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About Blood Research

Blood Research is a peer-reviewed open-access journal and delivers important clinical, translational and basic study results in hematology
and related fields to the readers worldwide. The areas covered by Blood Research include topics ranging from basic laboratory research
to clinical studies, translational studies and precision medicine in the field of hematology. Any physicians or researchers throughout
the world are welcome to submit a manuscript related to topics in hematology written in English. Our readership consists of clinical
hematologists, hematopathologists, clinical oncologists, scientists in related fields, laboratory technicians, nurses and students.

All of the submitted manuscripts undergo intensive peer review by at least two independent reviewers and are selected based on
the importance of the topic, originality of the work, quality of the content, and the compliance to the journal’s format.

Blood Research (p-ISSN 2287-979X, e-ISSN 2288-0011) started as the official journal of the Korean Society of Hematology in 1966.
The journal had been developed and officiated into consolidated main journal in 2005 for 4 academic societies of the Koreans Society
of Hematology, the Korean Society of Blood and Marrow Transplantation, the Korean Society on Thrombosis and Hemostasis, and
the Korean Society of Pediatric Hematolog-Oncology. The Journal title changed from the Korean Journal of Hematology (p-ISSN 1738-7949,
e-ISSN 2092-9129) to Blood Research as an international journal in the field of hematology in 2013.
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Blood Research is indexed and covered by ESCI, PubMed Central, Scopus, KCI, KoreaMed Synapse, and CrossRef.

Open Access Policy
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by many funders. This licence allows readers to copy and redistribute the material in any medium or format, and to alter, transform,
or build upon the material, including for commercial use, providing the original author is credited.
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2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

WELCOME MESSAGE

Dear Colleagues and Friends,

On behalf of the organizing committee, it is our great pleasure to invite you to participate in the 2024 Korean Society of
Hematology (KSH) International Conference & 65th Annual Meeting, hosted by KSH, from March 28 to 30, 2024.

Held every year since 2018, the ICKSH congress shares up-to-date information and provides a unique opportunity for
world-class leaders in the field to debate vital and contentious issues in Hematology.

Our programs will include topics such as benign hematologic diseases, various types of hematologic malignancies,
coagulation/thrombosis related disorders and transfusion medicine through plenary lectures, as well as scientific and

educational sessions.

In addition, a variety of stimulating social programs have been planned so participants can enjoy the fascinating Korean
culture and share our warm spirit of friendship.

We welcome your support and look forward to seeing you at ICKSH 2024 in Seoul, Korea!

“m
>

Seoklae Chae, MD,, Ph.D. Seongsoo Jang, MD,, Ph.D.
Congress Chair President
The Korean Society of Hematology The Korean Society of Hematology
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PROGRAM AT A GLANCE Tthursday, March 28,2024

TIME | ROOM 1 (VistaHall1) | ROOM 2 (VistaHall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

08:00- o
09:00 Registration
08:50-
0900 Opening Remark
09:00- JSO1 ESO1 SS01 $S02
10:15 Asian Hematology Histiocytic neoplasm Exploring the The unmet needs in
Session | - utilization of CML - Overcoming the
EBV-associated innovative obstacles of the road
lymphoid malignancy technologies to cure
Prospective studies for Histiocytic neoplasm in Elucidating the 3D Molecular mechanism of
NK/T-cell lymphoma in pediatrics chromatin landscape primary TKl resistance in
Asia (Kyung-Nam Koh, Korea) | of pediatric B-cell acute CML
(Seok Jin Kim, Korea) lymphoblastic leukemia (Jerald Radich, USA)
using Micro-C
(Kajsa Paulsson, Sweden)
Chronic active EBV Histiocytic sarcoma Integrated RNA and Targeting leukemic stem
disease: Our challenge (Sung Nam Lim, Korea) | protein profiling of B-cell cellsin CML
to elucidate the acute lymphoblastic (Mhairi Copland, UK)
pathogenesis leukemia at single-cell
(Ayako Arai, Japan) level
(Sungyoung Choai, Korea)
NK lymphoma genomics | Pathologic characteristics | Leveraging dysreqgulated | The role of NGS to detect
(Weili Zhao, China) of histiocytic and signaling networks for TKl resistance
dendritic cell neoplasms therapeutic benefit (Saeam Shin, Korea)
(Sun Och Yoon, Korea) in myeloproliferative
neoplasm
(StephenT.Oh, USA)
10:15

Break
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PROGRAM AT A GLANCE thursday, March 28,2024

ROOM 1 (VistaHall 1) | ROOM 2 (VistaHall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

10:30-
115 UL
Somatic mutations and clonal dynamics in human
blood cells
(Peter J. Campbell, UK)
11:15-
1200 FEL
Lab-on-a-chip in hematology
(Chong H. Ahn, USA)
12:00-
1275 Break
1215 SYO1 SY02 SY03 SY04
1305 Satellite Symposium | Satellite Symposium | Satellite Symposium | Satellite Symposium
01-MM 02-PNH 03-AML 04 - Lymphoma
- )
janssen J | i | AstraZeneca astellas
Treatment of newly The ultimate value of C5 | Treatment strategies for Advances in the
diagnosed multiple inhibitors in the evolving | elderly AML with FLT3- | treatment paradigm with
myeloma: Focus treatment landscape of | mutation, entering the bispecific antibodies
on daratumumab PNH era of FLT3 Inhibitors (Wendy Osborne, UK)
combination (Sung-Hyun Kim, Korea) (Naoko Hosono, Japan)

(Elena Zamagni, Italy)
13:.05- .
1350 Poster Viewing 1
13:50- OPO1 OP02 OP03 OP04
1520 Acute leukemia-1 Lymphoma Hematopoietic stemcell | Laboratory hematology

transplantation & Cellular
therapy

15:20-
1530 Break
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PROGRAM AT A GLANCE Tthursday, March 28,2024

TIME | ROOM 1 (VistaHall 1) | ROOM 2 (Vista Hall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

15:30- JS02 SS03 5S04 SS05
16:45 EHA-KSH Joint Wise perspective on For the next Deepened
Symposium - Multiple | new approachesin | generation CAR-T cells | understanding of AML
myeloma hemophilia using
multi-omics
approaches
Dynamic assessment of Approaches to treat CD7 CAR-T therapy for Navigating cancer
risk in multiple myeloma | people with hemophilia: | treating hematological complexities via single-
(Meral Beksak, Turkiye) What's new and what's malignancies cell omics and Al
not? (Peihua Lu, China) (Manoj Bhasin, USA)
(Leonard A.Valentino,
USA)
PET/CT for risk Prospects and challenges | Development of a novel Targeting the
stratification in multiple of gene therapy for anti-CD19 CAR-T cells in B developmental
myeloma hemophilia cell lymphoma heterogeneity of human
(Joon Ho Moon, Korea) (Alok Srivastava, India) (Dok Hyun Yoon, Korea) | acute myeloid leukemia
(Shanshan Pei, China)
Bone marrow
inflammation in multiple
myeloma
(TO,\TG &;ﬂiig’;he Exploring personalized | CAR-T cells for treatment Mutational profile in
tailored hemophilia of T cell malignancies Korean AML patients
treatment: Tailoring (Paul M. Maciocia, UK) (Jae-Sook Ahn, Korea)
] - treatment to individual
Smgle.—cell analysis in TeEEs
muttiple myeloma (Jeong A Park, Korea)
(Sung-So0o Park, Korea)
o
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PROGRAM AT A GLANCE thursday, March 28,2024

TIME | ROOM 1 (VistaHall 1) | ROOM 2 (VistaHall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

16:55- SS06 SS07 SS08 ESO2
1810 Insights into Profound Leukemogenesis in Basics for trainees
lymphoma understanding of children and adults (Kor)
pathobiology diagnosis and therapy
in MDS
Germinal centerinthe | Molecular alterationsand | RUNXT-FPDMM natural | Overview of lymphoma
genesis of lymphomas clinical implications in history study at NIH classification
(Laura Pasqualucci, USA) MDS (Pu Paul Liu, USA) (Tae-Jung Kim, Korea)
(Yasushi Miyazaki, Japan)
Genomics of follicular Recent advances and Clinical impact of DDX41 What's new in AML
lymphoma: Clinical future therapeutic mutations in myeloid classification
implications? strategies in MDS neoplasms (Hee Sue Park, Korea)
(Robert Kridel, Canada) | (Guillermo Garcia-Manero, (Talha Badar, USA)
USA)
Distinct and overlapping Current diagnostic Discovery of new Recent update of MDS
features of nodal peripheral challenges in MDS regulators in classification
T-cell ymphomas exhibiting (In-Suk Kim, Korea) hematopoietic stem cells (Miyoung Kim, Korea)
afollicular helper T-cell and malignancies
phenotype: A multicenter (Dongjun Lee, Korea)
study emphasizing
the clinicopathological
significance of follicular helper
T-cell marker expression
(Jin Ho Paik, Korea)
18:10-
1830 Break
12?8 Welcome Reception

(Aston House)
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PROGRAM AT A GLANCE Friday, March 29,2024

TIME | ROOM 1 (VistaHall 1) | ROOM 2 (Vista Hall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

08:00-
09:00

Registration

09:00-

10:15

JS03
ASH-KSH Joint
Symposium - Ped-ALL

Pediatric and AYA ALL:
Lessons learned from
Children’s Oncology
Group clinical trials
(Sarah K. Tasian, USA)

ESO3
Leaps and hurdles in
transfusion medicine
(Kor)

Comprehensive overview
of cell-based artificial
platelet production
(Seung Yeob Lee, Korea)

SS09
Clonal hematopoiesis:
What should we
know?

Clonal hematopoiesis
and aging
(Siddhartha Jaiswal, USA)

SS10
Predictive biomarkers
in multiple myeloma

The impact of immune
profiling of T-cell and
plasma cells on non-

cellularimmune therapy
in myeloma
(Nizar Jacques Bahlis,
Canada)

Multicenter trials
investigating childhood
acute lymphobilastic
leukemia in South Korea
(Hyery Kim, Korea)

Dissecting the
developmental origins of
acute leukemia
(Charles G. Mullighan,
USA)

Anti-CD38 and anti-CD47
delay timely transfusion
(Hyungsuk Kim, Korea)

Clonal hematopoiesis:
Implications for cell
therapy
(Adam S. Sperling, USA)

Single-cell techniques
to characterize immune
microenvironment in MM
(Niels Weinhold, Germany)

Unveiling precision
medicine: RNA and DNA
sequencing in targeted

therapy for Korean

pediatric leukemia
(Myungshin Kim, Korea)

Reappraisal of
transfusion-transmitted
infections
(Dae-Hyun Ko, Korea)

Clonal hematopoiesis
and metabolic diseases
(Sung Hee Choi, Korea)

The power of ONE:
Immunology in the age
of single cell genomics

(Ido Amit, Israel)

Break
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PROGRAM AT A GLANCE Friday, March 29,2024

TIME | ROOM 1 (VistaHall 1) | ROOM 2 (Vista Hall2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

How to win: Competitive strategies in the
hematopoietic stem cell niche
(Margaret Goodell, USA)

1200 Poster Viewing 2
12:00-
5 Break
12:15- SY05 SY06 SY07 SY08
1305 Satellite Symposium | Satellite Symposium | Satellite Symposium | Satellite Symposium
05-AML 06 - Lymphoma 07-CML 08 - Lymphoma
k'"' Bristol Myers Squibb’|  (sYOWwa KIRIN > NOVARTIS (-IAIV ok
Continued hope with Mogamulizumab: TKl treatment patternand | The optimal treatment
ONUREG - A new A new era in MF/SS new therapy of CML strategy for transplant-
maintenance therapyto | management - Clinical (Qian Jiang, China) ineligible relapsed/
treat AML evidence and practical refractory DLBCL
(Esther Oliva, Italy) consideration (Kwai Han Yoo, Korea)

(Francine Foss, USA)

13:05-

1320 Break

13:20- OP05 OP06 OP07 OP08

1430 Acute leukemia-2 Multiple myeloma ~ Myeloid neoplasm & = Thrombocytopenia &
Bone marrow failure Supportive care

1450- Break

15:05
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PROGRAM AT A GLANCE Friday, March 29,2024

TIME | ROOM 1 (VistaHall 1) | ROOM 2 (VistaHall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

1505- JS04 SS11 SS12 ES04
16.20 Current interestsin  Quality-of-life revisited = Novel approaches for Monoclonal
hematologic disease diagnosis & treatment | gammopathies of
in Asia of acute lymphoblastic | clinical significance
leukemia
The journey of bone Palliative care for patients |  Novel approaches for AL cardiac amyloidosis
marrow transplantation with leukemia diagnosis & treatment of (Darae Kim, Korea)
at BachMai General (Min Sun Kim, Korea) acute lymphoblastic and
Hospital myeloid leukemia
(Han Viet Trung, Vietnam) (Michel Zwaan, The
Netherlands)
Current situation of Long-term survivorship The role of Nephrologist's
management of Non- in hematologic blinatumomab in the perspective on
Hodgkin lymphoma in malignancies treatment of MRD monoclonal
the Republic of Armenia | (Shahrukh K. Hashmi, UAE) | negative B-ALL in adults gammopathy of renal
(Yervand Hakobyan, (Mark R. Litzow, USA) significance
Armenia) (Soon Hyo Kwon, Korea)
The evolution of The importance of Revised WHO Monoclonal
hemophilia treatmentin | monitoring symptoms | classification of ALL: New gammopathies of
Thailand and quality of life in era of genetic diagnosis | neurological significance
(Darintr Sosothikul, routine hematology (Ari Ahn, Korea) (Ju-Hong Min, Korea)
Thailand) practice
(Fabio Efficace, Italy)
16:20-

16:35

Break
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PROGRAM AT A GLANCE Friday, March 29,2024

TIME | ROOM 1 (VistaHall 1) | ROOM 2 (Vista Hall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

1635 SS13 JS05 ESO5
17:50 Advancing in Asian Hematology Principles of
knowledge of rare Session Il - AML anticoagulation - All
pediatric hematologic about blood clots
disorders (Kor)
Clonal evolution of MDS/ Epidemiology, risk Back to the basic:
AML in patients with stratification and Coagulation pathway
cancer predisposition treatment outcome in (Seonyang Park, Korea)
syndromes acute myeloid treatment:
(Kenichi Yoshida, Japan) Taiwan experience
(Hsin-An Hou, Taiwan)
Congenital and aquired Advancement in Pharmacology:
thrombophilic conditions |  leukaemia diagnostics: Anticoagulants and
in children The role of next- reversal agents
(Leonardo R. Brandao, generation sequencing (Seo-Yeon Ahn, Korea)
Canada) (NGS) in acute myeloid
leukaemia in Malaysia
(Angeli Ambayya,
Malaysia)
Management of rare Determining fitness for Proper application of
pediatric lymphomas | treatments in older adults | anticoagulation therapy
(Jae Wook Lee, Korea) with AML on cancer associated
(Byung Sik Cho, Korea) thrombosis
(Ho-Young Yhim, Korea)
1730- Gala Reception
1830 (Vista Lobby)
18:30- Gala Dinner
2000 (Vista Hall)




2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

PROGRAM AT A GLANCE saturday, March 30, 2024

TIME | ROOM 1 (VistaHall 1) | ROOM 2 (Vista Hall 2) | ROOM 3 (Grand Hall 1) ROOM 4 (Art Hall)

07:30- . .
0800 Business Meeting
08:00- Young Investigator
0500 Award Presentation
09:00- ES06 SS14 SS15 ESO7
105 Essential knowledge = Novelinsightsinto | Immunotherapiesfor = Basic genomics for
for optimal pathogenesis of MPN lymphomas non- clinical hematologists
hematologic benefited from CAR-T (Kor)
consultation (Kor) cell therapy
Functional iron deficiency Myeloproliferative Treatment options for Genomic technologies
in cancer patients neoplasms and relapsed/refractory for detecting structural
(Ik-Chan Song, Korea) inflammation Hodgkin lymphoma after | variations in hematologic
(Steffen Koschmieder, | brentuximab vedotin and malignancies
Germany) PD-1 blockade (Miae Jang, Korea)
(Alex F. Herrera, USA)
Assessment of Signaling contributing Aggressive B-cell The role of NGS
neutropenia in to the developmentof |  lymphomas: Immuno- in hematologic
hospitalized patients myelofibrosis: Beyond chemotherapies other malignancies
(Young Hoon Park, Korea) JAK/STAT than CAR-T cell therapies |  (Young-Uk Cho, Korea)
(Douglas Tremblay, USA) (Jason Westin, USA)
Perioperative Clonal evolution in Extranodal NK/T Germline predisposition
consultation for the myelofibrosis cell lymphoma: The to hematologic
appropriate transfusion (Sung-Eun Lee, Korea) immunogenic tumor malignancies
(Ka-Won Kang, Korea) (Won Seog Kim, Korea) | (Sang Mee Hwang, Korea)
10:15-
1030 Break
10:30- PAPO1

Plenary Abstract Presentation

Award Ceremony & Closing
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GENERAL INFORMATION

REGISTRATION

All participants are required to visit the Self-registration Kiosk to pick up their badge. Scan the QR code and staff will assist you to receive your name tag.

Badges must be worn during all scientific sessions and social programs.
>> Location: Vista Lobby (B2)
>> Operation Hours: March 28 (Thu) 07:00 - 18:00

March 29 (Fri) 07:00 - 18:00
March 30 (Sat) 07:00 - 12:00

>> On-Site Registration Fees

Category Domestic Overseas
Non-Member KRW 300,000

USD 200
KSH Member KRW 200,000
Fellow/Nurse/Researcher KRW 100,000

UsD 100
Student/Resident KRW 50,000

+ Registration fees include: Participation in all scientific sessions, exhibitions, lunch box during satellite symposiums, coffee breaks, conference kit,

welcome reception and gala dinner.

+ Conference kits will be distributed at the Kit Desk (B2).
Please scan your name badge to receive the kit.
Each kit includes a congress bag, program book, abstract book.
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GENERAL INFORMATION

LUNCH AND COFFEE BREAKS

+ Satellite Symposia

Before the session begins, please pick up a lunch box at the entrance of the session room. Lunch boxes will be provided only to those who tag
their name badges.

Satellite Symposium SYO1 SY02 SYo3 SYo4
Date/ Time March 28 (Thu), 12:15-13:05
Place Room 1 Room 2 Room 3 Room 4
Sponsored by anssen T | v )

pnssen J§'| i AstraZeneca astellas
Satellite Symposium SY05 SY06 Syo7 SY08
Date/ Time March 29 (Fri), 12:15-13:05
Place Room 1 Room 2 Room 3 Room 4
Sponsored by L'"' Bristol Myers Squibb’ (;vowa KIRIN d NOVARTIS IM‘MDU\I(

+ Coffee Breaks
Coffee and tea will be served during break times on each floor. Barista coffee and tea will be provided in the Grand Hall Lobby (KSH Event Hall, B1).

CERTIFICATES OF ATTENDANCE AND PRESENTATION

Your certificate of attendance can be downloaded from the ICKSH 2024 website after the conference.

The certificate of presentation can be issued after the conference by email. Please send a request to the secretariat (icksh@icksh.org) with your
name, affiliation, and presentation code.
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GENERAL INFORMATION

CME CREDIT INFORMATION (KOREAN PARTICIPANTS ONLY)
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PARKING

Free parking is available for all attendees. Kindly state the name of the conference 'ICKSH 2024' when you exit.
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SPEAKER AND CHAIR INFORMATION

PREVIEW ROOM

Please submit your file to the Preview Room no later than 2 hours before your scheduled session. Our staff will help you to upload the presentation
file to the server. Afterwards, you can check to see that your files function correctly in the given environment.

>> Location: IDA 2 (B1)

>> Operation Hours: March 28 (Thu) 07:00 - 18:00
March 29 (Fri) 07:00 - 18:00
March 30 (Sat) 07:00 - 12:00

+ The Preview Room is only intended for submitting and checking files (No personal or other internet use).

+ Itis not recommended that you connect your personal laptop directly to the podium because it may cause errors.

+ If you need to connect your personal laptop due to unavoidable circumstances, please notify the staff in the Preview Room in advance (You
must have a USB-C type adapter for MacBooks).

INVITED/ORAL PRESENTATION

Speakers should be present in the session room 10 minutes prior to the session time. Please keep the allocated time to avoid time delays.

POSTER PRESENTATION

Poster presentation speakers should be present in front of their posters at the designated time. After onsite reviews, the scientific committee will select the
Best Posters and winners should attend to receive the awards at the Closing Ceremony on March 30 (Sat). Snacks and drinks will be provided during the
Poster Session.

>> Date & Time: March 28 (Thu) 13:05 - 13:50
March 29 (Fri) 11:15 - 12:00

>> Location: Walker Hall (1F)

CHAIR GUIDELINES

+ Chairs are kindly requested to be in the room at least 10 minutes before the session.
+ Please run the session as scheduled for smooth progress. (Please assist the presenter in completing the presentation within the allotted time
frame.)

+ If a speaker is absent or late, our staff in the session room will notify the chairs in advance.
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SOCIAL PROGRAM

ICKSH 2024 OPENING REMARK

We warmly welcome our participants from all around the world.
>> Date &Time: March 28 (Thu), 09:00

>> Location: Room 1+2 (Vista Hall, B2)

WELCOME RECEPTION

We would be delighted to have you at the Welcome Reception. Join us for a drink and have some fun!
>> Date & Time: March 28 (Thu), 18:30-19:30

>> Location: Aston House

GALA DINNER

Join us for an unforgettable evening of excellent cuisine, exciting performances, and networking opportunities. Stop in early and enjoy the cocktail
reception in the lobby before the Gala Dinner!

>> Date &Time: March 29 (Fri), 18:30-20:00 (Cocktail Reception from 17:50)
>> Location: Room 1+2 (Vista Hall, B2)

AWARD CEREMONY & CLOSING

We will wrap up ICKSH 2024 by congratulating our award winners.
>> Date &Time: March 30 (Sat), 11:15-11:45

>> Location: Room 1+2 (Vista Hall, B2)
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EVENTS

EARLY-BIRD EVENT

Gifts will be given daily to up to 100 session participants on a first-come, first-served basis.
>> Date & Time: March 28(Thu) — March 30(Sat)

>> Location: Each Session Room

BOOTH STAMP EVENT

If you visit exhibition booths and complete the stamp sheet, gifts will be given.
>> Date & Time: March 28(Thu) — March 30(Sat)

>> Location: IDA Hall Lobby (B1)

KSH INSTAGRAM FOLLOW EVENT (KOREAN PARTICIPANTS ONLY)
Visit Instagram, "Like" and Follow the KSH, and Win Gifts!

>> Date & Time: March 28(Thu) — March 30(Sat)

>> Location: Grand Hall Lobby (KSH Event Hall, B1)

ATTENDEES SURVEY

Please submit the survey every day after the conference ends. You can get a coffee gift card.
>> Date & Time: March 28(Thu) — March 30(Sat)

>> Location: IDA Hall Lobby (B1)
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EXHIBITION

Registration Desk
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No. Company Name No. Company Name

D-1 BMS Korea P-1 GC Pharma

D-2 Roche Korea pP-2 Takeda Korea

D-3 Handok Inc.

D-4 AstraZeneca Korea
D-5 JANSSEN KOREA
D-6 KYOWA KIRIN KOREA
D-7 Novartis Korea

D-8 Astellas Korea
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B-3 Sysmex Korea B-10 PharmaEssentia Korea
B-4 BeiGene Korea B-11 Samyang Holdings Corp.
B-5,B-6  JW PHARMACEUTICAL B-12  Dong-AST

B-7 Antengene Medicine Co,Ltd. B-13 SK Plasma
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KEY SPEAKERS

MARCH 28 (Thu)

[PLO1] Plenary Lecture 01
10:30-11:15 | Room 1+2

Somatic mutations and clonal dynamics in human blood
cells

Peter J. Campbell
Wellcome Sanger Institute, UK

MARCH 29 (Fri)

[PLO2] Plenary Lecture 02
10:30-11:15 | Room 142

How to win: Competitive strategies in the hematopoietic
stem cell niche

Margaret Goodell
Baylor College of Medicine, USA

[PSO1] Presidential Symposium
11:15-12:00 | Room 142

Lab-on-a-chip in hematology

Chong H. Ahn
University of Cincinnati, USA



ol

ICKSH 2024

2024 KOREAN SOCIETY OF HEMATOLOGY
INTERNATIONAL CONFERENCE
& KSH 65" ANNUAL MEETING
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March 28 (Thursday)
March 29 (Friday)
March 30 (Saturday)
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DAILY PROGRAM Thursday, March 28

wsein  Opening Remark oral
wees  [JSO01] Asian Hematology Session | - EBV-associated lymphoid malignancy Viigm‘l

Chairs Ki Seong Eom (College of Medicine, The Catholic University of Korea, Korea)
Dok Hyun Yoon (University of Ulsan College of Medicine, Korea)

JS01-1  Prospective studies for NK/T-cell lymphoma in Asia
Seok Jin Kim (Sungkyunkwan University School of Medicine, Korea)

JS01-2 Chronic active EBV disease: Our challenge to elucidate the pathogenesis
Ayako Arai (St. Marianna University School of Medicine, Japan)

JS01-3 NKlymphoma genomics
Weili Zhao (Ruijin Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, China)

Discussion
w0015 [ESO1] Histiocytic neoplasm Room 2
Vista Hall 2
Chairs  Nack-Gyun Chung (College of Medicine, The Catholic University of Korea, Korea)
Hyoung Soo Choi (Seoul National University College of Medicine, Korea)
ESOT-1  Histiocytic neoplasm in pediatrics
Kyung-Nam Koh (University of Ulsan College of Medicine, Korea)
ESO1-2  Histiocytic sarcoma
Sung Nam Lim (Inje University College of Medicine, Korea)
ESO1-3  Pathologic characteristics of histiocytic and dendritic cell neoplasms
Sun Och Yoon (Yonsei University College of Medicine, Korea)
oo [SSO01] Exploring the utilization of innovative technologies . Rgm?
ran a
Chairs  Young Kyung Lee (Hallym University College of Medicine, Korea)
Yoon Hwan Chang (Seoul National University College of Medicine, Korea)
SS01-1  Elucidating the 3D chromatin landscape of pediatric B-cell acute lymphoblastic leukemia using Micro-C
Kajsa Paulsson (Lund University, Sweden)
SS01-2  Integrated RNA and protein profiling of B-cell acute lymphoblastic leukemia at single-cell level
Sungyoung Choi (Hanyang University College of Medicine, Korea)
SS01-3  Leveraging dysregulated signaling networks for therapeutic benefit in myeloproliferative neoplasm
StephenT. Oh (Washington University School of Medicine, USA)
w015 [SS02] The unmet needs in CML - Overcoming the obstacles of the road to Riotfm
ItHa

cure

Chairs  Chul Won Jung (Sungkyunkwan University School of Medicine, Korea)
Hawk Kim (Gachon University College of Medicine, Korea)
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DAILY PROGRAM Thursday, March 28

5502-1

$502-2

$502-3

10:15-10:30

1030-11:15

Chair

11:15-12:00

Chair

1200-1215

1215-13:05

Chair

1215-13:05

Chair

1215-13:05

Chair

Molecular mechanism of primary TKl resistance in CML
Jerald Radich (Fred Hutchinson Cancer Center, USA)

Targeting leukemic stem cells in CML
Mhairi Copland (University of Glasgow, UK)

The role of NGS to detect TKl resistance
Saeam Shin (Yonsei University College of Medicine, Korea)

Break

[PLO1] Plenary Lecture 01

Seoklae Chae (Dongguk University College of Medicine, Korea)

Somatic mutations and clonal dynamics in human blood cells
Peter J. Campbell (Wellcome Sanger Institute, UK)

[PSO1] Presidential Symposium

Seongsoo Jang (University of Ulsan College of Medicine, Korea)

Lab-on-a-chip in hematology
Chong H. Ahn (University of Cincinnati, USA)

Break

[SYO1]Janssen o

Kihyun Kim (Sungkyunkwan University School of Medicine, Korea)

Treatment of newly diagnosed multiple myeloma: Focus on daratumumab combination
Elena Zamagni (IRCCS Azienda Ospedaliero-Universitaria di Bologna, Italy)

[SYO02] Astrazeneca
AstraZeneca

Jun Ho Jang (Sungkyunkwan University School of Medicine, Korea)

The ultimate value of C5 inhibitors in the evolving treatment landscape of PNH
Sung-Hyun Kim (Dong-A University College of Medicine, Korea)

[SY03] Astellas Fociell
astellas

Hee-Je Kim (College of Medicine, The Catholic University of Korea, Korea)

Treatment strategies for elderly AML with FLT3-mutation, entering the era of FLT3 Inhibitors
Naoko Hosono (University of Fukui, Japan)

35

Room 1+2
Vista Hall 1+2

Room 142
Vista Hall 1+2

Room 1
Vista Hall 1

Room 2
Vista Hall 2

Room 3
Grand Hall 1
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DAILY PROGRAM Thursday, March 28

1215-13:05

Chair

13:05-13:50

13:50-15:20

Chairs

OPO01-1

OP01-2

OPO01-3

OP01-4

OP01-5

13:50-15:20

Chairs

OP02-1

OP02-2

0OP02-3

OP02-4

OP02-5

[SY04] Roche Riﬁmgj\

Sung-Soo Yoon (Seoul National University College of Medicine, Korea)

Advances in the treatment paradigm with bispecific antibodies
Wendy Osborne (Newcastle University, UK)

Poster Viewing 1 Walker Hall
[OP01] Acute leukemia - 1 Room 1
Vista Hall 1

Dae-Young Kim (Ewha Womans University College of Medicine, Korea)
Saeam Shin (Yonsei University College of Medicine, Korea)

The transcriptomic profiles of NPM1 mutated acute myeloid leukemia reveal distinct subtypes characterized by
varying clinical outcomes
Joon Ho Moon (Kyungpook National University Hospital, Korea)

Leukemic stem cells in acute myeloid leukemia further refine treatment outcomes in ELN molecular risk groups
Ritu Gupta (All India Institute of Medical Sciences, India)

Azacitidine combined with novel flavonoid derivative GL-V9 demonstrated synergistic anti-leukemia effect in
acute myeloid leukemia by targeting DDIT4/mTOR signaling
Jun Li (Institute of Hematology Southeast University, China)

Exploring the genetic landscape of B-ALL: Upregulation of cell adhesion pathway in the high risk adult as com-

pared to pediatric B-ALL patients
Preity Sharma (All India Institute of Medical Sciences, India)

CD371 expression in B-lymphoblastic leukemia and its correlation with recurrent genetic abnormalities
Sweta Rajpal (ACTREC, Tata Memorial Centre, India)

[OP02] Lymphoma Room 2

Vista Hall 2

Ho Sup Lee (Kosin University College of Medicine, Korea)
Youngwoo Jeon (College of Medicine, The Catholic University of Korea, Korea)

Treatment patterns in patients with mantle cell lymphoma: Updated report of the Asia-Pacific multinational

retrospective registry study
Dok Hyun Yoon (Asan Medical Center, Korea)

Pooled safety analysis of zanubrutinib monotherapy in Asian patients with B-cell malignancies
Won Seog Kim (Sungkyunkwan University School of Medicine, Korea)

Prognostic value of end-of-treatment [18FIFDG PET/CT in newly diagnosed patients with primary central ner-
vous system lymphoma who respond to first-line treatment with high-dose methotrexate-based regimen
Hyungwoo Cho (University of Ulsan College of Medicine, Korea)

Efficacy of dexamethasone, L-asparaginase, ifosfamide, carboplatin, and etoposide in patients with relapsed/
refractory peripheral T cell ymphoma

Tong Yoon Kim (College of Medicine, The Catholic University of Korea, Korea)

Characteristics and outcome of post-transplant lymphoproliferative disease in children treated with low-dose

chemotherapy over 20 years in a single hospital
Hyery Kim (University of Ulsan College of Medicine, Korea)
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DAILY PROGRAM Thursday, March 28

13:50-15:20

Chairs

OPO03-1

0OP03-2

OP03-3

OP03-4

OP03-5

OP03-6

13:50-15:20

Chairs

OP04-1

OP04-2

OP04-3

OP04-4

OP04-5

15:20-15:30

[OP03] Hematopoietic stem cell transplantation & Cellular therapy Oaigmﬁ

Sung-Hyun Kim (Dong-A University College of Medicine, Korea)
Jieun Uhm (Hanyang University College of Medicine, Korea)

Reduced GVHD incidence with post-transplantation cyclophosphamide in higher-risk myelodysplastic syn-
drome
Jin-Hee Han (University of Ulsan College of Medicine, Korea)

Effect of HLA mismatched on the prognosis of cord blood transplantation for childhood leukemia
Lu Liu (Children’s Hospital of Soochow University, China)

Interleukin 6 polymorphisms 174 and 597: Impact on graft-versus-host disease after allogeneic hematopoietic
stem cell transplantation in childhood
Bernd Gruhn (Jena University Hospital, Germany)

Reduced 8-Gray versus standard 13.2-gray total dose of total body irradiation based myeloablative conditioning
for allogeneic hematopoietic cell transplantation in pediatric acute lymphoblastic leukemia
Jae Won Yoo (College of Medicine, The Catholic University of Korea, Korea)

High plasmacytoid dendritic cell dose infusion correlates with better plasmacytoid dendritic cell reconstitution
and lower incidence of viral infection after transplantation: A single-center study
DiYao (Children's Hospital of Soochow University, China)

BCMA-specific induced pluripotent stem cells and their specific regulatory pathways to differentiate into rejuve-
nated antigen-specific memory CD8+ T cells
Jooeun Bae (Dana Farber Cancer Institute, USA)

[OP04] Laboratory hematology Room 4

Sun-Young Kong (National Cancer Center, Korea)
Hyun-Young kim (Sungkyunkwan University School of Medicine, Korea)

Dynamic thrombocytopenia has a negative impact with distinctive genetic and immunologic features in pa-
tients with myelofibrosis
Tong Yoon Kim (College of Medicine, The Catholic University of Korea, Korea)

Ribosomal protein 54X functions as a novel suppressor for SCF complex-mediated ubiquitination of myeloid cell
leukemial and beta-catenin
Satsuki Ryu (Tokushima Bunri University, Japan)

Targeted-NGS across the beta-globin gene cluster identifies multiple linkage disequilibrium patterns in north
Indian non-transfusion dependent beta-thalassemia patients

Prashant Sharma (Research Block A, Postgraduate Institute of Medical Education and Research, India)

Novel insight into the role of HTLV-1 unspiced form of bZIP factor: Specific interaction with HS-1 associated
protein X-1, preventing caspase9-dependent apoptotic pathway

Yuka Tanaka (Tokushima Bunri University, Japan)

Immune function of chimeric antigen receptor T cells quantitatively assessed via molecular imaging flow cytom-

etry
Hiroshi Yasui (The Institute of Medical Science, The University of Tokyo, Japan)

Break
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DAILY PROGRAM Thursday, March 28

15301645 [JS02] EHA-KSH Joint Symposium - Multiple myeloma Viigm l

Chairs  Jin Seok Kim (Yonsei University College of Medicine, Korea)
Meral Beksac (Ankara Liv Hospital, Turkiye)

JS02-1 Dynamic assessment of risk in multiple myeloma
Meral Beksac (Ankara Liv Hospital, Turkiye)

JS02-2° PET/CT for risk stratification in multiple myeloma
Joon Ho Moon (Kyungpook National University School of Medicine, Korea)

JS02-3 Bone marrow inflammation in multiple myeloma
Tom Cupedo (Erasmus MC Cancer Center, The Netherlands)

JS02-4 Single-cell analysis in multiple myeloma
Sung-Soo Park (College of Medicine, The Catholic University of Korea, Korea)

Discussion
15301645 [SS03] Wise perspective on new approaches in hemophilia v-RtO%m\é
ISta Ha
Chairs Eun Jin Choi (Daegu Catholic University School of Medicine, Korea)
Young Shil Park (Kyung Hee University College of Medicine, Korea)
SS03-1  Approaches to treat people with hemophilia: What's new and what's not?
Leonard A.Valentino (Rush University, USA)
5S03-2  Prospects and challenges of gene therapy for hemophilia
Alok Srivastava (Christian Medical College, India)
SS03-3  Exploring personalized tailored hemophilia treatment: Tailoring treatment to individual needs
Jeong A Park (Inha University College of Medicine, Korea)
15301645 [SS04] For the next generation CAR-T cells . Rgm?
ran a
Chairs Seok-Goo Cho (College of Medicine, The Catholic University of Korea, Korea)
Je-Jung Lee (Chonnam National University Medical School, Korea)
SS04-1  CD7 CAR-T therapy for treating hematological maligancies
Peihua Lu (Lu Daopei Hospital, China)
5S04-2 Development of a novel anti-CD19 CAR-T cells in B cell ymphoma
Dok Hyun Yoon (University of Ulsan College of Medicine, Korea)
5S04-3  CART cells for treatment of T cell malignancies
Paul M. Maciocia (Cancer Research UK, UK)
15301645 [SS05] Deepened understanding of AML using multi-omics approaches Riom
rtra

Chairs  Hyeoung-Joon Kim (Chonnam National University Medical School, Korea)
Myungshin Kim (College of Medicine, The Catholic University of Korea, Korea)

SS05-1  Navigating cancer complexities via single-cell omics and Al
Manoj Bhasin (Emory University, USA)
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DAILY PROGRAM Thursday, March 28

5505-2

SS05-3

16:45-16:55

16:55-18:10

Chairs

S506-1

5506-2

SS06-3

16:55-18:10

Chairs

SS07-1

S507-2

5507-3

16:55-18:10

Chairs

S508-1

5508-2

SS08-3

Targeting the developmental heterogeneity of human acute myeloid leukemia
Shanshan Pei (Zhejiang University, China)

Mutational profile in Korean AML patients
Jae-Sook Ahn (Chonnam National University Medical School, Korea)

Break

[SS06] Insights into lymphoma pathobiology ViigoHrM

Gyeong-Sin Park (College of Medicine, The Catholic University of Korea, Korea)
Seok Jin Kim (Sungkyunkwan University School of Medicine, Korea)

Germinal center in the genesis of lymphomas
Laura Pasqualucci (Columbia University, USA)

Genomics of follicular lymphoma: Clinical implications?
Robert Kridel (University Health Network, Canada)

Distinct and overlapping features of nodal peripheral T-cell ymphomas exhibiting a follicular helper T-cell phe-
notype: A multicenter study emphasizing the clinicopathological significance of follicular helper T-cell marker

expression
Jin Ho Paik (Seoul National University College of Medicine, Korea)

[SS07] Profound understanding of diagnosis and therapy in MDS Viigmé

Yoo Jin Kim (College of Medicine, The Catholic University of Korea, Korea)
Jun Ho Jang (Sungkyunkwan University School of Medicine, Korea)

Molecular alterations and clinical implications in MDS
Yasushi Miyazaki (Nagasaki University, Japan)

Recent advances and future therapeutic strategies in MDS
Guillermo Garcia-Manero (The University of Texas MD Anderson Cancer Center, USA)

Current diagnostic challenges in MDS
In-Suk Kim (Pusan National University School of Medicine, Korea)

[SS08] Leukemogenesis in children and adults Room 3
Grand Hall 1

Kyung Ha Ryu (Ewha Womans University College of Medicine, Korea)
Hoon Kook (Chonnam National University Medical School, Korea)

RUNX1-FPDMM natural history study at NIH
Pu Paul Liu (National Institutes of Health, USA)

Clinical impact of DDX41 mutations in myeloid neoplasms
Talha Badar (Mayo Clinic, USA)

Discovery of new regulators in hematopoietic stem cells and malignancies
Dongjun Lee (Pusan National University School of Medicine, Korea)
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551810 [ESO2] Basics for trainees (Kor) foom

Chairs  Inho Kim (Seoul National University College of Medicine, Korea)
Jaewoo Song (Yonsei University College of Medicine, Korea)

ES02-1  Overview of lymphoma classification
Tae-Jung Kim (College of Medicine, The Catholic University of Korea, Korea)

ES02-2  What's new in AML classification
Hee Sue Park (Chungbuk National University College of Medicine, Korea)

ES02-3  Recent update of MDS classification
Miyoung Kim (University of Ulsan College of Medicine, Korea)

18101830 Break

1830930 Welcome Reception Aston House
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09:00-10:15

Chairs

JS03-1

JS03-2

JS03-3

JS03-4

09:00-10:15

Chairs

ES03-1

ES03-2

ES03-3

09:00-10:15

Chairs

5509-1

5509-2

S509-3

09:00-10:15

Chairs

S510-1

[JS03] ASH-KSH Joint Symposium - Ped-ALL Room 1

Vista Hall 1

Keon Hee Yoo (Sungkyunkwan University School of Medicine, Korea)
Wendy Stock (University of Chicago, USA)

Pediatric and AYA ALL: Lessons learned from Childern's Onclogy Group clinical trials
Sarah K. Tasian (The Children’s Hospital of Philadelphia, USA)

Multicenter trials investigating childhood acute lymphoblastic leukemia in South Korea
Hyery Kim (University of Ulsan College of Medicine, Korea)

Dissecting the developmental origins of acute leukemia
Charles G. Mullighan (St. Jude Children's Research Hospital, USA)

Unveiling precision medicine: RNA and DNA sequencing in targeted therapy for Korean pediatric leukemia
Myungshin Kim (College of Medicine, The Catholic University of Korea, Korea)

Discussion

[ES03] Leaps and hurdles in transfusion medicine (Kor) Viigmé

Duck Cho (Sungkyunkwan University School of Medicine, Korea)
Jihyang Lim (College of Medicine, The Catholic University of Korea, Korea)

Comprehensive overview of cell-based artificial platelet production
Seung Yeob Lee (Jeonbuk National University Medical School, Korea)

Anti-CD38 and anti-CD47 delay timely transfusion
Hyungsuk Kim (Seoul National University College of Medicine, Korea)

Reappraisal of transfusion-transmitted infections
Dae-Hyun Ko (University of Ulsan College of Medicine, Korea)

[SS09] Clonal hematopoiesis: What should we know? Graigmﬁ

Myung Geun Shin (Chonnam National University Medical School, Korea)
Hyun Kyung Kim (Seoul National University College of Medicine, Korea)

Clonal hematopoiesis and aging
Siddhartha Jaiswal (Stanford University School of Medicine, USA)

Clonal hematopoiesis: Implications for cell therapy
Adam S. Sperling (Dana-Farber Cancer Institute, USA)

Clonal hematopoiesis and metabolic diseases
Sung Hee Choi (Seoul National University College of Medicine, Korea)

[SS10] Predictive biomarkers in multiple myeloma Riiﬂgaﬁ

Chang-Ki Min (College of Medicine, The Catholic University of Korea, Korea)
Jeong Yeal Ahn (Gachon University College of Medicine, Korea)

The impact of immune profiling of T-cell and plasma cells on non-cellular immune therapy in myeloma
Nizar Jacques Bahlis (University of Calgary, Canada)
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5510-2 Single-cell techniques to characterize immune microenvironment in MM
Niels Weinhold (Heidelberg University, Germany)

$510-3  The power of ONE: Immunology in the age of single cell genomics
Ido Amit (Weizmann Institute of Science, Israel)

10151030 Break

10301115 [PLO2] Plenary Lecture 02 VSSOHE‘E

Chair ~ ChuhlJoo Lyu (Yonsei University College of Medicine, Korea)

How to win: Competitive strategies in the hematopoietic stem cell niche
Margaret Goodell (Baylor College of Medicine, USA)

120 Poster Viewing 2 Walker Hall

12001215 Break

25305 [SYO5] BMS (I Bristol Myers Squibb’ oo

Chair  Je-Hwan Lee (University of Ulsan College of Medicine, Korea)

Continued hope with ONUREG - A new maintenance therapy to treat AML
Esther Oliva (Grande Ospedale Metropolitano Bianchi Melacrino Morelli, Italy)

12151305 iri Room 2
[SY06] Kyowa Kirin GYOWa KIRIN e
Chair ~ Won Seog Kim (Sungkyunkwan University School of Medicine, Korea)
Mogamulizumab: A new era in MF/SS management - Clinical evidence and practical consideration
Francine Foss (Yale University School of Medicine, USA)
12:15-13:05 YO07] Novarti Room 3
[5Y07] Novartis ) NOVARTIS  GandHil
Chair ~ Dong-Wook Kim (Eulji University School of Medicine, Korea)
TKI treatment pattern and new therapy of CML
Qian Jiang (Peking University People's Hospital, China)
12151305 Room 4
[SY08] Handok HANDOK o

Chair ~ Hyeon-Seok Eom (National Cancer Center, Korea)

The optimal treatment strategy for transplant-ineligible relapsed/refractory DLBCL
Kwai Han Yoo (Gachon University College of Medicine, Korea)
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13:05-13:20

13:20-1450

Chairs

OP05-1

OP05-2

OP05-3

OP05-4

OP05-5

OP05-6

13:20-14:50

Chairs

OP06-1

OP06-2

OP06-3

OP06-4

OP06-5

OP06-6

Break

[OP5] Acute leukemia - 2 Room 1
Vista Hall 1

Jeong-Ok Lee (Seoul National University College of Medicine, Korea)
Sung Han Kang (University of Ulsan College of Medicine, Korea)

Efficacy and safety of low-dose venetoclax combined with voriconazole in patients with acute myeloid leukemia
unfit for intensive chemotherapy
Meng Danchen (The First Affiliated Hospital of Anhui Medical University, China)

The microRNA miR-222 is overexpressed and regulates proliferation, differentiation and apoptosis pathways in

paediatric acute myeloid leukemia
Christine Wilson (All India Institute of Medical Sciences, India)

Genetic characteristics and venetoclax efficacy in acute myeloid leukemia
Daehun Kwag (College of Medicine, The Catholic University of Korea, Korea)

Adverse clinical impact of RB1 gene deletions alone and with concurrent IKZF1 gene deletions in pediatric B-cell

acute lymphoblastic leukemia
Gadha K Leons (All India Institute of Medical Sciences, India)

Prognostic impact of concurrent genetic deletions in IKZF1 and CDKN2 in adult patients with philadelphia chro-

mosome-positive acute lymphoblastic leukemia
So Yeon Park (College of Medicine, The Catholic University of Korea, Korea)

Molecular map of T-lineage acute lymphoblastic leukemia: Clinical implications
Anita Chopra (All India Institute of Medical Sciences, India)

i Room 2
[OP6] Multiple myeloma Jfoom?

Yeung-Chul Mun (Ewha Womans University College of Medicine, Korea)
Sung-Hoon Jung (Chonnam National University Medical School, Korea)

Carfilzomib, lenalidomide, dexamethasone in the real-world Asian relapsed and/or refractory multiple myeloma

patients - KMM2201 study
JiHyun Lee (Dong-A University College of Medicine, Korea)

Real-world effectiveness of Ixazomib, lenalidomide, and dexamethasone (IRd) in Asian patients with relapsed/
refractory multiple myeloma (RRMM)
Soo Chin Ng (Subang Jaya Medical Centre, Malaysia)

Efficacy and safety of carfilzomib, lenalidomide, and dexamethasone versus Ixazomib, lenalidomide, and dexa-
methasone in real world patients with relapsed/refractory multiple myeloma: KMM2004 study
Do Young Kim (Pusan National University School of Medicine, Korea)

Bortezomib maintenance therapy in transplant-ineligible newly diagnosed multiple myeloma have major
response to induction chemotherapy (KMM 174)
Jung Yeon Lee (College of Medicine, The Catholic University of Korea, Korea)

Impact of pretransplant measurable residual disease(MRD) using multiparametric flow cytometry(mFCM) and
imaging (PET-CT scan) before autologous stem cell transplantation(ASCT) in multiple myeloma : Insights from

tertiary centre In India
Rudra Nrayan Swain (Post Graduate Institute of Medical Education and Research, India)

The efficacy of salvage second autologous hematopoietic stem cell transplantation in Korean patients with
relapsed/refractory multiple myeloma in novel agent era: the KMM2301 study
Jongheon Jung (National Cancer Center, Korea)
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13:20-14:50

Chairs

OP07-1

OP07-2

OP07-3

OP07-4

OP07-5

13:20-14:50

Chairs

OP08-1

OP08-2

OP08-3

OP08-4

OP08-5

OP08-6

14:50-15:05

[OP7] Myeloid neoplasm & Bone marrow failure Graﬁg%;ﬂ”?

Seong Hyun Jeong (Ajou University School of Medicine, Korea)
JiHyun Kwon (Chungbuk National University College of Medicine, Korea)

Efficacy & safety of momelotinib vs danazol in JAKi-experienced patients with myelofibrosis & anemia: Asian

subgroup analysis of the MOMENTUM trial
Sung-Soo Yoon (Seoul National University College of Medicine, Korea)

Distinct molecular and cytogenetic profiles of myelodysplastic syndrome with bone marrow eosinophilia and
basophilia

Yujin Jung (Seoul National University College of Medicine, Korea)

Clinical and molecular characteristics and prognostic significance of autoimmune disease in myelodysplastic
syndrome

Yunsuk Choi (University of Ulsan College of Medicine, Korea)

Haploidentical HCT using ex vivo T cell-depleted PBSC as first-line therapy for pediatric patients with acquired
SAA

Ho Joon Im (University of Ulsan College of Medicine, Korea)

STK10 mutation block erythropoiesis in acquired pure red cell aplasia via down-regulated the ribosome biosyn-
thesis
Meng Danchen (The First Affiliated Hospital of Anhui Medical University, China)

[OP8] Thrombocytopenia & Supportive care Rf\maﬁ

Junshik Hong (Seoul National University College of Medicine, Korea)
Seungmin Hahn (Yonsei University College of Medicine, Korea)

Clinical outcomes of TPO-receptor agonists in patients with steroid-refractory immune thrombocytopenia;
Significant conditions of discontinuation with good response
Jae-Ho Yoon (College of Medicine, The Catholic University of Korea, Korea)

Efficacy and safety of avatrombopag in Chinese children with persistent and chronic primary immune thrombo-
cytopenia: A multicenter observational retrospective study in China
ZhifaWang (Beijing Children’s Hospital, China)

Effect of anagrelide on health-related quality of life in patients with treatment-nave, high-risk essential thrombo-
cythemia

Taekeun Park (Seoul National University College of Medicine, Korea)

Impact of hematopoietic stem cell transplantation on bone metabolism and growth in pediatric patients with
thalassemia major

Yu Liu (Shantou University, China)

Effects of tertiary palliative care on the pattern of end-of-life care in patients with hematologic malignancies
Dong Hyun Kim (Seoul National University College of Medicine, Korea)

The clinical manifestation, prognostic factors, and outcomes of adenovirus pneumonia after allogeneic hemato-

poietic stem cell transplantation
Yuewen Wang (Peking University People’s Hospital, China)

Break
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15:05-16:20

Chair

JS04-1

JS04-2

JS04-3

15:05-16:20

Chairs

SS11-1

SS11-2

S511-3

15:05-16:20

Chairs

SS512-1

§512-2

5512-3

15:05-16:20

Chairs

ES04-1

ES04-2

ES04-3

[JS04] Current interests in hematologic disease in Asia

Byeong-Bae Park (Hanyang University College of Medicine, Korea)

The journey of bone marrow transplantation at BachMai General Hospital
Han Viet Trung (Bach Mai Hospital, Vietnam)

Current situation of management of non-Hodgkin lymphoma in the Republic of Armenia
Yervand Hakobyan (Armenian Hematology Association, Armenia)

The evolution of hemophilia treatment in Thailand
Darintr Sosothikul (Chulalongkorn University, Thailand)

Discussion

[SS11] Quality-of-life revisited

Sung Yong Oh (Dong-A University College of Medicine, Korea)
Yong Park (Korea University College of Medicine, Korea)

Palliative care for patients with leukemia
Min Sun Kim (Seoul National University College of Medicine, Korea)

Long-term survivorship in hematologic malignancies
Shahrukh K. Hashmi (Mayo Clinic, UAE)

The importance of monitoring symptoms and quality of life in routine hematology practice
Fabio Efficace (Italian Group for Adult Hematologic Diseases, Italy)

[SS12] Novel approaches for diagnosis & treatment of acute lymphoblastic
leukemia

Hyoung Jin Kang (Seoul National University College of Medicine, Korea)
Ho-Jin Shin (Pusan National University School of Medicine, Korea)

Novel approaches for diagnosis & treatment of acute lymphoblastic and myeloid leukemia
Michel Zwaan (Princess Méaxima Center for Pediatric Oncology, The Netherlands)

The role of blinatumomab in the treatment of MRD negative B-ALL in adults
Mark R. Litzow (Mayo Clinic, USA)

Revised WHO classification of ALL: New era of genetic diagnosis
Ari Ahn (College of Medicine, The Catholic University of Korea, Korea)

[ES04] Monoclonal gammopathies of clinical significance

Young Rok Do (Keimyung University School of Medicine, Korea)
Hyo Jung Kim (Hallym University College of Medicine, Korea)

AL cardiac amyloidosis
Darae Kim (Sungkyunkwan University School of Medicine, Korea)

Nephrologist's perspective on monoclonal gammopathy of renal significance
Soon Hyo Kwon (Soonchunhyang University College of Medicine, Korea)

Monoclonal gammopathies of neurological significance
Ju-Hong Min (Sungkyunkwan University School of Medicine, Korea)

45

Room 1
Vista Hall 1

Room 2
Vista Hall 2

Room 3
Grand Hall 1

Room 4
Art Hall
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16:20-16:35

16:35-17:50

Chairs

SS13-1

S513-2

S513-3

16:35-17:50

Chairs

JS05-1

JS05-2

JS05-3

16:35-17:50

Chairs

ES05-1

ES05-2

ES05-3

17:50-18:30

18:30-20:00

Break

[SS13] Advancing in knowledge of rare pediatric hematologic disorders

Ho Joon Im (University of Ulsan College of Medicine, Korea)
Hye Lim Jung (Sungkyunkwan University School of Medicine, Korea)

Clonal evolution of MDS/AML in patients with cancer predisposition syndromes
Kenichi Yoshida (National Cancer Center Research Institute, Japan)

Congenital and aquired thrombophilic conditions in children
Leonardo R. Branddo (University of Toronto, Canada)

Management of rare pediatric lymphomas
Jae Wook Lee (College of Medicine, The Catholic University of Korea, Korea)

[JS05] Asian Hematology Session Il - AML

Sangkyun Sohn (Kyungpook National University School of Medicine, Korea)
Byong Soo Kim (Korea University College of Medicine, Korea)

Room 2
Vista Hall 2

Room 3
Grand Hall 1

Epidemiology, risk stratification and treatment outcome in acute myeloid treatment: Taiwan experience

Hsin-An Hou (National Taiwan University, Taiwan)

Advancement in leukaemia diagnostics: The role of next-generation sequencing (NGS) in acute myeloid leukae-

mia in Malaysia
Angeli Ambayya (Ministry of Health, Malaysia)

Determining fitness for treatments in older adults with AML
Byung Sik Cho (College of Medicine, The Catholic University of Korea, Korea)

Discussion

[ESO5] Principles of anticoagulation - All about blood clots (Kor)

Soo-Mee Bang (Seoul National University College of Medicine, Korea)
Sung Hwa Bae (Daegu Catholic University School of Medicine, Korea)

Back to the basic: Coagulation pathway
Seonyang Park (Inje University College of Medicine, Korea)

Pharmacology: Anticoagulants and reversal agents
Seo-Yeon Ahn (Chonnam National University Medical School, Korea)

Proper application of anticoagulation therapy on cancer associated thrombosis
Ho-Young Yhim (Jeonbuk National University Medical School, Korea)

Gala Reception

Gala Dinner

Room 4
Art Hall

VISTA Hall Lobby

Room 1+2
Vista Hall 1+2
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07:30-08:00

08:00-09:00

Chairs

YI-1

Yl-2

YI-3

YI-4

YI-5

Yl-6

YI-7

YI-8

YI-9

09:00-10:15

Chairs

ES06-1

ES06-2

ES06-3

Business Meeting Room 2

Vista Hall 2

[YI] Young Investigator Award Presentation v_Rto%mH l
ISta Ha

Deog-Yeon Jo (Chungnam National University College of Medicine, Korea)
Je-Hwan Lee (University of Ulsan College of Medicine, Korea)

Comparison of anti-thymocyte globulin (ATG) and post-transplant cyclophosphamide (PTCY) for the prevention
of graft-versus-host disease in allogeneic hematopoietic stem cell transplant patients who achieved complete
remission after induction therapy for acute myeloid leukemia

Hyunkyung Park (University of Ulsan College of Medicine, Korea)

Evaluation of plasma cell sorting methods in multiple myeloma patients: Flow cytometry versus magnetic beads
Saeam Shin (Yonsei University College of Medicine, Korea)

Comparative analysis of genes according to ropeginterferon alfa-2b treatment response in patients with polycy-
themia vera
Seug Yun Yoon (Soonchunhyang University College of Medicine, Korea)

Single-cell transcriptome analysis to investigate the immune profile of T cells post-allogeneic hematopoietic
stem cell transplantation and elucidate mechanisms underlying graft-versus-host disease
Jong Hyuk Lee (College of Medicine, The Catholic University of Korea, Korea)

Characterization of cytotoxic CD4 T cells to promote cellular immunotherapy outcome in multiple myeloma
Hyunsoo Cho (Yonsei University College of Medicine, Korea)

A study on the utility of next-generation sequencing-based assays for immunoglobulin gene rearrangement
usage repertoire analysis and measu rable residual disease monitoring in B-cell acute lymphoblastic leukemia
Daehyun Chu (University of Ulsan College of Medicine, Korea)

Clinical impact of NGS-based measurable residual disease as prognostic marker in pediatric acute myeloid
leukemia
Hyun Jin Park (Seoul National University College of Medicine, Korea)

Identification of relapse related clones using minimal residual disease monitoring by next-generation sequenc-
ing in Korean pediatric patients with acute myeloid leukemia
Jong-Mi Lee (College of Medicine, The Catholic University of Korea, Korea)

The impact of the tumor immune microenvironment on the efficacy of CAR T-cell therapy or Bi-specific antibody
therapy in relapsed or refractory diffuse large B-cell lymphoma
Hyungwoo Cho (University of Ulsan College of Medicine, Korea)

[ES06] Essential knowledge for optimal hematologic consultation (Kor) wigm‘ l

Jong Ho Won (Soonchunhyang University College of Medicine, Korea)
Deog-Yeon Jo (Chungnam National University College of Medicine, Korea)

Functional iron deficiency in cancer patients
lk-Chan Song (Chungnam National University College of Medicine, Korea)

Assessment of neutropenia in hospitalized patients
Young Hoon Park (Ewha Womans University College of Medicine, Korea)

Perioperative consultation for the appropriate transfusion
Ka-Won Kang (Korea University College of Medicine, Korea)



2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

DAILY PROGRAM Saturday, March 30

09:00-10:15

Chairs

S514-1

S514-2

S514-3

09:00-10:15

Chairs

S515-1

S515-2

$515-3

09:00-10:15

Chairs

ES07-1

ES07-2

ES07-3

10:15-1030

1030-11:15

Chairs

PAPO1-1

[SS14] Novel insights into pathogenesis of MPN Viizmé

Chul Won Choi (Korea University College of Mecine, Korea)
Sung-Yong Kim (Konkuk University School of Medicine, Korea)

Myeloproliferative neoplasms and inflammation
Steffen Koschmieder (RWTH Aachen University, Germany)

Signaling contributing to the development of myelofibrosis: Beyond JAK/STAT
Douglas Tremblay (Mount Sinai School of Medicine, USA)

Clonal evolution in myelofibrosis
Sung-Eun Lee (College of Medicine, The Catholic University of Korea, Korea)

[SS15] Immunotherapies for lymphomas non-benefited from CAR-T cell Graig%f:ﬁ
therapy

Jae-Yong Kwak (Jeonbuk National University Medical School, Korea)
Deok-Hwan Yang (Chonnam National University Medical School, Korea)

Treatment options for relapsed/refractory Hodgkin lymphoma after brentuximab vedotin and PD-1 blockade
Alex F. Herrera (City of Hope, USA)

Aggressive B-cell lymphomas: Immuno-chemotherapies other than CAR-T cell therapies
Jason Westin (The University of Texas MD Anderson Cancer Center, USA)

Extranodal NK/T cell lymphoma: The immunogenic tumor
Won Seog Kim (Sungkyunkwan University School of Medicine, Korea)

[ES07] Basic genomics for clinical hematologists (Kor) Riﬁmaﬁ

Hee-Jin Kim (Sungkyunkwan University School of Medicine, Korea)
In-Suk Kim (Pusan National University School of Medicine, Korea)

Genomic technologies for detecting structural variations in hematologic malignancies
Miae Jang (Sungkyunkwan University School of Medicine, Korea)

The role of NGS in hematologic malignancies
Young-Uk Cho (University of Ulsan College of Medicine, Korea)

Germline predisposition to hematologic malignancies
Sang Mee Hwang (Seoul National University College of Medicine, Korea)

Break

[PAPO1] Plenary Abstract Presentation Room 1+2
Vista Hall 1+2

Dong Yeop Shin (Seoul National University College of Medicine, Korea)
Yoon Seok Choi (Korea University College of Medicine, Korea)

A single-arm, open-label, multicenter study to assess molecular response of P1101 therapy in patients with
polycythemia vera and elevated hematocrit: Results from 48 weeks core study
Sung-Eun Lee (College of Medicine, The Catholic University of Korea, Korea)



2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING

MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea 49

DAILY PROGRAM Saturday, March 30

PAPO1-2

PAPO1-3

Novel genomic variants influencing methotrexate delayed excretion in pediatric patients with acute lympho-
blastic leukemia

Jung Yoon Choi (Seoul National University College of Medicine, Korea)

Prognostic utility of minimal residual disease (MRD) after curative intent induction therapy for DLBCL: A prospec-

tive real-world ctdna study
Sang Eun Yoon (Sungkyunkwan University School of Medicine, korea)

Award Ceremony & Closing v‘R?on”wwg
ISta Ha
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POSTER LIST

PPO1-1 Genetic and epigenetic alteration of Wilms'tumor 1 (WT1) gene in acute myeloid leukemia
Harsh Goel', Anita Chopra', Amar Ranjan', Jagdish Prasad Meena’, Aditya Kumar Gupta’, Ganesh Kumar Viswanathan’, Sameer Bakhshi’,
Maroof Ahmad Khan’, Pranay Tanwar'
'Laboratory Oncology, All India Institute of Medical Sciences, New Delhi, India
*Pediatric Oncology, All India Institute of Medical Sciences, New Delhi, Indlia
’? Hematology, All India Institute of Medical Sciences, New Delhi, India
“Medical Oncology, All India Institute of Medical Sciences, New Delhi, Indlia
*Biostatistics, All Indlia Institute of Medical Sciences, New Delhi, India

PPOT-2 A prospective study to evaluate the prognostic implications and molecular mechanism of SLC40A1 gene in primary acute myeloid
leukemia
Harsh Goel', Pranay Tanwar'"
'Laboratory Oncology, All Indlia Institute of Medical Sciences, New Delhi, Indlia

PPO1-3 Using red ginger to prevent acute myeloid leukemia : A literature review
Farah Maetarn", Rahma Yuantari’
'Internal Medicine, Universitas Islam Indonesia, Yogyakarta, Indonesia
“Clinical Pathology, Universitas Islam Indonesia, Yogyakarta, Indonesia

PPOT-4 Epigenetic modulation enhances the therapeutic potential of all-trans retinoic acid in acute myeloid leukemia
Lukasz Szymanski'", Rafal Skopek', Malgorzata Palusinska', Karolina Maslinska-Gromadka', Leszek Kraj', Tino Schenk’, Arthur Zelent!
'Department of Molecular Biology, Institute of Genetics and Animal Biotechnology, Magdalenka, Poland
“Institute of Molecular Cell Biology, Center for Molecular Biomedicine Jena (CMB), Jena University Hospital, Jena, Germany

PPOT-5 Loss of TET function results in myeloid malignancy associated with a heterochromatin-to-euchromatin transition
Myunggon Ko'”, Hiroshi Yuita®, lsaac Lopez-Moyado™, Hyeongmin Jeong', James Scott-Browne’, Jungeun An’, Toshinori Nakayama’®, Atsu-
shi Onodera3*”®, Anjana Rao™
'Biological Sciences, Ulsan National Institute of Science and Technology, Ulsan, Republic of Korea
“Center for Genomic Integrity, Institute for Basic Science, Ulsan, Republic of Korea
*Signaling and Gene Expression, La Jolla Institute for Immunology, La Jolla, United States
*4SSanford Consortium, For Regenerative Medicine, La Jolla, United States
*Biomedical Research, National Jewish Health, Denver, United States
®Life Sciences, Jeonbuk National University, Jeonju, Republic of Korea
"Immunology, Chiba University, Chiba, Japan
*SAMED-CREST, AMED, Chiba, Japan
“Institute for Advanced Academic Research, Chiba University, Chiba, Japan

PPOT-6 High expression of CXC-chemokine ligand 5 in bone marrow serum predicts favorable outcomes in children with acute myeloid
leukemia
Yongping Zhang', Hujun Li", Hui Zhang', Qi Ji", Li Gao', Yixin Hu', Shaoyan Hu"
'Hematology and Oncology, Children’s Hospital of Soochow University, Suzhou, China

PPOT-7 Gemtuzumab ozogamicin with half-dose CAG regimens as re-induction therapy for pediatric refractory/relapsed AML
Liyan Fan', Li Gao', Shengqin Cheng', Yixin Hu', Peifang Xiao', Hailong He', YiWang', Shaoyan Hu'"
'Hematology and Oncology, Children’s Hospital of Soochow University, Suzhou, China

PPOT-8 Fabrication of revesterol hybrid lecithin folic acid silver nanoparticles and its evaluation as anti-leukemia effect against benzene in-
duced acute myeloid leukemia in rats
Deeksha Chauhan', Vikas Kumar’
'Physics, RK College of Science, Uttarkhand, India
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Republic of Korea

PP05-32 Analysis of outcomes in patients with relapsed/refractory diffuse large B-cell ymphoma exhibiting CD20 loss
Jiwon Lee', Kunye Kwak', Min Ji Jeon’, Eun Sang Yu’, Dae Sik Kim’, Byung-Hyun Lee’, Se Ryeon Lee’, Hwa Jung Sung’, Chul Won Chof’, Yong
Park', Byung Soo Kim', Ka-Won Kang'”
'Hematology, Korea University Anam Hospital, Seoul, Republic of Korea
*Hematology, Korea University Kuro Hospital, Seoul, Republic of Korea
*HEmato, Korea University Ansan Hospital, Ansan, Republic of Korea
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The novel elF4A inhibitor potently synergizes with BCL2 inhibitor in high grade B-cell lymphoma with MYC and BCL2 rearrangements
through inhibition of UPR

Soyoung Seal', Soo-Jeong Kim®, Haerim Chung?’, Hyunsoo Cho?, Jin Seok Kim’, Yu Ri Kim'”

'Department of internal medicine, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea

’Department of internal medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea

*Department of internal medicine, Yoongin Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea

Clinical impact of sarcopenia for first-line chemotherapy in newly diagnosed NHL patients
Cheol SikKim', Do Young Kim', Ho Jin Shin"
'Department of Internal Medicine, Pusan National University Hospital, Busan, Republic of Korea

Decoding the genomic landscape of blastic plasmacytoid dendritic cell neoplasm (BPDCN): Insights into DNMT3A and TP53 muta-
tions, MYC pathway activation, and therapeutic opportunitie

Sahnaz Vivinda Putri”, Andi Nursanti Andi Ureng’, Elfiany Syafruddin’, Tata Larasati’

'Health Management Laboratory, International University Semen Indonesia, Gresik, Indonesia

’Pharmacy, Andini Persada College Health Sciences, Majene, Indonesia

*Computational Science, Muhammadiyah Bulukumba University, Bulukumba, Indonesia

“Hematology Research Unit, Dg Radja Hospital, Bulukumba, Indonesia

Characteristics of regulatory T cell populations expressing checkpoint receptors PD-1 and TIM-3 in multiple myeloma patients

Eqor Batorov'”, Vera Denisova’, Tatiana Aristova’, Svetlana Sizikova®, Galina Ushakova’, Dariya Batorova’, Alexandr Ostanin', Elena Chernykh'
'Laboratory of Cellular Immunotherapy, Research Institute of Fundamental and Clinical Immunology, Novosibirsk, Russian Federation

°V. Zelman Institute of Medicine and Psychology, Novosibirsk National Research State University, Novosibirsk, Russian Federation

*Department of Hematology and Bone Marrow Transplantation, Research Institute of Fundamental and Clinical Immunology, Novosibirsk, Russian Federation

Clinical characteristics of multiple myeloma at young age for early detection screening
Erra Nirmala Tsalistiyagita', Prita Murani Nugraheti’

'Universitas Islam Indonesia, Yogyakarta, Indonesia

“Clinical Pathology, Universitas Islam Indonesia, Yogyakarta, Indonesia

Longitudinal correlative profiles of responders, non-responders, and those with relapse on treatment with teclistamab in the MajesT-
EC-1 study

Deeksha Vishwamitra', Sheri Skerget', Diana Cortes-Selva', Tatiana Perova', Onsay Lau', Cuc Davis', Yue Guo', Xin Miao', Tara Stephenson’,
Caroline Hodin’, Clarissa Uhlar', Danielle Trancucci’, Kate Chastain’, Nizar Bahlis’, Niels W. C. J.Van De Donk’, Raluca Verona', Soomin Yoon”
'Research & Development, Janssen, Spring House, PA, United States

*Research & Development, Janssen BE, Antwerp, Belgium

*Research & Development, Janssen,, Raritan, NJ, United States

“Arnie Charbonneau Cancer Institute, University of Calgary, Calgary, AB, Canada

*5Amsterdam University Medical Center, Vrije Universiteit Amsterdam, Amsterdam, Netherlands

*Medical Aftairs, Janssen Korea, Seoul, Republic of Korea

JS-K; a nitric acid donor, mediated attenuation of autophagic flux alleviates multiple myeloma pathogenesis via induction of microR-
NA-144: A novel therapeutic approach

Nidhi Gupta', Shraddha Kapoor', Alpana Sharma'”

'Biochemistry, All India Institute of Medical Sciences (AlIMS), New Delhi, India, New Delhi, Indiia

Real-world effectiveness and safety of intravenous daratumumab in patients with multiple myeloma: A multi-center, observational
study from Korea

Youngil Koh', Sung-Soo Yoon', Je-Jung Lee’, Kihyun Kim’, Sung-Hoon Jung’, Sung-Soo Park’, Sang Eun Yoon”, Youngju Park’, Soomin Yoon”®,
Chang-Ki Min®

'Department of Internal Medicine, Seoul National University College of Medicine, Seoul National University Hospital, Seoul, Republic of Korea

*Department of Hematology-Oncology, Chonnam National University Hwasun Hospital, Chonnam National University Medical School, Hwasun, Republic of Korea
*Division of Hematology-Oncology, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea
“Department of Hematology, Seoul St. Mary'’s Hematology Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

*Medical Aftairs, Janssen Korea Ltd, Seoul, Republic of Korea
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Enhancing the survival of patients with primary plasma cell leukemia and identification of prognostic factors: Insights from a compre-
hensive study (the KMMWP-2204 study)

Mihee Kim', Je-Jung Lee', Hee Jeong Cho’, Dae Sik Kim’, Jongheon Jung”, Ji Hyun Lee’, Kihyun Kim®, Ja Min Byun’, Dok Hyun Yoon®, Yoon
Seok Choi’, Jae-Cheol Jo"®, Ho-Young Yhim'"", Myung-Won Lee"”, Sung-Nam Lim ", Jae Hoon Lee', Sung-Soo Park”, Sung-Hoon Jung',
Chang-Ki Min"

'Hematology, Chonnam National University Hwasun Hospital, Hwasun, Jeollanam-do, Republic of Korea

*Hematology, Kyungpook National University Hospital, Daegu, Republic of Korea

*Hematology, Korea University Guro Hospital, Seoul, Republic of Korea

“Hematology, National Cancer Center, Goyang, Republic of Korea

*Hematology, Dong-A University College of Medicine, Busan, Republic of Korea

*Hematology, Sungkyunkwan University School of Medicine, Samsung Medical Center, Seoul, Republic of Korea

"Hematology, Seoul National University Hospital, Seoul National University College of Medicine, Seoul, Republic of Korea

*Hematology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea

*Hematology, Ajou University School of Medicine, Suwon, Republic of Korea

"’Hematology, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Republic of Korea

""Hematology, Jeonbuk National University Hospital, Jeonju, Republic of Korea

"Hematology, Chungnam National University Hospital, Daejeon, Republic of Korea

"Hematology, Inje University College of Medicine, Busan, Republic of Korea

"Hematology, Gachon University Gil Medical Center, Incheon, Republic of Korea

"Hematology, Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul, Republic of Korea

Fractures and mortality in multiple myeloma patients: A Korean population-based case-control study (the CAREMM-2105 study)
Jeonghoon Ha'?, Suein Choi**, Sung-Soo Park™, Seulji Moon™, Jinseon Han™, Jeongyoon Lee**, Ki-Hyun Baek™’, Seunghoon Han* Chang-
Ki Min*®

'Internal Medicine, Seoul St. Mary’s Hospital, Seoul, Republic of Korea

“Catholic Medical Center Bone Research Group, The Catholic University of Korea, Seoul, Republic of Korea

*Pharmacology, The Catholic University of Korea, Seoul, Republic of Korea

*Pharmacometrics Institute for Practical Education and Training (PIPET), The Catholic University of Korea, Seoul, Republic of Korea

*Hematology, Seoul St. Mary’s Hematology Hospital, Seoul, Republic of Korea

“Catholic Research Network for Multiple Myeloma, The Catholic University of Korea, Seoul, Republic of Korea

"Internal Medicine, Yeouido StMary’s Hospital, Seoul, Republic of Korea

Cardiovascular disease in long-term multiple myeloma survivors: A nationwide Korean case-control study (the CAREMM-2105 study)
Suein Choi'”, Jeonghoon Ha’, Sung-Soo Park*", Seunghoon Han'?, Chang-Ki Min™

'Department of Pharmacology, The Catholic University of Korea, Seoul, Republic of Korea

’Pharmacometrics Institute for Practical Education and Training, The Catholic University of Korea, Seoul, Republic of Korea

*Seoul St. Mary's Hematology Hospital, The Catholic University of Korea, Seou, Republic of Korea

“Leukemia Research Institute, The Catholic University of Korea, Seoul, Republic of Korea

*Department of Internal Medicine, The Catholic University of Korea, Seoul, Republic of Korea

Favorable survival outcomes with delayed treatment in multiple myeloma patients with biochemical relapse

Hyukjin Choi', Joon Ho Moon'", Sang-Kyun Sohn', Dong Won Baek', Hee Jeong Cho', Ju-Hyung Kim', Myung Won Lee”

'Department of Hematology-Oncology, Kyungpook National University Hospital, School of Medicine, Kyungpook National University, Daegu, Republic of Korea
*Department of Hematology-Oncology, Chungnam National University Hospital, School of Medicine, Chungnam National University, Chungnam, Republic of Korea

The significance of galectin-3 level in plasma cell proliferations complicated by kidney damage
Zhanna Kozich'", Viktor Martinkov', Janna Pugacheva', Nataliya Klimkovich”

'Hematology Department, Republican Research Center for Radiation Medicine and Human Ecology, Gomel, Belarus
*Hematology Department, Belarusian Medical Academy for Postgraduate Education, Minsk, Belarus
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A phase 3, two-stage, randomized study of mezigdomide, bortezomib, and dexamethasone (MeziVd) versus pomalidomide, bortezo-
mib, and dexamethasone (PVd) in relapsed/refractory multiple myeloma (RRMM): SUCCESSOR-1

Paul G. Richardson', Sorina N. Badelita’, Britta Besemer’, Jean-Samuel Boudreault’, Ja Min Byun®', Claudio Cerchione®, Moshe E. Gatt’, Simon
Gibbs® Junya Kuroda®, Joaquin Martinez-Lopez'®, Chang-Ki Min'', Robert Z. Orlowski'*, Hang Quach ", Marc S. Raab", Katja Weisel®, Xin
Zhou'®, Michael Amatangelo”, Yue Wang"”, Soo Jeong Hwang'”, Jessica Katz'”

'Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA, United States

’Department of Hematology, Fundeni Clinical Institute, Bucharest, Romania

*Department of Hematology, Oncology, Immunology, and Rheumatology, University Hospital of Tubingen, Tubingen, Germany

“Division of Hematology and Oncology, Department of Medicine, Hopital du Sacre-Coeur de Montreal, Montreal, QC, Canada

*Department of Internal Medicine, Seoul National University College of Medicine, Seoul National University Hospital, Seoul, Republic of Korea

°Hematology Unit, Istituto Romagnolo per o Studio e la Cura dei Tumori (IRST) IRCCS, Meldola, ltaly

"Department of Hematology, Hadassah Medical Center, Jerusalem, Israel

*Department of Haematology, Box Hill Hospital, Eastern Health Clinical School, Monash University, Melbourne, VIC, Australia

*Department of Hematology and Oncology, Kyoto Prefectural University of Medicine, Kyoto, Japan

"Department of Hematology, Hospital 12 de Octubre, Complutense University, H120-CNIO Clinical Research Unit, CIBERONC, Macdrid, Spain

""Department of Hematology, Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul, Republic of Korea

“Department of Lymphoma & Myeloma, The University of Texas, MD Anderson Cancer Center, Houston, TX, United States

"Department of Haematology, St. Vincent’ Hospital Melbourne, University of Melbourne, Melbourne, VIC, Australia

“Department of Hematology, Universitatsklinikum Heidelberg, Heidelberg, Germany

"Department of Hematology, University Medical Center of Hamburg-Eppendorf, Hamburg, Germany

“Department of Hematology, Wuxi People’s Hospital, Nanjing Medical University, Wuxi, China

"Research and Development, Bristol Myers Squibb, Princeton, NJ, United States

EXCALIBER-RRMM: A phase 3, 2-stage study of iberdomide, daratumumab, and dexamethasone (IberDd) versus daratumumab, bor-
tezomib, and dexamethasone (DVd) in patients with relapsed/refractory multiple myeloma (RRMM)

Sagar Lonial', Hang Quach’, Meletios Dimopoulos’, Paula Rodriguez Otero®, Jesus Berdeja’, Paul Richardson®, Margee Kyada’, Shuyu Chu’,
Min Chen’, Patricia Abad’, Juliane Morando’, Kihyun Kim®, Niels Van De Donk®

'Hematology & Medical Oncology, Winship Cancer Institute, Emory University, Atlanta, GA, United States

“Clinical Haematology, St Vincent’s Hospital, University of Melbourne, Melbourne, VIC, Australia

*Clinical Therapeutics, National and Kapodistrian University of Athens, Athens, Greece

“Haemato/ogy& Haemotherapy, Clnica Universidad de Navarra, CIMA, IDISNA, CIBERONC, Pamplona, Spain

*Medical Oncology, Sarah Cannon Research Institute, Nashville, TN, United States

*Medical Oncology, Dana-Farber Cancer Institute, Boston, MA, United States

"Research & Development, Bristol Myers Squibb, Princeton, NJ, United States

3Hemaro/ogy, Amsterdam University Medical Center, Vrile Universiteit Amsterdam, Cancer Center Amsterdam, Amsterdam, Netherlands

*Medicine, Sungkyunkwan University, Samsung Medical Center, Seoul, Republic of Korea

Non-clinical test results of tetracyclic triterpene compound, a new effective drug candidate for multiple myeloma treatment

Hye Ran Kim'“, Young Eun Lee™ Ha Jin Lim’, Yong Jun Choi’, Joo Heon Park’, Jong Hee Shin’, Myung Geun Shin™**

'College of Korean Medicine, Dongshin University, Naju, Republic of Korea

*Department of Laboratory Medicine, Chonnam National University and Chonnam National University Hwasun Hospital, Hwasun, Republic of Korea
*BioMedical Sciences Graduate Program (BMSGP), Chonnam National University and Chonnam National University Hwasun Hospital, Hwasun, Republic of Korea
“Department of Research and Development, KBlueBio Inc, Hwasun, Republic of Korea

Glutathione S-transferase M1 and T1 deletion mutation is associated with the risk of multiple myeloma development: A meta-analysis
Arch Raphael Manalac ", Francheska Casupanan', Arlene Joy Canasa', Angela Mae Cuartelon', Justine Nicole Sison', Janina Carla Zapata',
Raphael Enrique Tiongco'

'College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines
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MagnetisMM-3 trial: Updated long-term efficacy and safety of elranatamab in relapsed or refractory multiple myeloma

Shinsuke lida", Michael H. Tomasson’, Ruben Niesvizky’, Mohamad Mohty*, Nizar J. Bahlis’, Joaquin Martinez-Lopez’, Guenther Koehne,
Paula Rodriguez-Otero®, H. Miles Prince’, Andrea Viqueira”®, Eric Leip'', Umberto Conte™, Sharon T. Sullivan"', Alexander M. Lesokhin°, Young-
Mee Kim'"

'Department of Hematology & Oncology, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan

*Department of Internal Medicine, University of lowa, lowa City, United States

*Clinical Medicine: Hematology/Oncology, Weill Cornell Medical College/New York Presbyterian Hospital, New York, United States

“Hopital Saint-Antoine and INSERM UMRS938, Sorbonne University, Paris, Gabon

*Arnie Charbonneau Cancer Institute, University of Calgary, Calgary, Canada

*Servicio de Hematologia y Hemoterapia, Hospital Universitario 12 de Octubre, Madirid, Spain

"Blood & Marrow Transplant and Hematologic Oncology, Miami Cancer Institute, Miami, United States

*Central Unit for Clinical Trials, Clinica Universidad de Navarra, Madrid, Spain

*Clinical Haematology, Epworth Healthcare and University of Melbourne, Melbourne, Australia

"’Clinical Oncology, Pfizer SLU, Madrid, Spain

""Department of Clinical Research, Pfizer, Inc, Cambridge, United States

"Clinical Oncology, Pfizer Inc, Cambridge, United States

PClinical Oncology, Pfizer Inc, New York, United States

“Division of Hematology and Oncology, Memorial Sloan Kettering Cancer Center/Weill Cornell Medical College, New York, United States

"Medical, Pfizer Korea, Seoul, Republic of Korea

Clinicopathological characteristics of monoclonal gammopathy of clinical significance in a single tertiary hospital
Sooyong Park', Hyun Kyung Kim', Yoon Hwan Chang"
'Laboratory Medicine, Seoul National University Hospital, Seoul, Republic of Korea

Retrospective analysis of autologous stem cell transplantation treatment outcomes in patients with dialysis-dependent multiple
myeloma (DDMM) : KMM2304 study

Myung-Won Lee', Sung-Hoon Jung’, Chang-Ki Min’, Ho-Young Yhim*, Dok Hyun Yoon’, Sang Min Lee®, Ho-Jin Shin’, Jae-Cheol Jo®, Jong-
heon Jung’, Yundeok Kim'®, Jae Hoon Lee', Ji Hyun Lee", Sunghyun Kim', Jieun Uhm"®, Kihyun Kim'*

'Division of Hematology and Oncology, Department of Internal Medicine, Chungnam National University Hospital, Daejeon, Republic of Korea

’Department of Hematology-Oncology, Chonnam National University Hwasun Hospital, Chonnam National University Medical School, Hwasun, Jeollanam-do,
Republic of Korea

*Hematology, Department of Internal Medicine, Seoul St. Mary's Hospital, College of Medicine, Catholic University of Korea, Seoul, Republic of Korea

“Division of Hematology/Oncology, Department of Internal Medicine, Jeonbuk National University Hospital, Jeonju, Republic of Korea

*Department of Oncology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea

*Department of Internal Medicine, Inje University Busan Paik Hospital, Busan, Republic of Korea

"Division of Hematology-Oncology, Department of Internal Medicine, Medical Research Institute, Pusan National University Hospital, Pusan National University School
of Medicine, Busan, Republic of Korea

*Department of Hematology-Oncology, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Republic of Korea

*Department of Hematology-Oncology, Center for Hematologic Malignancy, National Cancer Center, Goyang, Republic of Korea

“Division of Hematology, Department of Internal Medicine, Yonsei University College of Medicine, Wonju Severance Christian Hospital, Wonju, Republic of Korea
""Division of Hematology, Gachon University College of Medicine Gil Medical Center, Incheon, Republic of Korea

“Division of Hematology-Oncology, Department of Internal Medicine, Dong-A University College of Medicine, Busan, Republic of Korea

"Division of Hematology and Oncology, Department of Internal Medicine, Hanyang University Guri Hospital, Hanyang University College of Medicine, Seoul, Republic
of Korea

“Division of Hematology-Oncology, Department of Medicine, Sungkyunkwan University School of Medicine, Samsung Medical Center, Seoul, Republic of Korea

Increase of regulatory T cells in multiple myeloma

Hee Sue Park'”, Bo Ra Son'”, Yong-Pyo Lee™, Jihyun Kwon™

'Laboratory Medicine, Chungbuk National University College of Medicine, Cheongju, Republic of Korea
“Laboratory Medicine, Chungbuk National University Hospital, Cheongju, Republic of Korea

*Internal Medicine, Chungbuk National University College of Medicine, Cheongju, Republic of Korea
“Internal Medicine, Chungbuk National University Hospital, Cheongju, Republic of Korea

Distinct single-cell RNA sequencing-based transcriptional phenotype for AL amyloidosis

Sung-Soo Park'?, Ji-Young Lim'?, Jung Yeon Lee'”, Seung-Hyun Jung’, Chang-Ki Min'**

'Hematology, Seoul St. Mary's Hematology Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

“Catholic Research Network for Multiple Myeloma, Catholic Hematology Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea
*Biochemistry, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea
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Real-world outcomes of novel immunotherapy versus standard of care in patients with relapsed/refractory multiple myeloma
(CAREMM-2305)

Seung-Hwan Shin"®, Sung-Soo Park’, Su-Ein Chof’, Seung-Hoon Han’, Jeong Yeon Lee™, Seung-Ah Yahng™, Young-Woo Jeon*®, Chang-Ki
Min*®

'Myeloma Center, Hematology Institute, Eunpyeong St. Mary's Hospital, The Catholic University of Korea, Seoul, Republic of Korea

’Deparartment of Hematology, Seoul St. Mary's Hematology Hospital, The Catholic University of Korea, Seoul, Republic of Korea

*Department of Pharmacology, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

“Department of Hematology, Incheon St. Mary's Hospital, The Catholic University of Korea, Incheon, Republic of Korea

*Department of Hematology, Yeouido St. Mary's Hospital, The Catholic University of Korea, Seoul, Republic of Korea

*Catholic Research Network for Multiple Myeloma, Catholic Hematology Hospital, The Catholic University of Korea, Seoul, Republic of Korea

Exploration of clinical implication of circulating tumor DNA in multiple myeloma and its precursor diseases

Sung-Soo Park'”, Seung-Hyun Jung’, Ji-Young Lim', Jung Yeon Lee'”, Chang-Ki Min"”

'Hematology, Seoul St. Mary’s Hematology Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

“Catholic Research Network for Multiple Myeloma, Catholic Hematology Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea
*Department of Biochemistry, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

The TERT rs2736100 polymorphism as genetic predisposition of myeloproliferative neoplasms in Asian population: A systematic
review and meta-analysis

Alfatea Pintari Rahmi", Tohari Tohar?’, Anindia Reina Yolanda®, Shinta Oktya Wardhani*

'Medical Faculty, Universitas Brawijaya, Malang, Indonesia

’Internal Medicine Department, Universitas Brawijaya, Malang, Indonesia

*Emergency Department, Lavalette Hospital, Malang, Indonesia

“Hemato-Oncology Division of Internal Medicine Department, Universitas Brawijaya, Malang, Indonesia

Molecular profile of myeloproliferative neoplasms

Jiyeon Kim', Yu Jeong Choi', Haerim Chung’, Hye Won Kook’, Ji Eun Jang’, Doh Yu Hwang’, Seung-Tae Lee', Jong Rak Choi', June-Won
Cheong’, Saeam Shin"

'Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Republic of Korea

’Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Republic of Korea

Targeting c-Abl in myeloproliferative neoplasms: Benzylisoquinoline derivatives and their inclusion complexes form by molecular
docking/ ADMET profiles

Rizki Rachmad Saputra', Reny Rosalina’
'Department of Chemistry, Universitas Palangka Raya, Palangka Raya, Indonesia

Combination of hydroxyurea and anagrelide as first-line treatment for patients with essential thrombocythemia

Young Hoon Park", Sewon Lee', Seonggyu Byeon’, Hana Kim’, Kyoo-Hyung Lee', Yeung-Chul Mun'

'Division of Hematology/Oncology, Department of Internal Medicine, Ewha Womans University Medical Center Mokdong Hospital, Seoul, Republic of Korea
*Division of Hematology/Oncology, Department of Internal Medicine, Ewha Womans University Medical Center Seoul Hospital, Seoul, Republic of Korea

Risk of thrombosis, hemorrhage and leukemic transformation in patients with myeloproliferative neoplasms: A nationwide longitudi-
nal cohort study

Joon Young Hur', Nayeon Chof’, Jung Hye Choi', Jiyeong Kim*’, Young-Woong Won'*

'Department of Internal Medicine, Hanyang University Guri Hospital, Hanyang University College of Medicine, Guri, Republic of Korea

*Biostatistical Consulting and Research Lab, Hanyang University, Seoul, Republic of Korea

“Department of Pre-Medicine, Hanyang University, Seoul, Republic of Korea

Clinical features and outcomes of JAK2 unmutated erythrocytosis ‘
Jeong Suk Koh', Sora Kang', Myung-Won Lee', Hyewon Ryu', Ik-Chan Song', Hyo-Jin Lee', Hwan-Jung Yun', Deog-Yeon Jo"
'Division of Hematology/Oncology, Department of Internal Medicine, Chungnam National University College of Medicine, Dagjeon, Republic of Korea
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PPO3-7 JAK2V617F, CALR and MPL mutation profiles in patients with myeloproliferative neoplasms, northeast Thailand
Kanokon Chootawiriyasakul'", Chinadol Wanitpongpun?’, Prajuab Chaimanee’, Pimjai Anata’, Pinsuda Klangsang'
'Department of Medicine, The clinical laboratory of Department of Medicine, Faculty of Medicine, Khon Kaen University, Khon Kaen 40002, Thailand, Khon Kaen 40002,
Thailand, Thailand
’Department of Medicine, Hematology Unit Department of Medicine, Faculty of Medicine, Khon Kaen University Khon Kaen 40002, Thailand, Khon Kaen 40002, Thai-
land, Thailand
“Clinical Laboratory, Srinagarind Hospital, Khon Kaen University, Molecular Diagnosis Unit, Clinical Laboratory, Srinagarind Hospital, Khon Kaen University, Khon Kaen
40002, Thailand, Khon Kaen 40002, Thailand, Thailand

PPO3-8 A pilot project to assess genotoxicity induced by hydroxyurea in patients with JAK2 positive polycythemia vera
Senani Williams
Pathology, Faculty of Medicine, University of Kelaniya, Ragama, Sri Lanka

PPO3-9 Progression of carotid plaque burden in patients with polycythemia vera and essential thrombocythemia
Seug Yun Yoon, Sun Young Jeong, Min-Young Lee, Kyoung Ha Kim, Namsu Lee, Jong-Ho Won'
'Division of Hematology & Medical Oncology, Department of Internal Medicine, Soonchunhyang University Seoul Hospital, Seoul, Republic of Korea

PPO-1 Next generation sequencing is vital for accurate genotyping in inherited bone marrow failure syndromes
Ganesh Kumar Viswanathan', Jasmita Dass', Richa Chauhan', Rishi Dhawan', Mukul Aggarwal', Pradeep Kumar', Manoranjan Mahapatra'
’Hemato/ogy, All Indlia Institute of Medical Sciences (AlIMS), New Delhi, New Delhi, India

PP09-2 The frequency of clonal T cells and its correlation with clinical and laboratory parameters in adult-onset aplastic anemia
Sudhanshi Raina', Abhishek Asthul', Arihant Jain', Anand Balakrishnan', Praveen Sharma', Pramod Kumar', Prabhjot Kaur', Man Updesh
Singh Sachdeva', Pankaj Malhotra', Alka Khadwal', Sreejesh Sreedharanunni”
'Department of Hematology, Postgraduate Institute of Medical Education and Research, Chandigarh, India

PP09-3 Establishing reference range for relative telomere length in normal Indian individuals
Sudhanshi Raina'", Prabhjot Kaur', Pradeep Reddy', Shilpa Amatya', Anand N Balakrishna', Man Updesh Singh Sachdeva', Prateek Bhatia',
Amita Trehan', Arihant Jain', Rekha Hans', Anup Ghosh', Pankaj Malhotra', Reena Das', Sreejesh Sreedharanunni’
'Department of Hematology, Postgraduate Institute of Medical Education and Research, Chandigarh, India

PPO9-4 Efficacy and safety of ATG + CsA + romiplostim for untreated aplastic anemia: A phase 2/3 clinical trial
JunHo Jang ', Masashi Sawa’, Jong Wook Lee’, Hirohito Yamazaki’, Masahiro Kizaki®, Yoshiaki Tomiyama®, Koji Nagafuji’, Kensuke Usuki®, Jyh-
Pyng Gau’, Yasuyoshi Morita'®, Jin-Luh Tang'', Hung Chang'”, Masayoshi Noshiro", Akira Matsuda “ Keiya Ozawa", Kinuko Mitani"®, Yoshino-
bu Kanda", Jungah Hwang"”, Ki Hyon Kim"®, Shinji Nakoa™
'Department of Hematology, Samsung Medical Center, Seoul, Republic of Korea
*Department of Hematology and Oncology, Anjo Kosei Hospital, Anjo, Japan
Division of Hematology, Seoul St. Mary’s Hospital, Seoul, Republic of Korea
“Division of Transfusion Medicine, Kanazawa University Hospital, Kanazawa, Japan
*Department of Hematology, Saitama Medical Center, Saitama, Japan
*Department of Blood Transfusion, Osaka University Hospital, Osaka, Japan
"Department of Pathology, Kurume University Hopital, Fukuoka, Japan
*Department of Hematology, NTT Medical Center, Tokyo, Japan
*Department of Medicine, Taipei Vieterans General Hospital, Taipei, Taiwan
"’Department of Medicine, Kindai University Faculty of Medicine, Higashiosaka, Japan
""Department of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan
"Department of Laboratory Medicine, Chang Gung Medical Foundation Linkou Branch, Taoyuan, Taiwan
BMedical Affairs, Kyowa Kirin Co,Ltd, Tokyo, Japan
"Department of Hematology, Saitama Medical University International Medical Center; Saitama, Japan
"Department of Medicine, Jichi Medical University, Tochigi, Japan
“Department of Hematology, Dokkyo Medical University Hospital, Tochigi, Japan
"' Medical Affairs, Kyowa Kirin Korea, Seoul, Republic of Korea
“Medical Affairs, Kyowa Kirin Asia Pacific Pte Ltd, Singapore, Singapore
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Efficacy and safety of romiplostim combined with cyclosporine A as a first-line treatment in patients with aplastic anemia: A phase 2/3
clinical trial

Jun Ho Jang', Shigeru Chiba’, Jong Wook Lee’, Sung Soo Yoon', Gaku Oshikawa’, Kensuke Usuki®, Yeung-Chul Mun’, Toshiro Kawakita®
Kanzumori Imada’, June Wong Cheong'®, Masayoshi Noshiro™', Akira Matsude””, Kelya Ozawa”, Kinuko Mitani™, Yoshinobu Kanda', Jungah
Hwang", Ki Hyon Kim'®, Shinji Nakao'”

'Department of Hematology, Samsung Medical Center, Seoul, Republic of Korea

“Department of Hematology, University of Tsukuba, and University of Tsukuba Hospital, Tsukuba, Japan

*Division of Hematology, Seoul St. Mary’s Hospital, Seoul, Republic of Korea

“Department of Internal Medicine, Seoul National University Hospital, Seoul, Republic of Korea

*Department of Hematology, Japan Red Cross Musashino Hospital, Tokyo, Japan

°Department of Hematology, NTT Medical Center, Tokyo, Japan

"Department of Internal Medicine, Ewha Womans' University College of Medicine, Seoul, Republic of Korea

*Department of Hematology, National Hospital Organization Kumamoto Medical Center, Kumamoto, Japan

*Department of Hematology, Japanese Red Cross Osaka Hospital, Osaka, Japan

"Department of Internal Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea

""Medical Affairs, Kyowa Kirin Co. Ltd, Tokyo, Japan

"Department of Hemato-Oncology, Saitama Medical University International Medical Center, Saitama, Japan

"Department of Medicine, Jichi Medical University, Tochigi, Japan

"Department of Hematology and Oncology, Dokkyo Medical University, Tochigi, Japan

" Medical Affairs, Kyowa Kirin Korea, Seoul, Republic of Korea

"Medical Affairs, Kyowa Kirin Asia Pacific Pte Ltd, Singapore, Singapore

"Department of Hematology, Kanazawa University, Kanazawa, Japan

Report of the first Delphi round of the ongoing Asian aplastic anemia recommendation development: An evidence- and opin-
ion-based consensus

Jun Ho Jang', Yok-Lam Kwong’, Surapol Issaragrilsil’, Kohei Hosokawa’, Ming Yao®, Yeu-Chin Chen®, Yeung-Chul Mun’, Feng-Kui Zhang?, Lily
Wong’, Shinji Nakao'”

'Division of Hematology-Oncology, Samsung Medical Center, SungKyunKivan University, Seoul, Republic of Korea

“Division of Hematology, Oncology and Bone Marrow Transplantation at the Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong
Kong

*Division of Hematology, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand

“Division of Hematology, Kanazawa University Hospital, Kanazawa City, Japan

*Division of. Hematology, Department of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan

*National Defence Medical Center, Taipei, Taiwan

"Ewha Women's University Mokdong Hospital, Seoul, Republic of Korea

*Institute of Hematology and Blood Disease Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Chief Physician, Tianjin, China
°Department of Hematology, Queen Elizabeth Hospital, Head of Department, Kota Kinabalu, Sabah, Malaysia

" Japanese Red Cross Ishikawa Blood Centre, Kanazawa City, Japan

Safety of SB12 (eculizumab biosimilar) in Asian and non-Asian patients with paroxysmal nocturnal hemoglobinuria: Subgroup analy-
sis of a global phase lll randomized controlled trial

JunHo Jang", Jihye Park’, Younsoo Kim’, Sungil Ju’, Jake Yongkwon Lee’, Paola Russo”

iD/'visfon of Hematology-Oncology, Department of Internal Medicine, Samsung Medical Center, Seoul, Republic of Korea

“Samsung Bioepis, Incheon, Republic of Korea

Red cell enzymopathies in Indians: Molecular specturm and diagnostic approach in unexplained hemolytic anemias
Ravina Taak', Manu Jamwal', Prashant Sharma', Deepak Bansal’, Pankaj Malhotra’, Arindam Maitra®, Reena Das'”
'Hematology, Postgraduate Institute of Medical Education and Research, Chandigarh, India

“Pediatric, Postgraduate Institute of Medical Education and Research, Chandigarh, India

*Clinical Hematology and Medical Oncology, Postgraduate Institute of Medical Education and Research, Chandigarh, India

*Human Genomics, National Institute of Biomedical Genomics, Kalyani West Bengal, India

Genotype analysis and clinical outcome in Indian patients with rare congenital anemias

Manu Jarmwal', Anu Aggarwal', Prashant Sharma', Deepak Bansal’, Amita Trehan’, Pankaj Malhotra®, Arindam Maitra’, Reena Das'”
'Hematology, PGIMER, Chandigarh, India

*Pedliatrics, PGIMER, Chandigarh, India

? Clinical Hematology and Medical Oncology, PGIMER Chandigarh, India

*National Institute of Biomedical Genomics, Kalyani, West Bengal, India
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Molecular genetic spectrum of non-transfusion-dependent beta thalassemia: A study of primary and secondary phenotype modifiers
in 258 north Indian cases

Prashant Sharma'", Namrata Singh', Reena Das', Alka Rani Khadwal’, Jasbir Kaur Hira', Sanjeev Chhabra', Amita Trehan’, Richa Jain®, Deepak
Bansal’, Pankaj Malhotra’

iDeparrmem of Hematology, Research Block A, Postgraduate Institute of Medical Education and Research, Chandigarh, Indlia

“Department of Clinical Hematology and Medical Oncology, Nehru Hospital, Postgraduate Institute of Medical Education and Research, Chandigarh, India

*Pediatric Hematology/Oncology Unit, Department of Pediiatric Medicine, Advanced Pediatric Centre, Postgraduate Institute of Medical Education and Research,
Chandigarh, India

Blood count scattergrams are fingerprints of blood: Using Al to inform health status
Rana Zeeshan Haider", Sidra Izhar’, Wendy Erber’, Ikram Uddin'

“Diagnosf/'c and Research Lab, Liagat University of Medical and Health Sciences, Karachi, Pakistan
“Department of Pathology, Bagai Medical University, Karachi, Pakistan

*School of Biomedical Sciences, The University of Western Australia, Perth, Australia

Evaluation of diagnostic utility of CD43 and CD200 in differentiating B-cell chronic lymphoproliferative disorders by flow cytometry
Abhishek Purohit"", Gopal Krishana Bohra®, Akanksha Garg’, Parmod Kumar’, Tejasvi Sharma', Shruti Vaswani', Sharumathi £

'Pathology and Lab Medicine, All ndia Institute of Medical Sciences, Jodhpur, India

“General Medicine, All India Institute of Medical Sciences, Jodhpur, India

*Medical Oncology/Haematology, All India Institute of Medical Sciences, Jodhpur, India

Hit me, baby, one more time: The experience of learning phlebotomy using a hybrid-based approach

Juan Pio Luis Bacani', Ryan Charles Bermas', Klouie Angeline Koh', Timotei James Morales', Christine Mae Naluz', Nicole Justine Padillo’, Noel
Mari Yamzon', Julie Ann Mercado", Raphael Enrique Tiongco'

'College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines

Low-cost LAMP-turbidimetric assay for detecting alpha(zero)-thalassemia (SEA deletion): Preventing and controlling Hb Bart’s hy-
drops fetalis syndrome in Thailand

Wittaya Jornoui", Kanokkorn Saknava’, Kanokpron Prechatrammaruch’, Yanticha Ondee”

‘Pathology, Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand

“Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand

Influencing of alpha-thalassemia-1 to HbE and HbA2 levels separated and quantified by capillary electrophoresis system in HoE
heterozygotes: Simple and rapid screening using HbE levels alone

Sitthichai Panyasai
Medical Technology, School of Allied Health Sciences, University of Phayao, Phayao, Thailand, 56000, Muang Phayao, Thailand

Is digital morphology analyzer reliable for white blood cell differential in body fluids?: Performance assessment of sysmex DI-60
Eunju Shin', Mina Hur"", Hanah Kim', Mi Hyun Hong', Hee-Won Moon', Yeo-Min Yun', Minjeong Nam®, Seungho Lee’

'Laboratory Medicine, Konkuk University School of Medicine, Seoul, Republic of Korea

“Laboratory Medicine, Korea University Anam Hospital, Seoul, Republic of Korea

’Preventive Medicine, Dong-A University College of Medicine, Busan, Republic of Korea

Multiple primary cancers with hematologic malignancies and germline predisposition: A case series
Jiwon Yun', Dong Soon Lee’, Hongseok Yun™

'Department of Laboratory Medicine, ChungAng University College of Medicine, Seoul, Republic of Korea

’Department of Laboratory Mediicine, Seoul National University College of Medicine, Seoul, Republic of Korea

*Department of Genomic Medicine, Seoul National University Hospital, Seoul, Republic of Korea

Development and clinical application of targeted NGS panels for hematological malignancies covering WHO/ICC 2022 guideline
Young Eun Lee"* Hye Ran Kim™, Ha Jin Lim', Yong Jun Choi', Joo Heon Park', Hyun-Woo Choi', Hyun-Jung Choi', Seung-Jung Kee', Soo
Hyun Kim', Jong Hee Shin', Myung Geun Shin'**

'Department of Laboratory Medicine, Chonnam National University and Chonnam National University Hwasun Hospital, Hwasun, Republic of Korea
“BioMedical Sciences Graduate Program (BMSGP), Chonnam National University and Chonnam National University Hwasun Hospital, Hwasun, Republic of Korea
*College of Korean Medicine, Dongshin University, Naju, Republic of Korea

“Department of Research and Development, KBlueBio Inc, Hwasun, Republic of Korea
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Parasite-derived particles: A new approach to diagnose malaria

Attakorn Palasuwan
Clinical Microscopy, Oxidation in Red Cell Disorders Research Unit, Faculty of Allied Health Sciences, Chulalongkorn University, Bangkok, Thailand, Bangkok, Thailand

Automated blood cell counter-derived unghosted cells (UGC): Exploring a novel red cell research parameter for clinical insights and
diagnostic significance in diverse clinico-pathological contexts

Praveen Sharma', Anita Giri', Prashant Sharma', Minakshi Gupta', Dikshat Gopal Gupta’, Aashima Arora”, Srinivasan Peyam’, Alka Rani Khad-
wal’, Reena Das'

'Hematology, Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh, Indiia, Chandigarh, India

“Urology, Feinberg School of Medicine, North-Western University, Chicago, United States

*Pediatrics (Pediatric Hematology-Oncology Division), Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh, India, Chandigarh, India
“Obstetrics and Gynecology, Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh, India, Chandigarh, India

*Clinical Hematology and Medical Oncology, Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh, India, Chandigarh, India

Plasma soluble CSF1R is a promising prognostic indicator for pediatric Langerhans cell histiocytosis

Ting Zhu'** Chan-Juan Wang™, Hong-Yun Lian™* Hong-Hao Ma"*, Dong Wang™ Tian-You Wang™*, Rui Zhang™”, Lei Cui"**, Zhi-Gang
UW,B/J‘

'Hematologic Diseases Laboratory, Bejjing Children’s Hospital, Bejing, China

*Bejjing Key Laboratory of Pediatric Hematology-Oncology, Bejjing Childrens Hospital, Bejiing, China

*National Key Discipline of Pediiatrics, Bejjing Children’s Hospital, Bejiing, China

“Key Laboratory of Major Diseases in Children, Bejjing Children’s Hospital, Bejjing, China

Predictive value of the complete blood count in determining the length of hospital stay among Filipino patients with COVID-19: A
single center study

Imoan Shallom Aguas ', Raphael Enrigue Tiongco'”, Annalyn Navarro'?

'Graduate School, Angeles University Foundation, Angeles City, Philippines

“College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines

Unveiling the distinctive gene expression profile of Ph-like acute lymphoblastic leukemia
Seoyoung Lim'", Yu Jeong Choi’, Saeam Shin’, Seung-Tae Lee”, Jong Rak Choi’

'Graduate School of Medical Science, Yonsei University College of Medicine, Seoul, Republic of Korea
’Department of Laboratory Medicine, Severance Hospital, Seoul, Republic of Korea

Genetic differences in myelodysplastic syndrome and clonal cytopenia of undetermined significance
Kang Yehyun

Laboratory Medicine, Severance Hospital, Seoul, Republic of Korea

Clinical and molecular spectrum of DDX41 variants in Korean patients with hematologic malignancies
Boram Kim', Hee-Jin Kim', Chul Won Jung’, Jun Ho Jang’, Duck Cho', Sun-Hee Kim', Hyun-Young Kim"”
'Laboratory Medicine and Genetics, Samsung Medical Center, Seoul, Republic of Korea

“Internal Medicine, Samsung Medical Center, Seoul, Republic of Korea

Clinical application of TRBC1 expression for diagnosis of T-cell ymphoma
Sooho Yu', Boram Kim', Duck Cho', Hee-Jin Kim', Hyun-Young Kim'”
'Department of Laboratory Medicine and Genetics, Samsung Medical Center, Seoul, Republic of Korea

Hematological laboratory findings and its association with clinical spectrum of COVID-19 in pregnant women in Yogyakarta, Indone-
sia

Isna Arifah Rahmawati", Anita Rohmah'?

iMedic/ne, Islamic University of Indonesia, Yogyakarta, Indonesia

“Obstetric and Gynecology, Regional General Hospital Wonosari, Yogyakarta, Indonesia

Effect of omega 3 unsaturated fatty acid supplements on perioperative bleeding after spinal surgery

Tsania Atika Rahma'", Ana Fauziyati’
"Universitas Islam Indonesia, Yogyakarta, Indonesia
’Internal Medicine, Universitas Islam Indonesia, Yogyakarta, Indonesia
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Insulin resistance and increased risk of pulmonary embolism in leukemia, lymphomas and related disorders
Javad Alizargar

Medicine, Kashan University, Istahan, Iran, Islamic Republic of

Non-cirrhotic portal hypertension in a patient with essential thrombocythemia: A case report and literature review
Novi Davitsen', Tohari Tohari'", Alfatea Rahmi’, Shinta Wardhani’

'Internal Medicine Resident, Universitas Brawijaya, Malang, Indonesia

’Hemato-Oncology Divison of Internal Medicine Department, Universitas Brawijaya, Malang, Indonesia

*Universitas Brawijaya, Malang, Indonesia

Bernard Soulier syndrome caused by two novel heterozygous mutations in GP1BA gene: A case report and literature review
Senlin Zhang', Jing Ling', Kai Cui', Junjie Fan', Shaoyan Hu'"
'Hematology and Oncology, Children’s Hospital of Soochow University, Suzhou, China

Paediatric thrombosis: A five-year experience from a tertiary care center of Pakistan
Anila Rashid
Haematology, Aga Khan University Hospital, Karachi, Pakistan

Cannabinoid receptor 2 signaling: Role in megakaryocyte development and neuro-immune regulation
Ravi Kumar Gutti
Department of Biochemistry, University of Hyderabad, Hyderabad, India

Plasma levels of three different types of direct oral anticoagulants measured with anti-factor Xa assay in patients with non-valvular
atrial fibrillation: Comparison with heparin assays

Suji Park', Min-Sun Kwak', Jae-Ryong Shim', Kwang-Sook Woo', Jong-Sung Park’, Dae-Hyun Kim’, Jin-Yeong Han""

'Laboratory Medicine, Dong-A University College of Medicine, Busan, Republic of Korea

“Cardiology, Dong-A University College of Medicine, Busan, Republic of Korea

*Neurology, Dong-A University College of Medicine, Busan, Republic of Korea

Evaluation of neutrophil extracellular traps as a novel circulating marker in acute ischemic stroke patients and the correlation with
cytokines

Suji Park', Jae-Ryong Shim', Dae Hyun Kim’, Jin-Yeong Han"

iDeparrmem of Laboratory Medicine, Dong-A University College of Medicine, Busan, Republic of Korea

“Department of Neurology, Dong-A University of Medicine, Busan, Republic of Korea

Thrombopoietin-independent generation of platelet-like particles from megakaryoblastic cells

Duangdao Palasuwan ", Nuntiporn Nunthanasup', Nutpakal Ketprasit |, Kasern Kulkeaw”, Attakorn Palasuwan'

'Clinical Microscopy, Oxidation in Red Cell Disorders Research Unit, Faculty of Allied Health Sciences, Chulalongkorn University, Bangkok, Thailand, Bangkok, Thailand
*Siriraj Integrative Center for Neglected Parasitic Diseases, Department of Parasitology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Evaluation of FVIII PK profile in Korean hemophilia a patients assessed with myPKFiT: A retrospective chart review
Young Shil Park', Taiju Hwang’, Sang Kyu Park’, Ki-Young Yoo", Aeran Jung’, Eun Jin Choi”

'Department of Pediiatrics, Kyung Hee University Hospital at Gangdong, Seoul, Republic of Korea

*Korea Hemophilia Foundation Clinic, Gwangju, Republic of Korea

*Korea Hemophilia Foundation Clinic, Busan, Republic of Korea

“Korea Hemophilia Foundation Clinic, Seoul, Republic of Korea

*Medical Aftairs, Takeda Pharmaceuticals Korea Co, Ltd, Seoul, Republic of Korea

*Department of Pediatrics, Daegu Catholic University Medical Center, Daegu, Republic of Korea

Heparin-calibrated anti-factor Xa assay for the measurement of direct anticoagulant such as apixaban, rivaroxaban and edoxaban
Hyunjung Kim"*, Hyojin Chae', Yeongsic Kim', Hey Kyung Lee
'Laboratory Medicine, Department of Laboratory Medicine, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

Beneficial role of moringa oleifera leaves extract in a rat model of deep vein thrombosis
Pardeep Kumar', Vinod Sharma'
'Applied Sciences, ShriMaha Maya Vaishnav Devi Research Institute, New Delhi, India
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Acquired hemophilia A in an adult female without familial predisposition: A one-in-a-million rarity case report with review of the
literature

Lia Dia Farida”, lis Novianti Rosyida', Herwindo Pudjo Brahmantyo'

'Division of Hematology and Medical Oncology, Department of Internal Medicine, Faculty of Medicine, Saiful Anwar General Hospital/Brawijaya University, Malang,
East Java, Indonesia

’Master Program in Biomedical Science, Faculty of Medicine, Brawijaya University, Malang, East Java, Indonesia

Treatment of bleeding episodes with efanesoctocog alfa in patients with severe haemophilia A in the phase 3 XTEND-1 study
Angela C Weyand", Sandrine Meunier’, Kagehiro Amano’, Linda Bystricka’, Graham Neill’, Lydia Abad-Franch®, Annemieke Willemze’, Alber-
to Tosetto®, Sun A Lee’

'Division of Hematology/Oncology, Department of Pediatrics, University of Michigan, Ann Arbor, United States

“Clinical Hemostasis Unit, Civil Hospices of Lyon, Eastern University Hospital Group, Bron, France

*Department of Laboratory Medicine, Tokyo Medical University, Tokyo, Japan

*Medical Program Lead Hemophilia, Sobi, Stockholm, Sweden

*Global Medical Hemophilia, Sanof;, Reading, United Kingdom

®Head of Research and Development and Medical Aftairs, Sobi, Basel, Switzerland

"Hemophilia Cluster, Sanof;, Amsterdam, Netherlands

*Hemophilia and Thrombosis Center, Hematology Department, San Bortolo Hospital, Vicenza, ltaly

°RBD Medical, Sanof;, Seoul, Republic of Korea

Change in hemophilia joint health score (HJHS) during the phase 3 XTEND-1 study of efanesoctocog alfa in patients with severe
hemophilia A

Annette Von Drygalski”, Christoph Konigs’, Chiai Nagae®, Jennifer Dumont’, Linda Bystricka®, Annemieke Willemze®, Elena Santagostind’,
Johannes Oldenburg® Sun A Lee’

'Division of Hematology/Oncology, Department of Medicine, University of California, San Diego, United States

’Department of Pediatrics and Adolescent Medicine, University Hospital Frankfurt, Goethe University, Frankfurt, Germany

iDepartmemof Pediatrics, St Marianna University School of Medicine, Kawasaki, Japan

“Global Medical Hemophilia, Sanofi, Cambridge, United States

*Medical Program Lead Hemophilia, Sobi, Stockholm, Sweden

®Hemophilia Cluster, Sanof], Amsterdam, Netherlands

'Global Medical Aftairs and Clinical Science, Sobi, Basel, Switzerland

*Institute of Experimental Hematology and Transfusion Medicine, University Hospital Bonn, Bonn, Germany

°RBD Medical, Sanofi, Seoul, Republic of Korea

Inflammation and hypercoagulability in type 2 diabetes mellitus with chronic kidney disease
Volha Vasilkova', Tatsiana Mokhort’, Yuliya Yarets’

'Endocrinology, Gomel State Medical University, Gomel, Belarus

*Endocrinology, Belarusian State Medical University, Minsk, Belarus

*Clinical Laboratory Medicine, The Republican Research Center for Radiation Medicine and Human Ecology, Gomel, Belarus

Diagnostic challenges and its clinical implications in women with inherited bleeding disorders
Sehar Khali

Pathology, Foundation University Islamabad, Pakistan, Islamabad, Pakistan

The relationship between allogeneic hematopoietic stem cell transplantation recipients and COVID-19 vaccination: A literature review
Mutia Fudhla Karima"", Anggia Fitria Agustin’

'Student of Internal Medicine, Universitas Islam Indonesia, Yogyakarta, Indonesia

*Internal Disease, Universitas Islam Indonesia, Yogyakarta, Indonesia

Risk factors for positive posttransplantation measurable residual disease in patients with acute lymphoblastic leukemia

Yuewen Wang', Guomei Fu', Lanping Xu', Yu Wang', Yifei Cheng', Yuanyuan Zhang', Xiaohui Zhang', Yanrong Liu', Kaiyan Liu', Xiaojun
Huang', Yingjun Chang"

'Peking University Institute of Hematology, Peking University People’s Hospital, Bejjing, China
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Effects of donor-specific anti-HLA antibodies(DSA) for primary graft failure of haploidentical hematopoietic stem cell transplantation
in thalassemia major

Jianyun Liao', Chaoke Bu', Lan He', Jujian He', Weiwei Zhang', Yugian Xia', Yuelin He', Chunfu Li"

‘Nanfang-Chunfu Childrens Institute of Hematology and Oncology, TaiXin Hospital, DongGuan, China

Post-transplant complications revealed by mycophenolate mofetil related transporters and metabolic enzymes gene polymorphisms
in pediatric patients with hematological disorders

QiJi', Yixin Hu', Minyuan Liu', Lixia Liu’, Jiayue Qin’, Shaoyan Hu"

iHemaro/ogy and Oncology, Hematology and Oncology, Suzhou, China

“Department of Medical Affairs, Acornmed Biotechnology Co, Ltd, Tianjin, China

Mesenchymal stem cells assisted successful treatment of pediatric patient with toxoplasma encephalitis after hematopoietic stem cell
transplantation: A case report and literature review

QiJi', Minyuan Liu', Hui Zhang', Shaoyan Hu'"

'Hematology and Oncology, Children’s Hospital of Soochow University, Suzhou, China

Avapritinib is effective and safe for preemptive treatment in pediatric acute myeloid leukemia with t(8;21) and KIT mutation after
allogeneic hematopoietic stem cell transplantation

Qingwei Wang', Li Gao', Senlin Zhang', Jun Lu', Bohan Li', Jie Li", Yanhua Yao', Yixin Hu', Peifang Xiao', Shaoyan Hu"

'Hematology and Oncology, Children’s Hospital of Soochow University, No. 92, Suzhou, China

Post-transplant serum ferritin level predicts severe acute graft-versus-host disease in umbilical cord blood transplantation for acute
leukemia

Zhiqi Zhang', Bohan Li', Lu Liu', Xiaohuan Du', Ruolan Xiong', Jie Li', Yanli Miao', Peifang Xiao', Shaoyan Hu"

'Hematology and Oncology, Childrens Hospital of Soochow University, Suzhou, China

A prospective pilot study of graft-versus-host disease prophylaxis with postbiotics in allogeneic hematopoietic stem cell transplanta-
tion

Seug Yun Yoon', Sun Young Jeong', Min-Young Lee', Kyoung Ha Kim', Namsu Lee', Jong-Ho Won"

'Division of Hematology & Medical Oncology, Department of Internal Medicine, Soonchunhyang University Seoul Hospital, Seoul, Republic of Korea

Efficiency of peripheral blood stem cell collection by Optia Spectra machine at hematologic department in Cho Ray Hospital

Thao Nguyen Van', Nhu Cao Thi Bich", Tung Tran Thanh', Cuong Bui Le', Dam Le Phuoc', Tung Nguyen Khac', Ut Nguyen Thi Be', San Le Thi,
Anh Hoang Ngoc', Chau Le Thi Kim', Hanh Vo Thi Hong ', Mai Nguyen Ngoc', Truc Tu Thi Thanh', Thoa Nguyen Thi'

'Hematology, Cho Ray Hospital, Ho Chi Minh, Vietnam

Level of knowledge of Filipino nurses on care of patients undergoing hematopoietic stem cell transplant
Cherry Ann Durante"”’, Raul Jr Durante’

'Graduate School, Emilio Aguinaldo College, Manila, Philippines

*Nursing, University of Perpetual Help - Dr Jose G Tamayo Medical University, Binan, Philippines

“Graduate School, International Graduate School of Leadership, Quezon City, Philippines

The impact of cytomegalovirus reactivation on relapse in acute leukemia patients undergoing allogeneic stem cell transplantation
Hyunkyung Park

Hematology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea

The efficacy of haploid hematopoietic stem cell transplantation in the treatment of children with Diamond-Blackfan anemia
LuLiu', Bohan Li', LinWan', Qi Ji", Shaoyan Hu'"
'Hematology and Oncology, Children’s Hospital of Soochow University, Suzhou, China

Aerosolized pentamidine for pneumocystis jirovecii pneumonia prophylaxis in adult patients undergoing allogeneic hematopoietic
cell transplantation

Ga-Young Song', Mihee Kim', Seo-Yeon Ahn', Jae-Sook Ahn', Deok-Hwan Yang', Je-Jung Lee', Hyeoung-Joon Kim', Sung-Hoon Jung”
‘Department of Hematology-Oncology, Chonnam National University Hwasun Hospital, Hwasun, Republic of Korea
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Inflammation stimulates the stem system in a model of hematopoietic ectopic foci

Dmitriy Karpenko, Aleksei Bigildeev'
'Laboratory of Epigenetic Regulation of Hematopoiesis, National Medical Research Center for Hematology, Moscow, Russian Federation

Administration of human tumor necrosis factor alpha to mice restores formation of ectopic foci of hematopoiesis lost by serial blood
loss and results in the formation of foci of

Aleksei Bigildeev', Dmitriy Karpenko', Roman Mironov’

“Labora[ory of Epigenetic Regulation of Hematopoiesis, National Medical Research Center for Hematology, Moscow, Russian Federation (Russia), Moscow, Russian
Federation

*Faculty of Biology, Department of Immunology, Lomonosov Moscow State University, Moscow, Russian Federation

Nes-GFP+ MSCs preserve functionality after bone marrow transplantation in a wild-type mice immunized vs-GFP
Dmitriy Karpenko', Nikolay Kapranov’, Aleksei Bigildeev'

'Laboratory of Epigenetic Regulation of Hematopoiesis, National Medical Research Center for Hematology, Moscow, Russian Federation
*Laboratory of Imunaphenotyping, National Medical Research Center for Hematology, Moscow, Russian Federation

Thioredoxin-interacting protein regulates megakaryopoiesis and platelet counts

Eunju Shin', Taeho Park'?, Ji-Yoon Noh'*

'Aging Convergence Research Center, Korea Research Institute of Bioscience and Biotechnology, Daejeon, Republic of Korea
“Department of Functional Genomics, Korea University of Science & Technology, Dagjeon, Republic of Korea

Understanding the role of hippo signaling pathway in hematopoiesis using hematopoietic-specific MST1/2 deficiency mice model
Taeho Park™, Inyoung Kim’, So Hee Kim'*, Chuna Kim'?, Wantae Kim’, Ji-Yoon Noh'”

'Aging Convergence Research Center, Korea Research Institute of Bioscience and Biotechnology, Dagjeon, Republic of Korea

’Department of Functional Genomics, Korea University of Science & Technology, Daejeon, Republic of Korea

*Department of Biochemistry, Chungnam National University, Daejeon, Republic of Korea

Early intrathecal dexamethasone effectively alleviate immune effector cell-associated neurotoxicity syndrome
QiJi",YiDong', Yongping Zhang', Xiaochen Wu', Zhenjiang Bai’, Saihu Huang’, Jian Pan’, Shuiyan Wu’, Jun Lu', Shaoyan Hu"
'Hematology & Oncology, Children’s Hospital of Soochow University, Suzhou, China

*Pediiatric Intensive Care Unit, Childrens Hospital of Soochow University, Suzhou, China

*Institute of Pediatric Research, Children’s Hospital of Soochow University, Suzhou, China

Non-viral engineering of off-the-shelf universal CART cells using CRISPR and transposons
Jaitip Tipanee', Marinee Chuah', Thierry Vanden Driessche”
'Department of Gene Therapy & Regenerative Medicine, Vrile Universiteit Brussel, Brussels, Belgium

Buffy coat pooled platelets: A cost-effective alternative to single donor apheresis platelets in hemato-oncology patients in Indian
scenario - A randomized crossover trial

Prateek Srivastava', Hari Krishan Dhawan”’, Ratti Ram Sharma’, Pankaj Malhotra”, Shankar Prinja’, Divjot Singh Lamba’, Rekha Hans’, Suchet
Sachdev’

iT/an5fu5/on Medicine, Medanta Hospital, Lucknow, India, India

“Transfusion Medicine, PG.IM.ER, Chandigarh, India, India

Strategies in blood supply management during the COVID-19 pandemic: Experiences of local blood bank managers
Archie Policarpio™”, Raphael Enrique Tiongco™, Jennifer Santillan'”, Annalyn Navarro'”

'Graduate School, Angeles University Foundation, Angeles City, Philippines, Philippines

“College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines, Philippines

*College of Education, Angeles University Foundation, Angeles City, Philippines, Philippines

Blood supply in Central Luzon, Philippines in the context of the COVID-19 pandemic: A retrospective analysis
Archie Policarpio'”, Raphael Enrique Tiongco™”, Jennifer Santillan'?, Annalyn Navarro'?

'Graduate School, Angeles University Foundation, Angeles City, Philippines, Philippines

“College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines, Philippines

*College of Education, Angeles City, Philippines, Angeles City, Philippines, Philippines
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Motivators and barriers towards voluntary blood donation among Generation Z university students: Experience from a local higher
education institution

Engracia Arceo', Catherine Bacani', Miljun Catacata', Chastene Christopher Flake', Joey Kyle Mallari', Archie Policarpio’, Madonna Sudio',
Julie Ann Mercado", Raphael Enrique Tiongco'

'College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines

Suggestion for optimization of CD3+T cell apheresis for CAR-T therapy: A retrospective analysis of parameters and predictive models
Han Joo Kim', Kyong Suk Ryu', Dae-Hyun Ko™
'Laboratory Medicine, Asan Medical Center, Seoul, Republic of Korea

Serodetection of cytomegalovirus IgG antibody among blood donors: Preliminary findings from a teaching hospital in the Philippines
Raphael Enrique Tiongco', Jharianne Javate', Gwyneth Magday', Erika Paniza', Patrick Pascual’, Myka Santiago', Charis Yandan', Trisha Zapan-
ta', Julie Ann Mercado'

'College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines

Educational outcomes and perceptional change of medical students after visiting blood donation centers

Junseo Lee', Seryeong Kim", Sun Young Jeong’, Seug Yun Yoon’, Namsu Lee’, Jong Ho Won’, Jeong Won Shin®, Soon Hyo Kwon’, Min-
Young Lee”, Kyoung Ha Kirn’

'College of Medicine, Soonchunhyang University, Cheonan, Republic of Korea

“Internal Medicine, Soonchunhyang University Seoul Hospital, Seoul, Republic of Korea

*Laboratory Medicine, Soonchunhyang University Seoul Hospital, Seoul, Republic of Korea

Assessing centrifugal and membrane approaches in plasma exchange for kidney disease management: A comparative study
Sindhu Bhargavi Akula', Divjot Singh Lamba'", Rekha Hans', Ratti Ram Sharma', Jasmine Sethi', Harbir Singh Kohli', Shankar Prinja'
"Transfusion Medicine, Post Graduate institute of Medical education and Research, Chandigarh, India

Inconvinence and loss due to red cell transfusion dependence in patients with blood diseases and cancers: A patient-reported experi-
ence and outcomes study

Eujin Na', Ja Min Byun’, Dong-Yeop Shin’, Youngil Koh?, Inho Kim?, Sung-Soo Yoon’, Hye Yoon Park’, Junshik Hong *

'Undergraduate Program, Seoul National University College of Medicine, Seoul, Republic of Korea

’Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Republic of Korea

*Department of Psychiatry, Seoul National University College of Medicine, Seoul, Republic of Korea

Temporal dynamics of platelet glycoprotein VI and reactive oxygen species: Insights from fresh and stored platelet concentrates
Evana Kamarudin'", Razif Dasiman'’
'Medical Laboratory Technology, Universiti Teknologi MARA (UITM), Puncak Alam, Selangor, Malaysia

How far we should care about education, wealth, and macroeconomic variables to prevent anemia prevalence among pregnant
women?

Ester Marnita Purba"”, Rosinta Hotmaida P Purba’, Ni Made Ratih Kusuma Dewi’, Helen Try Juniasti’

'Civil Engineering, Alumnus Widyamataram University, Yogyakarta, Indonesia

“Economics, Learningup Institute, Yogyakarta, Indonesia

*Economics, Astra Indonesia, Mataram, Indonesia

“Public Health, Cendrawasih University, Papua, Indonesia

V/736A (rs855791) polymorphism in the TMPRSS6 gene is associated with iron deficiency anemia development in females: A me-
ta-analysis

Arch Raphael Manalac”, Francheska Casupanan', Arlene Joy Canasa', Angela Mae Cuartelon', Justine Nicole Sison', Janina Carla Zapata',
Raphael Enrique Tiongco'

'College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines
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A meta-analysis on the association of gestational diabetes mellitus with tissue plasminogen activator

Arch Raphael Manalac'”', Henry Basilio", Glenford Monzon'?, Joyce Gomez'"?, Justine Malonzo'*, Raphael Enrique Tiongco'”, Annalyn Navar-
10"

'Graduate School, Angeles University Foundation, Angeles City, Philippines

“College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines

*Department of Clinical Pathology, Dr. Eutiquio Atanacio Jr. Memorial Hospital, Tarlac City, Philippines

“Laboratory Department, Immaculate Concepcion Polyclinic and Hospital Inc, Tarlac City, Philippines

Association of temperature, rainfall, and humidity with the incidence of pregnancy-related anemia in Central Luzon, Philippines
Miljun Catacata", lvy Cayabyab', Kristin Chernelle Dela Cruz', Mona Lisa Lacson'”, Arch Raphael Manalac', Julie Ann Mercado', Raphael
Enrique Tiongco'

iCo//ege of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines

“Center for Advanced Research and Innovation, Angeles University Foundation, Angeles City, Philippines

Diagnostic reliability of Mentzer index for beta-thalassemia trait: A systematic review and meta-analysis

Jose Felipe Pajarillo'”, Daniel Frederick Mallari', Miljun Catacata®, Jay Andrea Vea Israel’, Raphael Enrique Tiongco'”
'Graduate School, Angeles University Foundation, Angeles City, Philippines

“Section of Molecular Laboratory, Cagayan Valley Medical Center, Tuguegarao City, Philippines

*College of Allied Medical Professions, Angeles University Foundation, Angeles City, Philippines

“College of Allied Health Sciences, Cagayan State University, Tugeugarao City, Philippines

Hydroxyurea for improving leucocytosis with a splenectomized thalassemia patient in a resource limited setting

Jungho Suh
Internal Medicine, Hebron Medical Center and KOICA, Phnom Penh, Cambodia

Classification and prognostic stratification based on genomic features in myeloidysplastic neoplasms, myeloproliferative neoplasms
and their overlapping conditions

Jong-Mi Lee', Ginkyeng Lee”, Byunggyu Bae', Yonggoo Kim', Myungshin Kim'*

'Laboratory Medicine, The Catholic University of Korea, Seoul, Republic of Korea

ZCorporann, PuzzleAl, Seoul, Republic of Korea

Epidemiology and clinical aspects of hematology malignancies in Cote d'ivoire
Boidy Kouakou'"", Alexis D Silue', Ismael Kamara', Anicet Konan', Ruth Dieket', Clotaire D Nanho', Gustave K Koffi
'Oncohematology, Cocody Teaching Hospital, Abidjan, Cote D'ivoire

Al-powered precision: Elevating cell enumeration with innovative applications

Kodchapan Junwong', Gunyarat Wongsa', Thanyaphon Sakhamula', Suthasinee Jitanun’, Krai Dawtak'”, Nungruthai Nilsri"**
'Faculty of Allied Health Sciences, Naresuan University, Phitsanulok, Thailand

“Cellular and Molecular Immunology Research Unit, Naresuan University, Phitsanulok, Thailand

3Facu/ty of Sciences, Naresuan University, Phitsanulok, Thailand

Establishment of hereditary hemolytic anemia registry in Korea

Hyoung Soo Choi'", Hee Won Chueh’, Do Hyeon Lee? Ye Jee Shim”, Hyery Kim’, Hye Lim Jung’, Namhee Kir', Sang Mee Hwang’, Sang
Hyuk Park ®, Ari Ahn'®, Myungshin Kim'®, Young Kyung Lee"", Jin Yeong Han'’, Jung Ok Hah"

'Pediiatrics, Seoul National University College of Medicine, Seoul National University Bundang Hospital, Seongnam, Republic of Korea
*Pediatrics, Inje University Haeundae Paik Hospital, Busan, Republic of Korea

*Clinical Research Support Center, The Korean Pediatric Hematology-Oncology Group (KPHOG), Seoul, Republic of Korea

“Pediatrics, Keimyung University School of Medicine, Keimyung University Dongsan Hospital, Daegu, Republic of Korea

*Pediatrics, Asan Medical Center Children’s Hospital, University of Ulsan College of Medicine, Seoul, Republic of Korea

*Pediatrics, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

"Laboratory Medicine, Dong-A University College of Medicine, Busan, Republic of Korea

*Laboratory Medicine, Seoul National University College of Medicine, Seoul National University Bundang Hospital, Seongnam, Republic of Korea
*Laboratory Medicine, Ulsan University Hospital, Ulsan, Republic of Korea

“Laboratory Medicine, Seoul St. Mary's Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

""Laboratory Medicine, Hallym University Sacred Heart Hospital, Hallym University College of Medicine, Anyang, Republic of Korea

“Laboratory Medicine, Dong-A University College of Mediicine, Busan, Republic of Korea

PPediatrics, Yeungnam University College of Medicine, Daegu, Republic of Korea
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Pro-adrenomedullin and procalcitonin as biomarkers for predicting infections and response to antimicrobial therapy in febrile neutro-
penic children

Jagdish Meena'"", Harshita Makkar', Aditya Gupta', Ashutosh Halder', Rachna Seth'

'Pediatrics, All India Institute of Medical Sciences, New Delhi, Indlia

Elevated IL-6 as a biomarker of immune reconstitution inflammatory syndrome in pediatric leukemia patients with invasive dissemi-
nated candidiasis

Yoon Kyung Cho'”, Ye Ji Kim'”, Hyun Mi Kang'?, Jae Won Yoo', Jae Wook Lee', Nack-Gyun Chung', Dae Chul Jeong', Bin Cho'

'Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

“\laccine Bio Research Institute, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

Unleashing the potential of exosomal MALAT1 IncRNA in liquid biopsy: A promising approach for wilms tumor

Diwakar Sharma™, Apoorv Singh’, Christine Wilson’, Priyanka Swaroop’, Sachin Kumar’, Devendra K. Yadav’, Vishesh Jain’, Sandeep Agarwa-
la”, Surender K. Sharawat’, Mohammad Husain'

'Biotechnology, Virology and Oncology Lab, Department of Biotechnology, Jamia Millia Iskamia, New Delhi, India

*Paediatric Surgery, Department of Paediatric Surgery, All India Institute of Medical Sciences, New Delhj, India

*Medical Oncology, Department of Medical Oncology, All India Institute of Medical Sciences, New Delhi, India

Clinical characteristics and management outcomes of patients with tumors of the hematopoietic and lymphoid tissues at mittaphab
hospital, Vientiane Capital, Lao PDR

Phoutthasin Vongngakesone, Phetsavanh Chanthavilay’

'Department of Internal Medicine, Setthathirath hospital, Vientiane capital, Lao People’s Democratic Republic

Do gender equality on mother bargaining power really matter on the prevalence of anemia among children?
Rosinta Hotmaida P Purba ', Ni Made Ratih Kusuma Dewi’, Ester Marnita Purba’, Helen Try Juniasti’

'Economics, Learningup Institute, Yogyakarta, Indonesia

“Market insighter & data analyst, Astra Indonesia, Mataram, Indonesia

*Civil Engineering, Alumnus Widyamataram University, Yogyakarta, Indonesia

“Public Health, Cendrawasih University, Papua, Indonesia

Ginseng as an antidepressant to improve the quality of life in hematologic malignancies: A systematic review
Najla Disya Salsabila”, Binta Setya Febrina’, Fajar Alfa Saputra®

'Student of Internal Medicine, Universitas Islam Indonesia, Yogyakarta, Indonesia

’Psych/'am‘c, Universitas Islam Indonesia, Yogyakarta, Indonesia

"Medical Education Unit, Universitas Islam Indonesia, Yogyakarta, Indonesia

Long-term outcomes of coronavirus disease 2019 and risk factors for prolonged SARS-Cov-2 infection in lymphoma patients: Multi-
center, retrospective cohort study

Jung Ah Lee', Chang Hyup Kim', Min Han', Joon-Sup Yeom', Jun Yong Choi', Nam Su Ku', Su Jin Jeong', Jung Ho Kim', Jin Seok Kim’, Haer-
im Chung’, Hyunsoo Cho’, Jin Young Ahn', Yu Ri Kim™

i/nfectious Disease, Severance Hospital, Seoul, Republic of Korea

“Hematology, Severance Hospital, Seoul, Republic of Korea

“Hematology, Gangnam Severance Hospital, Seoul, Republic of Korea

Role of wearable technology and Geo-fencing device in management of physiological data and quality of life relation to myelodys-
plastic syndrome patients

Vikas Sharma'*, Madhu Gautam', Sagar Lavania’

‘Applied Sciences, IDC Research Center, Gurugram, India

“Neurology, SN Medical College And Hospital, Agra, India
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Somatic mutations and clonal dynamics in human blood cells

Peter J. Campbell

Wellcome Sanger Institute, UK

All 40 trillion cells in an adult human can trace their lineage through a vast phylogenetic tree to the fertilised egg. Somatic mutations occur
throughout development and adult tissue maintenance, with the individual cellular lineages on that tree acquiring new mutations at rates that
are variable across tissue types. Every cell carries this mutational legacy written into its genome, whether it be a cell that founds a cancer, a cell
that initiates a limb’s development in embryogenesis, a stem cell responsible for tissue maintenance or a gamete that seeds the next genera-
tion. These mutations report the cellular dynamics of different organ systems, the mutagenic processes they are exposed to and the selective
pressures that constrain cancer development. Directly studying somatic mutations in normal cells provides context to the patterns observed
in cancer, enabling us to identify which processes are a general feature of that tissue type versus which are restricted to cancers. It also has the
potential to reveal insights beyond cancer, including the contribution of somatic mutations to phenotypes of ageing, non-malignant disease
processes and cellular dynamics in development and adult tissue maintenance.
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How to win: Competitive strategies in the hematopoietic stem cell niche

Margaret Goodell
Baylor College of Medicine, USA

Clonal Hematopoiesis is the consequence of life-long competition among stem cells in the bone marrow, such that the progeny of “winning”
stem cells become over-represented in the blood. Around 20 genes have been observed to be recurrently mutated among the winners, indi-
cating that certain genetic variants confer a competitive advantage over many years. The mechanisms through which these variant stem cells
triumph are generally poorly understood. Insights into successful strategies may have both prognostic and therapeutic value for CH-associated
diseases including the development of hematologic malignancies.

The Goodell lab has studied the mechanisms through which variations in the function of DNMT3A, the most common driver of CH, promote
winning, establishing the paradigm that enhanced self-renewal offers stem cells a profound advantage over many years. The lab has also stud-
ied the mechanisms of through which cells with PPM1D variants win, finding that a minor improvement in resistance to cell death makes stem
cells victorious, at least in some contexts. Recently, the lab has considered intrinsic mechanisms that promote the advantage of additional vari-
ant genes, including the chromatin remodeler SRCAP. Surprisingly, all genes studied so far differ slightly in their potency, the molecular mech-
anisms that confer fitness, and the conditions under which they are most likely to “win” These mechanisms will be compared and discussed, in
addition to the interplay between aging, clonal hematopoiesis, and leukemia development.
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Lab-on-a-chip in hematology

Chong H. Ahn
University of Cincinnati, USA

In recent years, tiny laboratories on a chip (Lab on a Chip, LOC), which can control or analyze a small volume of biochemical liquid sample or
whole blood, have been newly developed on a polymer or glass chip. The LOC is usually composed of microchannels, microsensor and micro-
reactors, thus it needs a small sample volume of around 1-100 ul and a short reaction time of 1-10 minutes, providing rapid sorting or analysis
of the target molecules or cells in the sample.

Currently, the LOC has opened a new era for on-chip blood manipulation or analysis in a small volume, which includes on-chip blood test,
blood/plasma separation, cell separation or sorting, analysis of circulation tumor cells (CTC) orimmune cells, point-of-care test (POCT)for clinical
diagnostics, and microfluidic flow cytometry.

In specific, the development of LOC as an integrated, automated, high-content hematology screening tool, which can perform sensitive bio-
assays, is very desirable for the targeted anti-thrombotic and coagulation therapies, as well as for the reliable point-of-care clinical diagnostics.
Our lab has developed a couple of on-chip blood/plasma separators which are integrated with a sample-to-answer LOC for the diagnosis of
infectious or chronic diseases. The passive on-chip plasma separators offer a rapid extraction of plasma using capillary forces through the micro-
channels or self-assembled bead columns embedded in a microfluidic platform.

A smart LOC for blood tests, on-chip blood/plasma separator, hematocrit sensor, and smartphone-based LOC for point-of-care test (POCT),
which were developed in our lab, are presented in this talk. In addition, other LOCs or microfluidic devices developed for sorting cells in blood,
separation of circulation tumor cells (CTC) or immune cells, and microfluidic flow cytometry are discussed.

The microfluidic LOC platforms and technologies can provide the innovative methods or tools desired for opening a new realm of hematology
now and in the future.
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Prospective studies for NK/T-cell ymphoma in Asia

Seok Jin Kim

Sungkyunkwan University School of Medicine, Korea

Natural killer (NK)/T-cell lymphoma (NKTL) has been one of the main study topics of the Asian lymphoma study groups because NKTL is rela-
tively more common in East Asian countries than Western countries. This disease entity is a rare but fatal subtype of non-Hodgkin lymphoma.
The treatment outcomes for NKTL were improved by the development of non-anthracycline-based chemotherapy regimens incorporating
etoposide and L-asparaginase. However, a substantial number of patients experience disease relapse or progression, and these patients have
extremely poor survival outcomes. Thus, effective treatment strategies to prevent relapse are required. However, there is no consensus regard-
ing the optimal therapy because there are little data about randomized studies. The novel agents with different mode of action such asimmune
checkpoint inhibitors could be used, but the efficacy of those drugs is still limited. Accordingly, prospective studies have been done to find
more effective drugs and regimens for those patients with NKTL in Asia. This lecture summarizes recently reported prospective studies with
novel agents for the treatment of NKTL.

Keywords: NK/T-cell lymphoma, Chemotherapy, Radiotherapy, Transplantation, Prognosis
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Chronic active EBV disease: Our challenge to elucidate the pathogenesis

Ayako Arai

St. Marianna University School of Medicine, Japan

Chronic active Epstein-Barr virus disease (CAEBV) is a rare intractable disease that accompanies inflammation caused by persistent activation
of EBV-infected T or NK cells and their clonal proliferation. The disease was officially defined as EBV-positive T- or NK-cell neoplasm in the WHO
Classification of Tumours of Haematopoietic and Lymphoid Tissues revised in 2017 (WHO 2017). The disease is classified into two subtypes:
cutaneous CAEBV of which the lesion localizes on skin and systemic CAEBY which present systemic inflammation. Most patients had been
reported from East Asia, but the number of reports from outside Asia has started to increase since the publication of WHO 2017.

To diagnose CAEBY, we must prove the infection of EBVin T or NK cells. Pathological diagnosis is not easy because the disease rarely forms solid
tumors and frequently accompanies bleeding tendency due to thrombocytopenia, angiopathy, or disseminated intravascular coagulation.
However, a method to separate lymphoid fractions from peripheral blood mononuclear cells followed by detecting EBV-DNA in each fraction
enables the identification of EBV-infected cells easier and is now often used in the diagnosis of CAEBV.

Systemic CAEBV progresses to lethal course if not treated properly. It may result in hemophagocytic lymphohistiocytosis or treatment-resistant
lymphoma. The only curative treatment strategy as of today is allogeneic hematopoietic stem cell transplantation (allo-HSCT). The three-year
survival rate of allo-HSCT with non-myeloablative conditioning is approximately 70%. Disease activity of inflammation before the start of condi-
tioning is a poor prognosis factor, and we need to develop a therapeutic drug to control disease activity and ultimately eliminate infected cells
as soon as possible.

Almost all human adults on earth are infected by EBY, but it is not known why and how only certain people develop CAEBV. In recent years, at-
tempts have been made to elucidate the pathogenesis of the disease from the perspective of viral and host factors. In this presentation, | would
like to share with you the current results of our research.
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NK Lymphoma Genomics: From Bench to Bedside

Weili Zhao
Ruijin Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, China

Natural-killer/T cell lymphoma (NKTCL) is the most common subtype of extranodal lymphoma with aggressive clinical behavior, which is prev-
alentin Asians and South Americans. System biology techniques provided novel insights into the pathogenesis, including molecular subtypes
(TSIM, MB and HEA), immune subtypes (immune-inflamed, -deficient and -desert), EBV infection as well as immunometabolism features.
With better understanding of its pathogenesis, clinical outcome of NKTCL patients has been significantly improved by asparaginase-based
regimens and immune checkpoints inhibitors. Future investigations will be emphasized EBV-induced oncogenesis and targeted therapy to
prevent tumorigenesis and cure relapsed/refractory patients.
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Dynamic assessment of risk in multiple myeloma

Meral Beksac
Ankara Liv Hospital, Ttrkiye

Multiple myeloma is a biologically highly heterogeneous disease which is the underlying cause of major differences in clinical presentation
and outcome. For decades multiple prognostic scores including 1SS, R-ISS, R2-ISS, Mayo risk stratification or molecular expression profiling
have identified standard or high risk subgroups. Widely applicable risk stratification tools are more informative if FISH or molecular profiles are
integrated. The incidence or the predictive value the current staging systems are subject to the treatments patients receive. Furthermore cur-
rent prognostication tools are not powerful for identifying high-risk, in particular functional high-risk patients—patients who do not necessar-
ily display baseline high-risk features but typically show a suboptimal response to induction therapy or relapse early after treatment initiation.
Such patients, display a particularly poor survival even in the context of novel therapies. Thus early recognition and management of this sub-
set of patients, consitutes an unmet medical need. Current optimal myeloma treatment strategies requires risk stratification at diagnosis which
will be summarized.
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PET/CT for risk stratification in multiple myeloma

Joon Ho Moon

Kyungpook National University School of Medicine, Korea
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Bone marrow inflammation in multiple myeloma

Tom Cupedo

Erasmus MC Cancer Center, The Netherlands

The non-malignant tumor microenvironment is an integral part of cancer pathobiology. Future development of successful anti-cancer thera-
pies for currently incurable tumors will in part depend on our ability to unravel the biology of the malignant cells in the context of this nour-
ishing environment. Multiple myeloma is a cancer of plasma cells that reside in the bone marrow, interacting with non-hematopoietic stromal
cells and immune cells. Even though novel therapies have significantly increased progression-free survival, myeloma still is an incurable
disease. We used single cell RNA-sequencing to transcriptionally define the stromal and immune microenvironments in the bone marrow of
newly-diagnosed multiple myeloma patients. This led to the identification of inflammatory mesenchymal stromal cells, and their interaction
with activated immune cells, as cornerstones of a tumor-supportive bone marrow environment that persists after successful first-line therapy.
[ will discuss the interplay between inflammatory stromal cells, the bone marrow immune system and multiple myeloma cells, with a focus on
mechanistic understanding of tumor pathobiology and future clinical implications.

93




94

2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

JS02-4

Single-cell analysis in multiple myeloma

Sung-Soo Park

College of Medicine, The Catholic University of Korea, Korea

Both the tumor and tumor microenvironment (TME) are crucial for pathogenesis and chemotherapy resistance in multiple myeloma (MM).
Bortezomib, commonly used for MM treatment, works on both MM and TME cells, but innate and acquired resistance easily develop. By
single-cell RNA sequencing (scRNA-seq), we investigated bone marrow aspirates of 18 treatment-naive MM patients who later received bor-
tezomib-based treatments. Twelve plasma and TME cell types and their subsets were identified. Suboptimal responders (SORs) to bortezomib
exhibited higher copy number alteration burdens than optimal responders (ORs). Forty-four differentially expressed genes for SORs based on
scCRNA-seq data were further analyzed in an independent cohort of 90 treatment- naive MMs, where 24 genes were validated. A combined
model of three clinical variables (older age, low absolute lymphocyte count, and no autologous stem cell transplantation) and 24 genes was
associated with bortezomib responsiveness and poor prognosis. In T cells, cytotoxic memory, proliferating, and dysfunctional subsets were
significantly enriched in SORs. Moreover, we identified three monocyte subsets associated with bortezomib responsiveness and an MM-spe-
cific NK cell trajectory that ended with an MM-specific subset. scRNA-seq predicted the interaction of the GAS6-MERTK, ALCAM-CD6, and
BAG6-NCR gene networks. Of note, tumor cells from ORs and SORs were the most prominent sources of ALCAM on effector T cells and BAG6
on NK cells, respectively. Our results indicate that the complicated compositional and molecular changes of both tumor and immune cells in
the bone marrow (BM) milieu are important in the development and acquisition of resistance to bortezomib-based treatment of MM.
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Pediatric and AYA ALL: Lessons learned from Children’s Oncology Group clinical
trials

Sarah K. Tasian
The Children’s Hospital of Philadelphia, USA

Remarkable improvement in clinical outcomes for children and adolescents/young adults (AYAs) with acute lymphoblastic leukemia (ALL)
has been achieved during the past 50 years with ten-year event-free and overall survival rates now exceeding 90%. These milestones have
been facilitated via recognition of the central nervous system as a ‘sanctuary site’ requiring focused therapy, iterative testing of multi-agent
chemotherapy regimens, advances in risk stratification based upon detailed genetic characterisation and therapeutic response assessment,
intercalation of precision medicine therapies for biologically-relevant ALL subtypes, and improvements in supportive care measures. Collab-
orative clinical trials conducted by international pediatric oncology consortia have tested important hypotheses in their shared overarching
goal of prioritizing development of most promising treatment strategies to increase cure rates and/or decrease toxicities, as well as potentially
de-prioritize dead drugs. This session will highlight recent achievements from the Children’s Oncology Group and describe current therapeutic
approaches for children and AYAs with newly-diagnosed T-ALL, newly-diagnosed B-ALL (including Ph+ and Ph-like), or relapsed B-ALL.
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Multicenter trials investigating childhood acute lymphoblastic leukemia in South
Korea

Hyery Kim

University of Ulsan College of Medicine, Korea

Acute Lymphoblastic Leukemia (ALL) is the most common cancer in children, representing a significant challenge in pediatric oncology world-
wide. Recent advancements in the research and treatment of pediatric ALL have led to a notable increase in survival rates, largely attributed to
innovative treatment protocols and multicenter clinical trials.

In this talk, an overview of the multicenter trials of ALL conducted in South Korea will be introduced, focusing on the evolution of treatment
strategies and highlighting how collaborative efforts across various medical centers have contributed to optimizing protocols for ALL manage-
ment in South Korea.

In Korea, medical expenses are covered through the National Health Insurance, in which over 97% of the population is enrolled. Consequently,
there are limitations on medicine prescriptions and challenges in accessing clinical trials for new medications due to the unique medical envi-
ronment. Therefore, a multicenter clinical study was mainly carried out to develop Korean standard guidelines for pediatric ALL based on the
established protocols from major clinical working groups worldwide.

Since 2005, the pediatric acute lymphoblastic leukemia working group in Korea has undertaken collaborative efforts to find and apply the
most optimal treatment approach on a nationwide level, with the aim of improving treatment outcomes for patients with high-risk, very high-
risk, and relapsed ALL groups. The first multicenter prospective phase Il trial was conducted in Korea from 2005 to 2014 with the objective of
implementing the most efficacious treatment in three unique patient cohorts. Following that, a subsequent multicenter study was conducted
from 2015 to 2018. The study sought to improve the survival rate by implementing additional treatment modifications into the protocol, as
compared to the results of the original phase clinical trial. However, the first and second clinical trials were conducted only in three Korean
hospitals, without the implementation of any protocols for the standard risk group or infant ALL. The third multicenter clinical trial was started
in 2023, encompassing the involvement of five major hospitals in Korea. This study will include almost all cases of childhood ALL that occur in
Korea, including cases classified as standard risk, high risk, very high risk, infant ALL, and relapsed ALL.

In addition to the regimen-based trials, a multicenter pharmacogenetic study was conducted between 2016 and 2019 to identify pharmaco-
genetic indicators specific to Koreans. As a result of the study, an initial dosage recommendation based on the pharmacogenetics of 6MP was
implemented.

The measurement of minimal residual disease (MRD) is crucial in the treatment of childhood ALL. The next-generation sequencing-based MRD
(NGS-MRD) test, implemented in Korea in 2020, has increased sensitivity and is better suited for nationwide multicenter studies. Starting in 2023,
NGS-MRD testing in Korea has been expanded to encompass medical insurance coverage, enabling the implementation of a nationwide NGS-
MRD-based guideline in the forthcoming trial.

The talk will also cover the current difficulties encountered in treating ALL in South Korea, including the handling of relapsed cases and the
incorporation of innovative treatments into current protocols, with a focus on a multidisciplinary approach.
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Dissecting the developmental origins of acute leukemia

Charles G. Mullighan
St. Jude Children’s Research Hospital, USA

Genomic analysis has revolutionized our understanding of the biology of acute lymphoblastic leukemia, defining multiple new subtypes
defined by distinct constellations of driver alterations, concomitant genetic alterations, and transcriptional profiles. Increasingly, these data are
being incorporated into diagnostic, risk classification and treatment approaches. This talk will focus on two relatively neglected areas: acute
leukemias of ambiguous lineage (ALAL), and T-lineage acute lymphoblastic leukemia (T-ALL). These subtypes have lagged behind discoveries
in B-ALL and AML due to the lack of focused effort on cases that are difficult to classify, and/or the lack of genome-scale analysis approaches.
Here we show that ALAL comprises diverse entities that include canonical subtypes of ALL as well as new entities that are often driven by
deregulation of lineage or stage-inappropriate transcription factors in a subset of hematopoietic stem or progenitor cells. We have shown
that with the deployment of large scale, integrated transcriptome and genome sequencing, childhood T-ALL may be classified into at least 15
types, with extensive heterogeneity within existing subtypes. Both these subtypes and subgroups therein have distinct biological, clinical and
prognostic features. We show that there is interaction between genomic driver, cell of origin and concomitant genomic lesion in determining
disease type and fate. These findings have profound implications for not only our understanding of disease ontogeny, but also clinical man-
agement.
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JS03-4

Unveiling precision medicine: RNA and DNA sequencing in targeted therapy for
Korean pediatric leukemia

Myungshin Kim

College of Medicine, The Catholic University of Korea, Korea

Precision application of risk-adapted and targeted therapies in pediatric leukemia necessitates swift and precise identification of the underlying
genetic drivers and molecular subtypes. While chromosome analysis, fluorescence in situ hybridization, and reverse transcription PCR detect
recurrent chromosome abnormalities, numerous genomic drivers remain undetectable through these means. Several novel genetic drivers
have emerged through extensive genome and transcriptome profiling studies. Many of these drivers have already found their way into clinical
practice, supported by robust data validating their diagnostic and prognostic significance.

RNA sequencing is a valuable tool for subtype determination through expression profiling and direct identification of oncogenic drivers, pri-
marily fusion-and copy number changes. The integrated approach of utilizing both expression profiles and gene fusions from RNA sequencing
enhances result confidence, potentially obviating the necessity for confirmation by separate assays. Additionally, mutation and copy number
variations through DNA sequencing offer comprehensive genetic testing in leukemia.

In this talk, we are delving into the cutting-edge realm of precision medicine, utilizing RNA and DNA sequencing techniques to pave the way
for targeted therapy advancements in Korean pediatric leukemia. | hope you explore the transformative potential of personalized treatment
approaches in pediatric oncology.
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The journey of bone marrow transplantation at BachMai General Hospital

Han Viet Trung
Bach Mai Hospital, Vietnam

Hematopoietic stem cell transplant (HSCT) is ofen the only curative option in many hematological malignant and nonmalignant conditions.
HSCT was first described almost 70 years ago, and its use has expanded significantly over the last 30 years. Whereas HSCT has become the
standard of care for many patients in developed countries, the significant economic investment, infrastructure, and health care provider train-
ing that are required to provide such a service have prohibited it from being widely adopted, particularly in developing countries. In VietNam,
the first bone marrow transplant in Vietnam was performed in Blood Transfusion Hematology Hospital 1995, in BachMai General Hospital, we
are learned experience from Japan and Ajou University Hospital, Suwon, Korea to setting up Hematopoietic stem cell transplant unit and was
performed the first case in 2012. Over the past decade, we are performing more than 130 cases at our center, now we are performing 30-50
cases anually with excellent result.
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JS04-2

Current situation of management of Non-Hodgkin lymphoma in the Republic of
Armenia

Yervand Hakobyan

Armenian Hematology Association, Armenia

Background: Non-Hodgkin lymphoma (NHL) is a diverse group of blood cancers originating from lymphocytes, and its incidence and manage-
ment have become a growing concern in the Republic of Armenia. This abstract provides an overview of the current landscape of NHL in Armenia,
encompassing its prevalence, risk factors, diagnostic approaches, and treatment modalities. The Republic of Armenia, with its unique demographic
and environmental factors, presents a distinct NHL profile within the larger context of global cancer epidemiology. The rising incidence of NHL in
Armenia necessitates a comprehensive understanding of contributing factors, including genetic predisposition, infectious agents, and environmen-
tal exposures. The primary aim of this research was to comprehensively investigate the incidence patterns, diagnostics, treatment approaches, and
mortality rates associated with Non-Hodgkin Lymphoma (NHL) in the Republic of Armenia. Methods: This retrospective cohort survey utilized data
collected from multiple reliable sources, including ambulance cards, hospitalization journals, and clinical records sourced from the Registry of Blood
Diseases at the Yeolyan Hematology and Oncology center. The study spanned from January 1, 2017, to December 31, 2022. The research encom-
passed a comprehensive analysis of the following key data points: age at diagnosis, gender, anatomical location, socioeconomic demographics,
treatment protocols, side effects, viral characteristics and survival. Mortality data, including dates of death, were sourced from the United Information
System of Electronic Healthcare in the Republic of Armenia to facilitate an analysis of survival. Results: The average annual incidence of Non-Hodgkin
Lymphoma (NHL) in the Republic of Armenia during the period from 2017 to 2022 was 4.54 cases per 100.000 people. Comparing this data with ear-
lier studies (1998-2004 and 1966-1971) revealed a significant increase in the NHL incidence rate, with a 1.5-fold and 4-fold rise, respectively. A notable
surge was observedin 2019 compared to 2017, with rates of 5.9 cases per 100,000 people versus 3.3 cases per 100,000 people. The age-standardized
risk of NHL was 4.8 among males and 3.9 among females. Incidence rates for both men and women were higher in the age group of 55 years and
older. The analysis revealed that the proportion of Diffuse Large B-Cell Lymphoma (DLBCL) among NHL cases was 30%, with unclassified lymphomas
accounting for 20-25%. Over a twelve-year period, 391 patients were diagnosed with DLBCL. The median age at the time of DLBCL diagnosis was
593 years (ranging from 21 to 82). Of these patients, 43.2% were female, and 68.5% were at stage IV of the disease. Thirty percent (118) of patients did
not survive the study period. Of the 91 patients who received chemotherapy, 55.6% received rituximab-like therapy (R-CHOP or RB). Resistance to
the first line of therapy was observed in 24.2% of patients, leading to their refusal of further treatment. In 23.1% of cases, it was not possible to deter-
mine remission or the cause of death. The study highlighted significant disparities in DLBCL treatment outcomes, particularly impacting patients in
Armenia. These findings provide valuable insights into the changing epidemiological landscape of NHL in Armenia, specifically the notable increase
in incidence rates. The focus on DLBCL survival and treatment underscores the challenges faced by patients and healthcare providers, emphasizing
the need for further research and improved access to effective therapies. Conclusions: The results of this study reveal a concerning upward trend
in Non-Hodgkin Lymphoma (NHL) incidence rates, with a several-fold increase observed during the analyzed period. Notably, risk factors include
the male demographic and individuals aged 55 years and older. These findings underscore the urgency of targeted interventions and screening
programs, particularly for these at-risk populations. One critical aspect highlighted in this research is the high rate of treatment refusal within the ana-
lyzed cohort, affecting 44.4% of all patients. This phenomenon is compounded by the fact that nearly half of these patients did not initiate any treat-
ment. A significant contributor to these treatment refusals is the prevailing stigma surrounding cancer, leading to instances where patients remained
unaware of their diagnosis, with treatment decisions being made by their relatives. Furthermore, financial and social factors played a substantial
role in the high abandonment rates, reflecting the multifaceted challenges faced by patients in Armenia. These findings emphasize the urgent
need for comprehensive healthcare interventions addressing not only medical aspects but also the socio-cultural and financial dimensions of NHL
management. Reducing treatment refusal rates and improving access to care are critical steps in enhancing the overall prognosis and well-being
of NHL patients in Armenia. As this research contributes valuable insights into the evolving landscape of NHL and its challenges in Armenia, it calls
for collaborative efforts among healthcare providers, policymakers, and the broader communities to implement strategies that mitigate treatment
barriers, reduce stigma, and ultimately improve the outcomes and quality of life for NHL patients in the Republic of Armenia.

Keywords: Non-Hodgkin lymphoma, Incidence rates, Causes of death, Rituximab-like therapy (R-CHOP or RB), Armenia
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The evolution of hemophilia treatment in Thailand

Darintr Sosothikul
Chulalongkorn University, Thailand

Hemophilia is an inherited bleeding disorder caused by deficiency of a specific coagulation factor. Efficient hemophilia care requires estab-
lishment and implementation of a well-coordinated plan guided by clearly defined principles and involvement of multiple stakeholders. Ob-
jectives: To gather insights about current diagnostic and treatment practices on hemophilia patients with the objective of understanding the
clinical practices and limitations in Thailand. Findings: Nowadays, only 2166 Thai hemophiliacs have been registered to the national healthcare
system which account for only 60% of expected cases. This underreport and underdiagnosis can be attributed to lack of appropriate facilities
in smaller cities and rural areas. Most hemophilia cases are diagnosed by general practitioners, pediatricians or internists at rural hospitals and
are referred to hemophilia specialists at the Hemophilia Treatment Centers (HTCs). The diagnosis is confirmed by factor assay along with pro-
thrombin time (PT) and activated partial thromboplastin time (aPTT). Genetic testing was noted to be limited and available only at tertiary
care centers. Once the diagnosis is confirmed, a prophylactic factor replacement therapy using clotting factor concentrates (CFCs) is generally
offered, particularly for severe and moderate hemophiliacs with frequent bleeds. Recombinant and plasma-derived standard half-life (SHL) CFCs
have been widely used in the country while the availability of extended half-life (EHL) CFCs is limited. Nevertheless, implementation of adequate
prophylaxis remains a major challenge in Thailand due to a limited budget. A recent clinical study in Thailand using low-dose pharmacokinet-
ics-guided EHL FVIIl prophylaxis has shown benefits and practicability of this personalized regimen. The development of emicizumab over the
past decade as non-factor replacement therapy for patients with hemophilia A (HA) has shown strong potential. Also, budget constraints are still
a major limitation in the implementation of standard-dose emicizumab prophylaxis in real-world practice. Therefore, to be more economically
compatible, the concept of reduced-dose or low-dose emicizumab prophylaxis has been introduced while the overall efficacy remains antici-
pated. Establishing accurate diagnosis and presence of inhibitors were additionally pointed as challenges. The National Hemophilia Foundation
of Thailand, in cooperation with the Thai Hemophilia Patient Club, is actively promoting self-engagement and use of digital technology, ie,
smart watch monitoring to foster improvement of aerobic exercise capacity and muscle strength among Thai hemophiliacs. A study to evalu-
ate the impact of increased physical activities monitored by these modalities during low-dose pharmacokinetics-guided EHL FVIII prophylaxis
in Thai hemophiliacs showed improvements in clinical bleeding outcomes, quality of life and musculoskeletal status. Conclusion: Despite the
challenges pertaining to infrastructure and cost of treatment, Thailand has progressed substantially over the past three decades in providing
the ideal hemophilia care, as evidenced by an evolution in acquiring and sharing knowledge as well as collaborative efforts among multiple
stakeholders.

Keywords: Hemophilia, Thailand, Coagulation factor, Clotting factor concentrates, Hemophilia A, Hemophilia B, Healthcare rationing
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JS05-1

Epidemiology, risk stratification and treatment outcome in acute myeloid treat-
ment: Taiwan experience

Hsin-An Hou

National Taiwan University, Taiwan

Acute myeloid leukemia (AML) is a heterogeneous clonal hematologic disease with great variability in the pathogenesis, clinical features and
treatment outcome. It is the most common acute leukemia in adults with high mortality. In Taiwan, the revised WHO-2022 classification, In-
ternational Consensus Classification and European LeukemiaNet (ELN)-2022 well risk stratify AML patients into distinct groups. The proposed
refinement of ELN-2022 further improves risk stratification among AML patients. The population-based cohort study showed that there is an
increased age-adjusted incidence of AML in past 20 years and the incidence increases with age with a median age at diagnosis of 60 years in
Taiwan. Patients who were older, male, a prior cancer history and a higher Deyo-CCl score had a significantly higher risk of death. In contrast,
patients with a higher socioeconomic status level and receiving treatment in a medical center had a lower risk of mortality than their respective
counterparts. Since 2017 there has been an explosion of newly approved treatment options to tailor personalized treatment for AML. Although
novel agents improve treatment outcome in adverse risk or unfit cohorts, high cost and limited availability of these compounds implement the
barrier in clinical practice in Taiwan.
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Advancement in leukaemia diagnostics: The role of next-generation sequencing
(NGS) in acute myeloid leukaemia in Malaysia

Angeli Ambayya
Ministry of Health, Malaysia

Initially based on morphological evaluation, leukaemia diagnostics now revolunised into integrating multifaceted assays to fulfil the WHO
classification and ELN prognostication systems. Over the last decade, next-generation sequencing (NGS) advancements have provided com-
prehensive insights into leukaemia’s genomic and transcriptomic landscapes. The heterogeneity and complex molecular landscape of acute
myeloid leukaemia (AML) explored using the NGS technology will be discussed in this talk. This study subjected a cohort of acute myeloid
leukaemia-normal karyotype (AML-NK) patients to DNA and deep transcriptome sequencing to explore the underlying cryptic genomic ab-
normalities and their gene expression profiles. The AML-NK patients DNA and transcriptome landscape were assessed at presentation and after
completion of the chemotherapy regimen to assess their MRD profiles. Various customised bioinformatics pipelines and tools were utilised to
elucidate the genetic profiles of AML-NK patients in this cohort. Ultimately, these findings have shed light on novel genomic aberrations and
biomarkers that could be potential targets for prognostication and therapeutics in AML patients. As NGS technology is becoming increasingly
available in Malaysia, the diagnosis, prognostication and treatment selection for AML are expected to significantly improve patient outcomes.
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Determining fitness for treatments in older adults with AML

Byung Sik Cho

College of Medicine, The Catholic University of Korea, Korea

Acute myeloid leukemia (AML) is a disease of the elderly. Older adults with AML, usually defined as aged 60 years and older, have worse survival
outcomes than younger AML patients due to their different biology, with more frequent unfavorable cytogenetics, a decline in performance
status, and acquired comorbidities. Selected cases of older adults with AML can benefit from intensive chemotherapy despite the risk for
increased toxicity from treatment. Combination therapy with hypomethylating agents and venetoclax has become the first recommended
therapy in patients with AML unfit for intensive chemotherapy. Several prognostic models have been developed to identify patients at high
risk of early death, treatment resistance, or poor survival after conventional intensive AML therapy. However, they were limited by low accuracy
and the need for reassessment to reflect changes resulting from continuous improvement in supportive care. Chronological age, performance
status, and comorbidities are employed commonly to determine fitness for intensive treatment. These variables are relatively easy to assess
but are limited in capturing the heterogeneity of older patients with hematologic malignancies. Therefore, additional assessment tools are
needed to better characterize fitness in the context of therapy and to capture the frailty. Among various frailty assessments, multi-parameter
geriatric assessment (GA) offers more comprehensive evaluations, including functional ability, physical health, cognition, psychological health,
nutritional status, and social support. Despite the growing evidence of GA to detect unrecognized vulnerabilities in patients with hematologic
malignancies to predict treatment tolerance and survival, it is limited by lack of standardization and consensus regarding the prognostic value
in older adults with AML. Today, | will discuss the latest advances in assessing the fitness of different treatment intensities using GA for older
adults with AML. Validating fitness criteria would help guide treatment selection, supportive care interventions, fitness-based trials, interpreting
trial outcomes, and facilitating drug labeling.



ICKSH 2024

2024 KOREAN SOCIETY OF HEMATOLOGY
INTERNATIONAL CONFERENCE
& KSH 65t ANNUAL MEETING

SCIENTIFIC SESSION



2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING

106 MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

SS01-1

Elucidating the 3D chromatin landscape of pediatric B-cell acute lymphoblastic
leukemia using Micro-C

Kajsa Paulsson

Lund University, Sweden

Whereas the somatic genomics of childhood B-cell precursor (BCP) acute lymphoblastic leukemia (ALL) has been studied extensively, its
3D chromatin landscape remains poorly explored. Considering that chromatin architecture is directly involved in gene regulation, this is a
hitherto untapped source of novel data for the development of targeted and personalized treatments. Micro-C, a variant of Hi-C, provides
a high-resolution map of chromatin interactions at different levels, from A/B compartments and topologically associated domains (TADs)
down to specific enhancer-promoter interactions that directly affect gene expression. Applying this technique to primary BCP ALL, we found
substantial differences in chromatin interactions between genetic subtypes that explained differences in the expression of well-known leuke-
mia-related genes such as FLT3 and IKZF1. BCP ALL with chromosomal gains, including the high hyperdiploid (51-67 chromosomes) subtype,
had fewer TADs and weaker TAD boundaries, indicating that chromosomal copy number changes can affect chromatin organization, whereas
ETV6:RUNX1-positive leukemias displayed a significantly higher proportion of the genome in the inactive B compartment. With single cell (sc)
whole genome sequencing, scRNA-sequencing, scATAC-sequencing, and cytogenetic techniques, we further elucidate the differential chro-
matin landscape in pediatric BCP ALL and deepen our understanding of gene dysregulation in leukemogenesis.
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Integrated RNA and protein profiling of B-cell acute lymphoblastic leukemia at sin-
gle-cell level

Sungyoung Choi

Hanyang University College of Medicine, Korea

Simultaneous in situ detection of transcript and protein markers at single-cell level is essential for enhancing our comprehension of tumor
heterogeneity and for predicting and monitoring treatment responses. However, the limited accessibility to advanced 3D imaging techniques
has hindered its rapid implementation. In this study, we present a 3D amplified single-cell imaging technique that streamlines fluorescence
signal detection from both individual protein and transcript markers at single-cell level with standard microscopy and off-the-self reagents. We
validated the clinical utility of our technique by identifying BCR/ABL1 fusion transcript positive cells with or without CD19 protein expression, in
patients with B-cell acute lymphoblastic leukemia. This result suggests that our method holds promise in supporting the prediction of respons-
es to current standard CD19-directed therapies, such as blinatumomab or CAR-T cells.
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$S01-3

Leveraging dysregulated signaling networks for therapeutic benefit in myelopro-
liferative neoplasm

StephenT.Oh
Washington University School of Medicine, USA

Myeloid malignancies harbor distinct molecular drivers but share convergence of oncogenic signaling pathways and propagation by ripe
pro-inflammatory niches. To delineate these hallmarks across the spectrum of myeloid disease states, we established the largest comprehen-
sive atlas of myeloproliferative neoplasms (MPN) and secondary acute myeloid leukemia (SAML) through RNA-sequencing and mass cytome-
try (CyTOF) of 370 primary samples encompassing CD34+ hematopoietic stem/progenitor cells and CD14+ monocytes, revealing aberrant of
PI3K/AKT/mTOR signaling and NFkB-mediated hyper-inflammation. As a central mediator of these hyperactive signaling pathways, ribosomal
S6 kinases (RSKs) represent potentially attractive novel therapeutic targets warranting further evaluation.

Using both genetic approaches and a first-in-class oral RSK inhibitor, PMD-026, that is currently being evaluated in phase 1/1b clinical trials
(NCT04115306) in breast cancer, we found that RSK1 (RPSEKAT) inhibition potently induced apoptosis and G2/M arrest in conjunction with
suppression of PI3K/AKT/mTOR and NFkB signaling. Further NFkB cascade profiling following RSK1 perturbation revealed reduced phosphor-
ylation of IKKa/[3 and p65/RELA and prevention of p65/RELA nuclear translocation. In cytokine CyTOF, PMD-026 nearly abrogated all induction
of inflammatory cytokines including TNF, IL-6, IL-8, CCL3, and CCL4 in primary MPN monocytes to levels substantially below basal conditions.

Across in vivo models, PMD-026 ameliorated MPN disease features driven by MPL W515L including leukocytosis, splenomegaly, and bone
marrow fibrosis, while prolonging survival, in conjunction with suppression of inflammatory cytokines including TNF, IL-6 and IL-1b. We then
evaluated PMD-026 across multiple myelofibrosis (MF) and post-MPN sAML patient-derived xenograft (PDX) models encompassing various
driver and multiple high-risk mutations. Treatment in PDX mice decelerated disease progression, extended survival, and reduced splenomeg-

aly.

Taken together, our findings uncover a novel therapeutic avenue for a conserved RSK1 dependency in MPNs. The potent and consistent dis-
ease-ameliorating effects demonstrates promise for repurposing PMD-026 for the treatment of MPNs.
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Molecular mechanism of primary TKI resistance in CML

Jerald Radich
Fred Hutchinson Cancer Center, USA

The advent of TKls has radically changed the treatment of CML, with most patients treated in chronic phase enjoying a near normal lifespan.
Early molecular response to TKI therapy is a very good predictor of long-term response, and thus, those patients with a poor early response are
a population that might benefit from more frequent monitoring or changes in therapy, as they are more likely to have a suboptimal response
and have a higher potential to evolution to advanced phase disease. Several lines of evidence suggest that 1) early response may be mediated
by the immune system, and 2) molecular features of resistance overlap with those of progression. This talk will discuss these lines of evidence
and offer some ideas for further study and treatments.
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Targeting leukemic stem cells in CML

Mhairi Copland
University of Glasgow, UK

Chronic myeloid leukemia (CML) is a clonal myeloproliferative disorder, derived from a hematopoietic stem cell (HSC), which acquires the
BCR:ABL1 fusion oncogene. Despite the success of tyrosine kinase inhibitors (TKIs) in treating CML, resulting in the majority of patients obtain-
ing a major molecular response (MMR) on sustained therapy, there is strong evidence that these drugs are ineffective against the CML stem
cell (LSQ), leading to molecular disease persistence and recurrence, both on TKI therapy and after TKI cessation. TKI discontinuation studies, e.g.
STIM, TWISTER and EUROSKI, demonstrate that less than 50% of optimally responding patients can safely stop their TKI without evidence of
molecular recurrence.

Recent single-cell next generation sequencing studies have enabled elucidation of CML biology and cell interactions at an unprecedented level
of detail; and have demonstrated that CML stem cells utilize multiple cell-intrinsic pathways, together with microenvironmental and immune
cell interactions to evade current therapies. These studies highlight the heterogeneity of LSC in CML, and the differences in key pathways
between normal HSC and LSC, including self-renewal, metabolism and autophagy, apoptosis, and interactions with the stem cell niche and
immune system. Further specific clinically relevant targets, eg. PPARY, p53, -MYC, BCL-2 and EZH2, have been identified on CML stem cells and
therapeutic exploitation of these is likely to lead to improved therapies for patients with both chronic and blast phase CML in the future.

Overall, the long term goal is improved elimination of CML LSCs in both chronic and blast phase, leading to reduced resistance in blast phase
and increased numbers of optimally responding chronic phase patients capable of permanently discontinuing TKI therapy — a further step on
the pathway to cure for all CML patients.
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The role of NGS to detect TKI resistance

Saeam Shin

Yonsei University College of Medicine, Korea

Chronic myeloid leukemia (CML) treatment outcome has significantly improved since the introduction of imatinib, a tyrosine kinase inhibitor
(TKI). Imatinib showed good therapeutic response in most CML patients. Still, many patients in the accelerated and blast phases and some in the
chronic phase do not respond to imatinib or show progression after response. Studies in CML and Ph-positive acute lymphoblastic leukemia pa-
tients resistant to imatinib reported that the change of a single amino acid by a mutation in the kinase domain site of the BCR:ABL1 fusion gene
hinders the binding of imatinib and is the cause of the TKI resistance. Until now, the most widely used method to identify BCR:ABL1 mutations
is direct sequencing. However, the limit of detection of the direct sequencing in the test method is 15~20%, which can be detected in the case
with a high level of clonal mutations. Direct sequencing cannot detect low-level mutations or quantify the level of mutations. In addition, there
is a limitation in distinguishing between compound mutations that cause multidrug resistance. Next-generation sequencing (NGS), which has
recently been actively used in diagnostic areas, millions of sequence reads can be analyzed simultaneously, resulting in excellent sensitivity for
detecting even low-level mutations. NGS can quantify the level of mutations so that the dynamics of resistance mutations during treatment
can be tracked. In addition, NGS amplifies a single DNA molecule to obtain multiple sequence leads, making it easier to distinguish between
compound and polyclonal mutation and possibly to reconstruct the tumor’s clonal architecture. In this presentation, | would like to talk about
the role of NGS in detecting TKl resistance mutations in CML patients.
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Approaches to treat people with hemophilia: What's new and what’s not?

Leonard A.Valentino
Rush University, USA

Hemophilia is due to the deficiency of thrombin generation[1] which leads to bleeding, oftentimes spontaneously and frequently into the joints
and muscles causing pain, deformity and decreases in health-related quality of life[2, 3]. Preventation of bleeding by restoring the endogenous
thrombin potential is the goal of modern hemophilia therapy[4]. This can be accomplished with replacement of the deficient coagulation
factor VIl or IX administered as prophylaxis to prevent bleeding(5, 6] or with the use of newer agents which restore thrombin generation but do
not replace the deficient FVIIl or IX[7]. Irrespective of the modality chosen to prevent bleeding, assessment of thrombin generation is useful to
guide therapy and optimize outcomes[8]. This presentation will review the approaches available to treat people with hemophilia and provide a
perspective on the benefits and risks of newer agents that have or soon will be available in Korea.

1.Verhagen, MJA, et al, In patients with hemophilia, a decreased thrombin generation profile is associated with a severe bleeding phenotype.
Res Pract Thromb Haemost, 2023. 7(2): p. 100062.

2.Rodriguez-Merchan, EC. and LA. Valentino, Orthopedic disorders of the knee in hemophilia: A current concept review. World J Orthop, 2016.
7(6): p. 370-5.

3.Hoots, WK, et al, Pathogenesis of haemophilic synovies: clinical aspects. Haemophilia, 2007. 13 Suppl 3: p.4-9.

4. Salvagno, GL. and E. Berntorp, Thrombin generation testing for monitoring hemophilia treatment: a clinical perspective. Semin Thromb
Hemost, 2010. 36(7): p. 780-90.

5.Manco-Johnson, MJ, et al,, Prophylaxis versus episodic treatment to prevent joint disease in boys with severe hemophilia. N Engl J Med, 2007.
357(6): p. 535-44.

6.Valentino, LA. and K. Khair, Prophylaxis for hemophilia A without inhibitors: treatment options and considerations. Expert Rev Hematol, 2020:
p.1-13.

7.Young, G, Nonfactor Therapies for Hemophilia. Hemasphere, 2023.7(6): p.€911.

8. Sidonio, RF, Jr, et al, Thrombin generation and implications for hemophilia therapies: A narrative review. Res Pract Thromb Haemost, 2023.
7(1):p. 100018.
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Prospects and challenges of gene therapy for hemophilia

Alok Srivastava
Christian Medical College, India

Hemophilia has been a good model for gene therapy given its easily identifiable monogenic pathology and remarkable improvement of
bleeding profile even with modest elevation of circulating levels of clotting factor VIl or IX. Efforts initiated over two decades ago culminated
in approval of two adeno associated virus (AAV) 5 vector-based liver directed gene therapy for hemophilia A and B in 2022. Several other AAV
based gene therapy products targeting the hepatocyte are in advanced clinical trials. Within these successes their remain several challenges.
Variable tropism of the different AAV vectors require high vector genome doses to achieve adequate gene transfer which often lead toimmune
responses causing transaminitis in a significant proportion of these patients associated with reduction or loss of expression of the transgene
factor VIl / IX. This phenomenon is being managed through immunosuppression with different drugs with variable success. Two other chal-
lenges affect the utility of this approach. The first of these is the high prevalence of anti-AAV antibodies in the population ranging from 30-90%
for the different AAV serotypes in different countries. There appears to be particularly high prevalence in countries with emerging economies.
The other challenge is the current norm of offering this therapy only after the liver has reached near adult size by 12 years of age or older ne-
cessitating other effective modalities of treatment till then. This again becomes a major issue in countries with lack of access to good universal
prophylaxis with hemostasis products.

Considering these limitations of the AAV vector-based approach to gene therapy for hemophilia, other strategies are also being explored. One
of those is through lentiviral vectors — both in-vivo as well as ex-vivo gene transfers. The former has encouraging pre-clinical data from the IRCCS
Ospedale San Raffaele in Milan, Italy but has not reached clinical trials yet. There are two ongoing clinical trials with the latter approach for he-
mophilia A. Both these products target the hematopoietic stem cells but with different end cells for expression. The clinical trial at the Medical
College of Wisconsin, USA, targets the megakaryocytes with factor Vil expression being in platelets in people with hemophilia A with inhibitors.
The first participant was treated more than a year ago and the clinical response is encouraging though being platelet targeted, FVIll levels can-
not be measured in plasma. The second clinical trial with this approach is at the Christian Medical College, Vellore, India in collaboration with
the Emory University, Atlanta, USA where expression is controlled by a CD68 promoter in an engineered transgene to allow efficient expression
and secretion of F8. Clinically significant levels of circulating F8 have been documented in these patients. No major safety signals have emerged
from either of these clinical trials. However, this ex-vivo approach requires harvesting of hematopoietic stem cells with ex-vivo manipulation for
gene transfer and then an autologous stem cell transplantation. Though much more invasive, this has the advantage of allowing treatment of
even very young children without any immunological barriers. Further studies are needed to evaluate their safety and efficacy.

It should be noted that the last decade as seen tremendous advances in treatment product options for hemophilia with many new advanced
extended half-life factor concentrates as well novel non-factor hemostasis products which have enhanced protection from bleeding and sig-
nificantly reduced treatment burden. Gene therapy will need to compete with these options. Regardless, these are exciting times for treatment
of hemophilia with increasing options of products to choose from.
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Exploring personalized tailored hemophilia treatment: Tailoring treatment to indi-
vidual needs

Jeong A Park

Inha University College of Medicine, Korea

Hemophilia management has traditionally focused on preventing and controlling bleeding episodes through standardized prophylaxis and
acute care approaches. Recent years have seen a paradigm shift towards personalized medicine, leveraging advancements in genetic testing,
pharmacogenomics, and pharmacokinetics to tailor treatment to individual patient needs. With the rapid advancement of medical technolo-
gies, the landscape of hemophilia treatment has been dramatically and significantly broadening the array of therapeutic options available to pa-
tients. This evolution has paved the way for implementing personalized medicine strategies, which now extend beyond traditional treatments
to include extended half-life (EHL) factor VIl and factor IX concentrates, factor VIIl-mimicking monoclonal antibodies, agents that rebalance
coagulation, and the promising horizon of gene therapy. These innovations not only offer more flexible treatment schedules but also aim to en-
hance overall patient well-being by maintaining increased trough levels and reducing the frequency of bleeding episodes. However, it remains
uncertain which patients will derive the greatest benefit from these new treatment options, as long-term data are still limited. Additionally,
it is still unclear how to effectively combine genetic data, pharmacogenetic insights, and pharmacokinetic profiles to optimize personalized
prophylaxis in hemophilia treatment. This review explores the integration of these advanced diagnostic and therapeutic options within the
framework of personalized medicine, highlighting their potential to tailor treatment plans to the individual characteristics and needs. By review-
ing the latest research and clinical trial outcomes, we will assess the impact of these advancements on patient care, discuss the challenges and
considerations in their application, and envisage the future directions of hemophilia management.
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CD7 CAR-T therapy for treating hematological malignancies

Peihua Lu
Lu Daopei Hospital, China

In this representation, we will focus on CD7 CAR-T (NS7CAR-T)for treating refractory and relapsed (R/R) T-ALL/LBL (phase I/Il clinical trials) and AML (phase |
clinical trial).

We have developed a novel fratricide-resistant approach to derive ‘naturally selected"anti-CD7 CAR (NS7CAR)-T cells using lentiviral transduction of peripheral
T-cells that could overcome CD7-directed fratricide without additional genetic modifications. NS7CAR-T cells remain CD7-positive but the number of available
surface CD7 antigens is minimized via CAR-mediated CD7 epitope masking or by intracellular sequestration of the CD7 protein, thus precluding major fratricide.

CD7 CART for treating R/RT-ALL/LBL

While the use of chimeric antigen receptor T (CAR-T) therapy in treating T-cell malignancies is still in the early-stage of clinical trials, it exhibits substantial
potential and possibly offering long-term remission for patients with refractory/relapsed (R/R) T-cell malignancies, who generally have very limited effective
treatment options.

A phase /Il clinical trial was conducted and enrolled pediatric and adult patients with R/R T-cell acute lymphoblastic leukemia and lymphoblastic lymphoma
(T-ALL/LBL). (NCT04572308 & NCT04916860). Patients received one single dose of naturally selected anti-CD7 CAR (NS7CAR) T cells at three levels: a low
dose (5x10°/kg), a medium dose (1 to 1.5x10%kg), and a high dose (2x10%kg). Sixty patients received NS7CAR-T cell infusion. Post therapy, 94.4% of patients
achieved deep CRwithin their bone marrow. Among the 32 patients presenting with extramedullary disease (EMD), 78% showed response, with 56%in CRand
22%in partial response. The median follow-up time was 368.5 days (range: 23-833). The 2-year OS and PFS were 63.5% (95%Cl 47.7-794) and 53.7% (95%C, 38.9-
68.6), respectively with no significant discrepancies between pediatric and adult patients or across the varied dosage range. For the 47 CR patients, the PFS was
significantly higher among the 37 patients who proceeded with consolidation allo-HSCT than the 10 patients who did not with 1-year PFS 67.2% (95%C! 51.9-
824) vs.15.0% (95%CI 0-40.2), p<0.0001. Of the 10 CR patients without consolidation transplants, 8 relapsed within 150 days, while 2 sustained their CR on day
128,and day 180, respectively. Cytokine release syndrome occurred in 91.7% of patients (grade 1/2 in 80.0%, grade 3/4 in 11.7%) and 5% of patients had neu-
rotoxicity. NS7CAR-T therapy is effective in treating R/R T-ALL/LBL patients with promising long-term outcomes while maintaining a manageable safety profile.

CD7 CAR-T for treating R/R AML

R/R acute myeloid leukemia (AML) is associated with a relatively poor prognosis. Approximately 30% of AML patients express CD7 on their leukemic blasts and
malignant progenitor cells. Ina phase | clinical study (https//clinicaltrials.gov NCT04938115), we investigated the safety and efficacy of CAR-T therapy for treat-
ing CD7-positive AML patients. Between June 2021 and January 2023, we enrolled 12 patients with CD7-positive r/r AML and 10 patients were administered
NS7CAR-T cell infusions, with 4 receiving dose level 1 (5x10°/kg) and 6 receiving dose level 2 (1x10°/kg). Before enroliment, patients had undergone a median
of 8 (range: 3-17) prior lines of therapy. Seven patients had a history of transplant. At four weeks post NS7CAR-T cell infusion, 7/10 (70%) patients achieved
complete remission (CR) in BM, and 6 of them attained minimal residual disease (MRD)-negative CR. Three patients showed no remission (NR), including T with
EMD who had partial remission (PR) based on PET-CT evaluation on Day 35. The median observation time was 178 days (28-776 days). Among the 7 patients
who achieved CR, 3 who relapsed from prior transplants underwent consolidative 2 allo-HSCT about 2 months after CD7 CAR T-cell infusion. One patient
remained leukemia-free survival on day 401, while 2 patients died on day 241 and day 776, respectively from transplant-related mortality. Among the other 4
patients without consolidative allo-HSCT, 3 relapsed on day 47, day 83, and day 89, respectively, and 1 patient died from lung infection. All the NR and relapsed
patients were found CD7 loss. Post-infusion, the majority of patients (80%) experienced mild cytokine release syndrome (CRS), with 7 displaying grade | and
1 having grade Il CRS, while 2 patients (20%) experienced grade lIl CRS. None of the patients had neurotoxicity. Our study highlights the NS7CAR-T therapy as
a promising approach for achieving a favorable initial CR in CD7-positive AML patients, even in those who have undergone extensive prior treatments and
experienced relapse post-transplant. The safety profile of NS7CAR-T therapy was manageable.
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Development of a novel anti-CD19 CAR-T cells in B cell ymphoma

Dok Hyun Yoon

University of Ulsan College of Medicine, Korea

CART-cell therapy, an innovative cellular immunotherapy, signifies the intersection of genetic engineering, immunology, and cell biology. This
approach has transformed the management of B-cell malignancies, achieving unprecedented response rates. Notably, four CD19 CAR T-cell
therapies—tisagenlecleucel, axicabtagene ciloleucel, brexucabtagene autoleucel, and lisocabtagene maraleucel—have secured approval
in the United States and the European Union, with tisagenlecleucel standing as the exclusive agent reimbursed in Korea. Despite its success,
a subset of patients remain refractory or experiences relapse following CAR T-cell therapy, attributed to challenges such as antigen escape
or tumor-mediated mechanisms impeding the local immune cell activity of CAR-T cells. Furthermore, the logistical intricacies and elevated
costs associated with CAR T-cell therapy present additional hurdles. To surmount these limitations, novel CAR T-cell approaches are under
exploration in Korea, encompassing gene silencing to downregulate checkpoint inhibitory molecules, a pioneering novel non-FMC63-based
humanized CD19 scFv, bispecific CAR T-cell therapy, and groundbreaking transmembrane domains. This presentation will delve into these
advancements and assess their potential impact.
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CAR-T cells for treatment of T cell malignancies

Paul M. Maciocia
Cancer Research UK, UK

The introduction of CAR-T cell therapy has revolutionised the care of patients with relapsed and refractory B cell malignancies. Due to a lack of
tumour-specific molecules, pan-B cell antigens are targeted. However, application of CAR-T to T cell malignancies is more challenging. Targeting
a pan-T cell antigen such as CD4, CD5 or CD7 could lead to two main problems: loss of essential normal T cells and self-kill fratricide’ of CAR-T.
While B cell aplasia is well tolerated, T cell aplasia is highly immunosuppressive. Further, complex manufacturing strategies to prevent CAR-T
fratricide by preventing target expression may be required. Some tumour-selective approaches have also been proposed (eg TRBC1, CD30 for
T cell lymphoma; CD1a, CCRI for T acute lymphoblastic leukaemia). Multiple approaches are now being tested in clinic, with highly promising
datain T-ALL using anti-CD7 CAR-T. In this talk | will review progress in this new avenue for cellular therapies
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Navigating cancer complexities via single-cell omics and Al

Manoj Bhasin
Emory University, USA

Single-cell and spatial profiling assists in unraveling the leukemia heterogeneity to better understand disease progression, outcomes, and novel
targets. In this presentation, | will delve into our efforts to comprehensively map the heterogeneity of hematological cancers in both adult and
pediatric populations using single-cell profiling. Our goal is to elucidate the intricate interplay between tumor characteristics and the tumor
microenvironment, shedding light on their associations with adverse clinical outcomes. | will also discuss the development of a new pediatric
single-cell atlas for exploring single-cell data related to pediatric cancers followed by the identification of a novel target for identifying and
treating aggressive pediatric AML.
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Targeting the developmental heterogeneity of human acute myeloid leukemia

Shanshan Pei
Zhejiang University, China

Single-cell multi-omic studies have clearly revealed the complex developmental heterogeneity of human acute myeloid leukemia (AML), pos-
ing immediate challenges to the development of molecular and cellular targeted therapies. Our understanding of the origin of developmental
heterogeneity as well as the invention of targeting strategies however are significantly lacking. Our group at Zhejiang University along with Dr.
Craig Jordan's group at University of Colorado have been focusing on the biological basis and therapeutic targeting of AML heterogeneity in
recent years. Through analyzing AML patients treated with small molecule BCL-2 inhibitor venetoclax, we surprisingly uncovered a previously
unrecognized form of pathogenesis characterized by monocytic disease progression. We demonstrate that this form of disease arises from a
fundamentally different type of leukemia stem cell (LSC), which we designate as monocytic LSC (m-LSC), that is developmentally and clinically
distinct from the more well- described primitive LSC (p-LSC). The m-LSCis distinguished by a unique immunophenotype, distinct transcription-
al state, reliance on purine metabolism, and selective sensitivity to cladribine. Critically, in some instances, m-LSC and p-LSC subtypes can co-re-
side in the same patient with AML and simultaneously contribute to intra-patient heterogeneity, while in other cases, they exist independently
in different patients, producing inter-patient heterogeneity. Simultaneous use of p-LSC targeting venetoclax combined with m-LSC targeting
cladribine can eradicate disease subpopulations at different developmental stages, resulting in a deeper cure of disease. Thus, our findings
demonstrate that the heterogeneity of human AML is rooted at the stem cell level and has direct clinical significance. We postulate that the
development of the next generation of precision medicine for AML requires careful dissection of human AML heterogeneity at the LSC level
and discovery of combinatory therapies tailored to eradicate varying LSC subtypes.
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Mutational profile in Korean AML patients

Jae-Sook Ahn

Chonnam National University Medical School, Korea

Acute myeloid leukemia remains challenging hematologic malignancy due to its molecular heterogeneity. Understanding the unique muta-
tional pattern within different patient populations is crucial for developing personalized treatment strategies. To gain this insight, we conducted
retrospectively multicenter studies specifically targeting AML patients. Though these efforts, we unveiled the mutational profile prevalent this
cohort.

Today, in this talk, my focus will be on the Korean dataset obtained from a recent multicenter, prospective study (KCT0004825). This study not
only explores the intricate mutational patterns but also seeks to prospectively analyze and comprehend their dynamic impact on treatment
responses and patient outcomes within the Korean AML population. By focusing on this dataset, | aim to emphasize the significant implications
of these mutational profiles on crafting more precise and effective therapeutic approaches tailored to this specific demographic.
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Germinal center in the genesis of lymphomas

Laura Pasqualucci
Columbia University, USA
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Genomics of follicular lymphoma: Clinical implications?

Robert Kridel
University Health Network, Canada

Follicular lymphoma (FL) is the most common indolent non-Hodgkin lymphoma. It is generally characterized by a slowly progressive course
with a continual remitting and relapsing disease cycle, typically persisting as a largely incurable malignancy.

The underlying molecular diversity of FL has not been as clearly conceptualized as in diffuse large B-cell ymphoma where cell-of-origin and ge-
netic subtypes are becoming increasingly established for clinical decision-making. Recent studies have sought to understand the inter-patient
heterogeneity in FL and the variability of responses to chemotherapy and targeted therapies. | will review novel insights into molecular clusters
of FL that potentially identify patients with diverging clinical trajectories.

The targeting of the histone methyltransferase EZH2 is of interest as EZH2 gain-of-function mutations are observed in approximately 20% of
patients. Consequently, inhibiting EZH2 has demonstrated efficacy, particularly in cases where these mutations are present. An underappreci-
ated aspect is that EZH2 mutations are also associated with preferential response to chemotherapy. | will discuss recent studies that propose
potential benefits in tailoring chemotherapy selection based on EZH2 mutation status.

While most FL patients have favourable outcomes, around 20% experience early progression or transformation, increasing the risk of lympho-
ma-related mortality. Understanding the molecular basis of early disease progression and histological transformation is crucial for predicting
patient outcomes. This knowledge might lead to tailored therapeutic approaches based on risk assessment and specific pathobiological factors.
Therefore, | will also focus on our current understanding of tumour evolution in FL and its association with disease progression and transforma-
tion.
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Distinct and overlapping features of nodal peripheral T-cell ymphomas exhibiting
a follicular helper T-cell phenotype: A multicenter study emphasizing the clinico-
pathological significance of follicular helper T-cell marker expression

Jin Ho Paik’, Jiwon Koh?, Bogyeong Han?, Sehui Kim?’, Ki Rim Lee', Sejoon Lee4, Jeong-Ok Lee”, Tae Min Kim®, Wook Youn Kim”*, Yoon Kyung Jeon®
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Nodal peripheral T-cell ymphoma (PTCL) is a heterogeneous category including angioimmunoblastic T-cell lymphoma (AITL), PTCL of follicular
helper T-cell (Tfh) phenotype (PTCL-Tfh), and PTCL, not otherwise specified (PTCL-NOS). We explored Tfh marker profiles in nodal PTCL. Nodal
PTCLs (n = 129) were reclassified into AITL (58%; 75/129), PTCL-Tth (269%; 34/129), and PTCL-NOS (16%; 20/129). Histologically, clear cell clusters,
high endothelial venules, follicular dendritic cell proliferation, EBV+ cells, and Hodgkin-Reed-Sternberg (HRS)-like cells were more common in
AITL than PTCL-Tth (HRS-like cells, P =.005; otherwise, P < 001) and PTCL-NOS (HRS-like cells, P =.028; otherwise, P < .001). PTCL-NOS had a high-
er Ki-67 index than AITL (P = .001) and PTCL-Tth (P = .002). Clinically, AITL had frequent B symptoms (versus PTCL-Tth, P = .010), while PTCL-NOS
exhibited low stage (versus AITL + PTCL-Tfh, P = .036). Positive Tfh markers were greater in AITL (3.5 + 1.1) than PTCL-Tfh (2.9 + 0.9; P = .006) and
PTCL-NOS (0.5 + 0.5; P < .001). Tfh markers showed close correlations among them and AlTL-defining histology. By clustering analysis, AITL and
PTCL-NOS were relatively exclusively clustered, while PTCL-Tfh overlapped with them. Survival was not different among the PTCL entities. By
Cox regression, sex and ECOG performance status (PS) independently predicted shorter progression-free survival in the whole cohort (male, P
=.001,HR=25;PS >2,P=010,HR=1.9) and in Tth-lymphomas'(ie, AITL + PTCL-Tfh) (male, P =001, HR = 2.6; PS > 2, P = 016, HR = 2.1), while
only PS predicted shorter overall survival (OS) in the whole cohort (P =.012, HR = 2.7) and in‘Tfh-lymphomas'(P = .001; HR = 3.2). ICOS predicted
favorable OS in Tfh-lymphomas'(log-rank; P = .016). Despite the overlapping features, nodal PTCL entities could be characterized by Tfh markers
revealing clinicopathologic implications.

Keywords: Angioimmunoblastic T-cell ymphoma; Follicular helper T-cell; Peripheral T-cell lymphoma of follicular helper T-cell phenotype; Pe-
ripheral T-cell lymphoma, Not otherwise specified.

Funding: This study was supported by the Basic Science Research Program through the National Research Foundation (NRF) funded by the
Ministry of Science and ICT (MSIT) (NRF-2019R1F1A1061920 and 2022R1F1A1074801 to JH.P), the Basic Science Research Program through the
NRF funded by the Ministry of Education, Science and Technology (NRF-2016R1D1A1B01015964 to YKJ.), the Basic Research Program through
the NRF funded by the MSIT (NRF-2020R1A4A1017515 to YKJ), and Development Fund from Seoul National University funded by HUNKIM
FAMILY CHARITABLE FOUNDATION (grant no. 800-20190386 to JH.P.and grant no. 800-20190383 to YK.J).
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Molecular alterations and clinical implications in MDS

Yasushi Miyazaki

Nagasaki University, Japan

Myelodysplastic syndromes (MDS) is a group of clonal diseases which show ineffective hematopoiesis, dysplasia of hematopoietic cells, and
tendency of leukemia transformation. Genome alterations accumulated in hematopoietic stem cells (HSC) / progenitor cells play important
roles for the development of MDS. Several extrinsic factors are clearly shown as risk of MDS through epidemiological studies: benzene, chemo-
therapeutic agents, and Atomic bomb radiation. MDS caused by chemotherapeutic agents, called therapy-related MDS, seems to have differ-
ent clinical and pathological features than de novo MDS in which aging is a major factor for its development. We analyzed MDS among A-bomb
survivors to understand its clinical and etiological features, and found that it showed different clinical features, cytogenetic abnormalities, and
genome alterations from those of de novo and therapy-related MDS. It is suggested that MDS among survivors has developed through unique
steps of genome alterations.

Genetic alterations in MDS are important markers for the prediction of treatment response, and survival of patients. Recently, Molecular Inter-
national Prognostic Scoring System (IPSS-M) was published, demonstrating the prognostic importance of genome alterations. We examined
genome alterations before and after azacitidine treatment for higher-risk MDS, and found that the change in clone size can be a new marker
for the prognosis of these patients.

Genome alterations are important information for etiology, clinical course, and treatment response and prognosis for MDS.
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Recent advances and future therapeutic strategies in MDS

Guillermo Garcia-Manero
The University of Texas MD Anderson Cancer Center, USA
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Current diagnostic challenges in MDS

In-Suk Kim
Pusan National University School of Medicine, Korea

Myelodysplastic Syndromes (MDS) encompass a heterogeneous group of clonal hematopoietic disorders characterized by ineffective hema-
topoiesis, cytopenias, and an increased risk of progression to acute myeloid leukemia (AML). Over the years, advancements in molecular and
cytogenetic technologies have significantly improved our understanding of MDS, yet several diagnostic challenges persist, posing hurdles to
accurate and timely identification of these disorders.

This review synthesizes the current state of diagnostic challenges in MDS, focusing on key aspects that complicate the diagnostic process. Firstly,
the inherent heterogeneity of MDS, both in terms of clinical presentation and underlying molecular abnormalities, complicates the establish-
ment of clear diagnostic criteria. The evolving landscape of genetic and epigenetic markers associated with MDS further adds complexity,
requiring continuous updates to diagnostic guidelines.

Secondly, the overlap of clinical features between MDS and other hematologic disorders, such as aplastic anemia and other myeloproliferative
neoplasms, often leads to misdiagnosis and delays in appropriate management. The lack of specific biomarkers for MDS exacerbates this issue,
necessitating a multidisciplinary approach that integrates clinical, morphological, and molecular information.

Furthermore, the identification of low-risk MDS cases, which may exhibit indolent disease courses, remains challenging. Distinguishing these
cases from other causes of cytopenias or reactive conditions is crucial for guiding therapeutic decisions and avoiding unnecessary interventions.

In addition to diagnostic challenges, the review addresses the complexities associated with risk stratification, as current prognostic scoring
systems may not fully capture the dynamic nature of MDS progression. The need for refined prognostic tools that incorporate molecular and
functional parameters is underscored.

Finally, the advent of novel therapeutic agents demands a reevaluation of diagnostic criteria to ensure their applicability in the era of precision
medicine. The review concludes by highlighting emerging technologies and approaches, such as liquid biopsy and single-cell sequencing,
which hold promise in overcoming current diagnostic challenges and improving the accuracy of MDS diagnosis.

In summary, this comprehensive analysis sheds light on the multifaceted diagnostic challenges faced in the field of MDS, emphasizing the
importance of ongoing research and collaborative efforts to refine diagnostic criteria, enhance risk stratification, and pave the way for more
personalized therapeutic interventions.
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RUNXT7-FPDMM natural history study at NIH

Pu Paul Liu
National Institutes of Health, USA

Familial platelet disorder with associated myeloid malignancy (FPDMM) is an autosomal dominant genetic disease caused by mutations in
RUNX1, which is characterized by thrombocytopenia, platelet functional defects and predisposition to hematologic malignancies. The overall
lifetime risk of hematologic malignancies in FPDMM patients is 35 - 40%, and the average age of malignancy onset is 33 years (range 6 - 77
years). Currently, we do not understand why hematopoietic malignancies develop in some FPDMM patients but not others. It is likely that
RUNX1 germline mutations are not sufficient for leukemogenesis, and we need to identify cooperating mutations and study the mechanisms.
Moreover, there are no biomarkers or assays to predict which patients will progress to malignancy. Likewise, there are no treatments and/
or preventative measures that can reduce or stop disease progression. To address these questions, we launched a natural history study of
RUNX1-FPDMM at NIH in 2019 to conduct longitudinal, systematic, and prospective phenotyping and genotyping of patients with the disease.

So far we have enrolled 388 participants, including 202 individuals with RUNX1 pathogenic and likely pathogenic variants from 94 independent
families. 87% of the patients had thrombocytopenia and 100% had abnormal platelet aggregometry. Dysmegakaryopoiesis was found in 76%
patients, and reduced cellularity for age was seen in 55% adults and 81% pediatric cases. 63% families have at least one family member who
have developed hematologic malignancies. Moreover, 93% patients had allergic symptoms, and 809% had gastrointestinal symptoms. Genomic
characterization showed that nearly half of the patients without heme malignancy harbor somatic mutations in CHIP or AML genes. The most
mutated genes are TET2 and BCOR. More studies are needed to understand the significance and mechanism of interactions between somatic
mutations and germline RUNX1 variants. Multiple genomic, epigenomic, and proteomic studies are ongoing, which may lead to the identifica-
tion of biomarkers for disease progression. This actively accruing, longitudinal study will follow more patients with FPDMM, which will lead to
better understandings of disease pathogenesis and clinical course and may inform preventive and therapeutic interventions.
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Clinical impact of DDX47 mutations in myeloid neoplasms

Talha Badar
Mayo Clinic, USA

DDX41 encodes a DEAD-Box helicase protein that is considered essential for cell growth and viability. Defects in DDX41 lead to loss of its
tumor suppressor function due to altered splicing and RNA processing. Experimental knockout systems suggest that DDX41 may participate
in the development of leukemogenesis. 70% of cases with DDX41m are associated with MDS/AML alone. More than 65% of familial cases
harbor a heterozygous germ line frameshift mutation (p.D140Gfs*2). A somatic DDX41m of the second allele, can be acquired in 50% of cases,
leading to hematological malignancy. Myeloid neoplasms with DDX41m are typically characterized by long latency, high-risk disease at pre-
sentation (MDS/AML) with normal cytogenetics and without any additional molecular markers. Recent reports suggests that sub-group of
these patients have an indolent clinical course, and have a better long-term survival compared to favorable or intermediate risk AML. Distinct
clinical/ pathologic features and favorable outcomes in MDS/AML, highlights the need for standardized classification and gene specific guide-
lines that could assist in management decisions in patients with DDX41m.
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Discovery of new regulators in hematopoietic stem cells and malignancies

Dongjun Lee
Pusan National University School of Medicine, Korea

The functional distinction between stem and progenitor cells is well-established in several tissues, particularly in the blood. There, hematopoi-
etic stem cells preserve self-renewal potential and reconstitution ability in the bone marrow niche. Bone marrow represents a unique setting in
which to examine how stroma influences tissue function. It was the setting in which the experimental definition of a niche was first provided
in mammalian stem cell biology and where clear evidence for non-cell autonomous oncogenesis was first defined. One hallmark of acute my-
eloid leukemia (AML) that is shared across genetic subtypes is that leukemic myeloblasts are arrested at an immature and self-renewing stage
of development. Differentiation is associated with a reduction in leukemic cell burden and leukemia stem cells as well as improved survival.

1. In this study, we report that the endogenous endoplasmic reticulum transmembrane protein surfeit 4 suppresses cell death by negatively
regulating the stimulator of interferon genes-signal transducer (STING) and activator of transcription 6 (STAT6) axis in myeloid leukemia. We
investigated the function of SURF4 and reported that its inhibition promotes apoptosis via activation of the STING-STAT6 axis in leukemic
cells. Moreover, silencing SURF4 inhibited cell growth and increased apoptosis in leukemic cells. In addition, we also observed the synergistic
enhancement of apoptosis by paclitaxel in the absence of SURF4 in leukemic cells. SURF4 induced apoptosis via the accumulation of reactive
oxygen species, which activated ER stress via the PERK-pelF2a-CHOP pathway. Reduced SURF4 expression was capable of triggering myeloid
differentiation in vitro and in vivo in murine and human leukemic cell models.

2. Oxysterols are oxygenated derivatives of cholesterol and, compared to cholesterol, contain an additional hydroxy, epoxide, or ketone group
in the sterol nucleus, and/or a hydroxy! group in the side chain. 27-hydroxycholesterol (27HC) is a side-chain oxysterol oxygenated at the 27-car-
bon atom of cholesterol. This oxysterol is produced via oxidation by sterol 27-hydroxylase (CYP27A1) and metabolized via 7a-hydroxylation for
bile acid synthesis in the liver. The previous study demonstrated that treatment with the alternative ERa ligand 27HC induced ERa-dependent
hematopoietic stem cell (HSC) mobilization. Here, we report that exogenous 27HC treatment exhibits impaired hematopoietic stem and pro-
genitor cell (HSPC) numbers owing to significantly increased ROS levels and apoptosis in the HSPCs. However, 27HC did not influence the
mature cell population. Thus, our study suggests that 27HC is indispensable for regulating pools of HSPCs and may serve as novel therapeutic
targets for hematological malignancies.
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Clonal hematopoiesis and aging

Siddhartha Jaiswal
Stanford University School of Medicine, USA

A diverse set of driver genes, such as regulators of DNA methylation, RNA splicing, and chromatin remodeling, have been associated with
pre-malignant clonal expansion of hematopoietic stem cells (HSCs), commonly referred to as clonal hematopoiesis. The factors mediating
expansion of these mutant clones remain largely unknown, partially due to a paucity of large cohorts with longitudinal blood sampling. To
circumvent this limitation, we developed and validated a method to infer clonal expansion rate from single timepoint data called PACER (pas-
senger-approximated clonal expansion rate). Applying PACER to 40,000 persons with clonal hematopoiesis accurately recapitulated the known
fitness effects due to different driver mutations. We have also uncovered genetic and environmental determinants of clonal expansion rate
using large datasets. PACER is an approach that can be widely applied to uncover the determinants of pre-malignant clonal expansion in blood
and other tissues.
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Clonal hematopoiesis: Implications for cell therapy

Adam S. Sperling
Dana-Farber Cancer Institute, USA

Clonal hematopoiesis (CH) refers to the age-related accumulation of somatic mutations in blood cells, occurring even in individuals without
circulating blood cancers. The existence of CH has been linked to a reduced overall survival rate, elevated risk of subsequent myeloid malig-
nancies, and non-malignant inflammatory conditions like cardiovascular disease and chronic obstructive pulmonary disease. In patients with
lymphoid malignancies, the concurrent presence of CH correlates with negative outcomes. Specifically, in cases of non-Hodgkin lymphoma
(NHL) and multiple myeloma (MM), CH not only diminishes overall survival but also increases the risk of developing secondary myeloid leu-
kemias, particularly when autologous transplantation is involved. CH is frequently observed in patients who have undergone chemotherapy,
particularly in those with relapsed or refractory disease who have been treated with multiple cycles of cytotoxic agents. As a result, CH is
commonly found in patients eligible for cell therapies and may significantly influence both the toxicity and effectiveness of these treatments.
Importantly, the interaction between CH and subsequent therapies may heighten the risk of developing secondary malignancies in some
patients.
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Clonal hematopoiesis and metabolic diseases

Sung Hee Choi
Seoul National University College of Medicine, Korea

Clonal hematopoiesis has been reported its correlation with different settings of metabolic disorders such as atherosclerosis and cardiovascu-
lar diseases. We performed several research between CHIP and new onset diabetes, new onset cardiovascular diseases based on health exam-
ination cohort, and the complications of diabetes mellitus in hospital settings. We reported that the presence of CHIP is significantly associated
with new onset type 2 diabetes in subjects with high LDL cholesterol. Synergistic effects of CHIP and high LDL cholesterol on the develop-
ment of ASCVD in asymptomatic Korean adults. However, the presence of CHIP is negatively associated with Diabetic neuropathy without
clear reason in patients with diabetes. Further investigation of CHIP in the area of metabolic diseases and finding the mechanism of CHIP and
metabolic consequences will be interesting topic.
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The impact of immune profiling of T-cell and plasma cells on non-cellular immune
therapy in myeloma

Nizar Jacques Bahlis
University of Calgary, Canada

Targeted immunotherapy has significantly improved the outcome of patients with hematological malignancies by leveraging the power of
the immune system to eliminate tumor cells. In multiple myeloma (MM), bispecific T-cell engagers (BsAb) targeting B-cell maturation antigen
(BCMA), G protein-coupled receptor, class C, group 5, member D (GPRC5D), and Fc receptor-like 5 (FCRL5) have already demonstrated remark-
able clinical activity in triple-class refractory patients. However, responses to BsAb are not universal, and resistance often emerges while on
therapy. Mechanisms mediating resistance are tumor intrinsic or immune dependent. Reported tumor intrinsic factors include antigenic loss
(biallelic or functional) through deletions or mutations of target genes, increased soluble BCMA (for BCMA targeting BsAb), high tumor burden,
and extramedullary disease. Immune-mediated resistance are largely dependent on T-cell fitness and tolerant immune environment. Under-
standing these mechanisms will allow the design of optimized BsAb therapy and an informed approach to sequencing and combining these
molecules with other anti-MM agents and immune therapies.
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Single-cell techniques to characterize immune microenvironment in MM

Niels Weinhold
Heidelberg University, Germany

Single-cell sequencing technologies allow evaluation of changes in cell number and state, as well as interactions between myeloma cells
and the immune microenvironment. | will show that significant changes in the microenvironment are already present in the precursor stages.
However, cell proportions in the microenvironment are heterogeneous even within the same disease stage, highlighting the need for larger
data sets and underscoring the existence of an individual immune phenotype. Next, | will briefly review results from recent single-cell studies
of the microenvironment in high-risk disease and in patients who do not respond to immunotherapy. | will show that the microenvironment
in focal lesions is different from that at the iliac crest, and that myeloma genotype and phenotype influence their environment or vice versa. |
will discuss flow cytometry as an alternative or complementary approach to single-cell sequencing for cost-effective assessment of immune
phenotypes in the microenvironment. Finally, | will show that it will be important to combine single-cell technologies with spatially resolved
multiplex methods to better define the role of the microenvironment in myeloma development.
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The power of ONE: Immunology in the age of single cell genomics

Ido Amit
Weizmann Institute of Science, Israel

The immune system is a complex, dynamic and plastic network composed of various interacting cell types that are constantly sensing and
responding to environmental cues. From very early on, the immunology field has invested great efforts to characterize the various immune
cell types and elucidate their functions. However, accumulating evidence indicates that current technologies and classification schemes are
limited in their ability to account for the functional heterogeneity of immune processes. Single cell genomics hold the potential to revolutionize
the way we characterize complex immune cell assemblies and study their spatial organization, dynamics, clonal distribution, pathways, and
crosstalk. This emerging field can greatly affect basic and translational research of the immune system. | will discuss how emerging single cell
genomic studies are changing our perspective in cancer immunology. Finally, | will consider recent and forthcoming technological and analyti-
cal advances in single cell genomics and their huge potential impact on the future of immunology research and immunotherapy.
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Palliative care for patients with leukemia

Min Sun Kim
Seoul National University College of Medicine, Korea

Despite advancements in oncology, patients with refractory leukemia face a grim prognosis, often succumbing to their disease. While inno-
vative therapies offer a glimmer of hope for some, the reality for many is a challenging and often painful journey. In this context, palliative care
emerges as a crucial intervention, aiming to optimize quality of life and alleviate the multifaceted burdens associated with this complex illness.

Studies reveal that patients with hematological malignancies are more likely to receive aggressive end-of-life interventions compared to those
with solid tumors. This discrepancy stems from several key factors, including the curative potential of even advanced-stage hematological
malignancies and the disease’s inherent need for intensive treatment (transfusions, antibiotics, antifungals) until the end, hindering hospice
transition.

To bridge this gap and optimize care for refractory leukemia patients, a proactive approach to palliative care is essential. This involves early
integration of palliative care into the treatment landscape by primary care teams, strategic deployment of specialty palliative care teams at key
junctures, and proactive identification of palliative care windows.

By prioritizing and integrating palliative care into the treatment path for refractory leukemia patients, we can empower them to navigate their
illness with dignity, comfort, and hope. This approach recognizes the multifaceted nature of their suffering and offers a holistic support system
that extends beyond traditional oncology interventions.
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Long-term survivorship in hematologic malignancies

Shahrukh K. Hashmi
Mayo Clinic, UAE

In 2024, the survivorship care post treatment of hematologic malignancies has changed considerably in some countries, especially in devel-
oped countries. Focus on survivorship is critically important since we are curing more patients with chemotherapies, immunotherapies, stem
cell transplants, CAR-T cells and gene therapies, but they are accumulating various non-hematologic complications collectively known as “late
effects"which include heart disease, subsequent cancers, endocrinopathies, neurologic dysfunction, fertility loss etc. ..

The aspects of survivorship differ in different blood cancers, but survivorship has another often-overlooked angle — the AGE of the patient. The
COG studies in pediatric cancers were instrumental in formulating policies and guidelines in pediatric leukemia survivors and in Hodgkin lym-
phoma survivors. In contrast the adult guidelines for survivors of hematologic malignancies took a decade or more to be assimilated. Age itself
remains the greatest variable in determining the long-term survivorship outcomes. E.g. a B-cell ALL pediatric survivor may have a near normal
long-term outcome if preventative screening is undertaken for the late effects, however, an elderly AML patient would not only have more late
effects due to chemotherapy, but also a significantly decreased non-cancer related survival. The reason is mainly the exposure-outcome rule of
epidemiology. l.e. those with more cumulative exposures (e.g. smoking + alcohol + chemotherapy + radiation etc.) tend to have a multiplicative
effect on the late effects which lead to a decreased survival.

But these late effects can be very different depending on the exposure of chemotherapies or radiation. E.g. in CML, continuous exposure to TKI
may increase the risk of heart disease or dysrhythmias, whereas, in a Hodgkin lymphoma patient who received ABVD (bleomycin component)
+ brentuximab on relapse, and then an autologous transplant (which commonly utilizes BEAM conditioning) has a lot more risk of pulmonary
toxicity due to multiple chemotherapies (bleomycin+brentuximab-+carmustine) and is at risk of long term lung fibrosis much more than survi-
vors of other hematologic malignancies.

Thus, the survivorship care plans for each patient need to be individualized and one size does NOT fit all when it comes to adhering to interna-
tional or national guidelines. Cancer centers must invest resources (personnel, space etc.) to provide care to long term survivors of hematologic
malignancies, as curing cancer is not enough. After all, it was never about the battle against cancer, but the whole purpose of clinicians'provision
medical care has been a battle against suffering!
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The importance of monitoring symptoms and quality of life in routine hematology
practice

Fabio Efficace
Italian Group for Adult Hematologic Diseases, Italy

Remarkable treatment advances have been made in recent years for patients with hematologic malignancies. Clinicians and patients now
frequently face challenging choices regarding various treatments that are often similar with regard to safety or efficacy, and decision-making
has grown in complexity. Within this evolving landscape, health-related quality of life (HRQoL) and symptoms data have become critical to
make more informed treatment decisions. This presentation will discuss the added value of integrating patient-reported HRQol data collection
in routine practice and will provide real-world examples of its clinical utility. The patient’s view is unique and can provide invaluable data that
cannot be inferred by other types of traditional medical indicators or laboratory exams.
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Novel approaches for diagnosis & treatment of acute lymphoblastic and myeloid
leukemia

Michel Zwaan
Princess Méxima Center for Pediatric Oncology, The Netherlands

Despite impressive improvements in outcome in pediatric acute leukemias over the past decades, both in pediatric ALL as well as in AML,
medical need still exists for relapsed/refractory cases. However, rather than treating relapse our aim should focus on the prevention of relapse by
further increasing the efficacy of upfront treatment. The third major goal is to reduce long-term side effects by replacing toxic therapy elements
by less toxic but equally efficacious therapy elements.

In the past improvements were mainly achieved by finme tuning risk classification and available chemotherapy. However rthe afomentioned
aims can best be achieved by studying the introduction of various recently developed drugs into pediatric leukemia treatment, especially when
characterized by a different mode of action addressing the biology of the disease as well as a better safety profile. During the presentation | will
review the development stage and available data for several of the more novel compounds described below, that may have entered or may
enter treatment for newly diagnosed patients in the near future.

For BCP-ALL, this mainly concerns the introduction of blinatumomab and inotuzumab ozogamicin, as well as the recently developed menin
inhibitor revumenib, which is mainly be of relevance for KMT2A-rearranged (infant) ALL. Other menin inhibitors are also under development,
such as ziftomenib and JNJ-75276617.

Other targeted therapy options are mainly relevant in Philadelphia-chromosome positive leukemias, and in adult ALL the concept of che-
mo-free induction therapy is already under development consisting of combinations of tyrosine kinase inhibitors (TKIs) such as imatinib, da-
satinib or ponatinib, in combination with with steroids or blinatumomab, and challenging the need for SCT in this disease. Similar studies are in
development for newly diagnosed/relapsed Ph+-ALL in children. Moreover, patients with ABL-class fusions are also eligible for addition of TKIs.

Introducing CAR T-cell therapy as an alternative to SCT is an attractive therapy approach to avoid the long-term toxicities of SCT especially in
case of TBI, which is needed in ALL in the conditioning regimen. Also for T-cell ALL, newer therapy options are available including CAR T-cell
therapy, for example the allogenic off-the-shelf, fractricide-resistant CD7-targeted CAR-T cell therapy studies in the WU-CART-007 study.

For AML, immunotherapy is less well advanced, but next to various FLT3-inhibitors, which are now tested in upfront therapy protocols, newer
options include targeting KMT2A and other rearrangements such as NUP98 fusions with menin inhibition, and targeting the rare but dismal
group of CBFA2T3-GLIS2 abnormalities for example with Luveltamab tazevibulin, which is an anti-folate receptor targeted ADC originally devel-
oped for treatment of ovarian cancer. Newer options for immunotherapy include the development of CAR NK-cells, as well as bispecific CD123
targeting NK-cell engaging molecule, such as SAR443579.c. The current studies in adults with HMAs and venetoclax suggest that this may be
vary efficacious but there is limited experience in pediatrics, mainly restricted tio relapsed/refractory patients. Further exploring the acitivity of
low dose options and combining it with targeted agents (as triplets) certaibnly needs further study in children.

Taken together there are multiple novel options directed at changing therapy in pediatric leukemia, and clearly a new era with major changes
in the existing chemotherapy-based protocols is on the horizon.
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The role of blinatumomab in the treatment of MRD negative B-ALL in adults

Mark R. Litzow
Mayo Clinic, USA

Treatment of B lineage acute lymphoblastic leukemia (B-ALL) has seen notable improvement in outcome in the past few years with the advent
of use of pediatric intensive regimens for adolescents and young adults, use of measurable residual disease (MRD) for risk assessment and in-
troduction of potent immunotherapeutic agents including blinatumomab (Blin), inotuzumab ozogamicin (I0) and chimeric antigen receptor
T-cell (CAR-T) therapy. The TOWER randomized trial showed the benefit of Blin versus chemotherapy in patients with relapsed and refractory
B-ALL and the INO-VATE randomized trial demonstrated the benefit of IO compared with chemotherapy also in the setting of relapsed/refrac-
tory B-ALL.? The ELIANA trial in children and the ZUMA-3 trial in adults of CAR-T therapy has shown the significant benefit of these modalities
of therapy.** Blinatumomab has also shown significant benefit in converting patients who are MRD positive to MRD negative at a rate of 80%.

These encouraging results have led to significant interest in moving these immunotherapeutic approaches to the front-line setting. At MD
Anderson 10 and Blin have been combined with the HyperCVAD and miniCVD regimens with achievement of a 100% complete remission (CR)
rate, MRD negativity in 95% and a 3 year overall survival (OS) of 879% with HyperCVAD+IO+Blin and a CR rate of 90%, MRD negativity rate of 94%
and OS of 48% at 5 years in patients with miniCVD+IO+Blin in Philadelphia chromosome negative (Ph neg) B-ALLS”

The German GMALL group has studied addition of 3 cycles of 10 as induction therapy followed by standard chemotherapy in 43 patients with
Ph neg B-ALL over 55 years of age and demonstrated a 100% CR rate, a 74% MRD negativity rate and OS at two years of 81%.

The United States intergroup E1910 trial treated Ph neg B-ALL adults, ages 30-70, with 2 months of induction chemotherapy followed by an
intensification cycle of high dose methotrexate and pegaspargase for CNS prophylaxis and then randomized patients who were in CR and MRD
negative by flow cytometry to receive 4 cycles of consolidation chemotherapy followed by maintenance or 4 cycles of Blin interspersed with
the same 4 cycles of consolidation chemotherapy followed by maintenance chemotherapy. Patients could proceed to allogeneic transplant
at the discretion of the investigator. 488 patients were enrolled and 81% achieved a CR. 224 MRD negative patients were randomized, 112 to
each arm of consolidation chemotherapy alone or Blin + chemotherapy. After a median follow up of 3.6 years the overall survival of patients
on the Blin + chemotherapy arm was 83% versus 65% for the patients on the chemotherapy only arm (hazard ratio of 042, 95% Cl: 0.24-0.75,
log rank test, p=0.003)°

A US intergroup pilot trial led by the Alliance Cooperative Group treated newly diagnosed patients with B-ALL that was CD22+ with 1O for one
to three cycles depending on response. Those without cytoreduction received Blin. Patients who achieved a CRto InO received 2-3 more cycles
of Blin. Twenty three patients with a median age of 71 years were treated and the cumulative CR rates was 97%. With a median follow up of 22
months the one year EFS and OS were 75% and 84%, respectively.'®

The phase Il, single arm D-ALBA trial combined dasatinib and Blin for newly diagnosed patients with Ph positive (Ph pos) B-ALL and 98% of the
63 patients enrolled achieved a CR. A 60% molecular response was achieved in patients after dasatinib induction and 2 cycles of blinatumomab.
At a median follow up of 18 months the OS was 95% and DFS was 88%. Disease-free survival was lower in patients with an IKZF1 mutation in
combination with other mutations." The MD Anderson group has combined ponatinib with blinatumomab (up to 5 cycles) and achieved a
CRin 97% of 35 patients. Ninety percent of patients achieved a complete molecular response (CMR) at any point in the study. The estimated
EFS and OS are 80% and 90%, respectively.”” The United States intergroup is currently conducting a phase Ill randomized trial of dasatinib or
ponatinib (investigator choice) with HyperCVAD or blinatumomab in patients aged 18-70 with newly diagnosed Ph pos ALL. The results are
eagerly awaited.

In conclusion, the addition of immunotherapeutic agents to frontline therapy of B-ALL has been shown to improve survival in phase Il and |ll
clinical trials. Earlier introduction of these agents in therapy will likely improve outcomes further and early studies suggest that these agents
could likely replace or significantly reduce the use of chemotherapy, lessen toxicity and improve outcomes. The addition of CAR-T therapy in
the frontline setting has the potential to enhance responses even further.
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Revised WHO classification of ALL: New era of genetic diagnosis

Ari Ahn
College of Medicine, The Catholic University of Korea, Korea

Acute Lymphoblastic Leukemia (ALL) is diagnosed by a combination of morphology and immunophenotyping, while further classification is
now largely by defined cytogenetic and/or molecular abnormalities. These genetic subtypes form the basis for the present classification, and
may be associated with characteristic morphologic, immunophenotypic or clinical features with prognostic and/or therapeutic implications.
In this new era of genetic diagnosis, the identification of specific genetic abnormalities has led to the development of targeted therapies and
precision medicine approaches. Drugs such as tyrosine kinase inhibitors and immunotherapies have demonstrated remarkable efficacy in
treating subgroups of ALL patients, emphasizing the importance of tailored treatment strategies based on genetic profiling. This genetic diag-
nosis has also important implications for disease management, including minimal residual disease assessment. Furthermore, the revised clas-
sification has opened doors for the discovery of novel genetic mutations and therapeutic targets, driving ongoing research efforts to improve
the outcomes of ALL patients. As our understanding of the genetic landscape of ALL continues to evolve, so too does the potential for more
personalized and effective treatments.

In conclusion, a new era of genetic diagnosis, revolutionizing the way we approach the disease. By harnessing the power of genomics, clini-
cians and researchers are better equipped to diagnose, prognosticate, and treat ALL, ultimately offering hope for improved outcomes.

Table 1.WHO Classification of Hematolymphoid Tumors, 5th edition: B-ALL and T-ALL.
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Clonal evolution of MDS/AML in patients with cancer predisposition syndromes

Kenichi Yoshida
National Cancer Center Research Institute, Japan

Recent studies revealed that normal tissues acquire somatic mutations, including cancer driver mutations, caused by aging and exposure to en-
vironmental factors, leading to the clonal expansion of precancerous lesions. Cancer predisposition syndromes (CPSs) are heritable conditions
that confer an increased risk of one or more types of cancer and are caused by germline mutations in tumor suppressor genes. Clonal evolution
patterns and early cancer development in CPSs has not been fully elucidated. We investigated somatic mutation in blood cells in CPSs, such as
Fanconi anemia, by whole-genome sequencing of single cell-derived colonies, which revealed unique patterns of genetic alterations in blood
cells and clonal evolution in CPSs. In this symposium, | will talk about the recent progress of our understating of the clonal evolution of MDS/
AML in patients with CPSs.
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Congenital and acquired thrombophilia in children

Leonardo R. Branddo
University of Toronto, Canada

Background : The recognition of venous thromboembolism (VTE) in children is on the rise, particularly at pediatric referral centers. Throughout
childhood, two age group categories are more commonly affected, infants and adolescents. In such instances, at least three different throm-
bosis risk factors are identified at VTE onset, making it challenging to ascertain the potential causal role that acquired/inherited thrombophilas
may have in relation to the first/recurrent VTE.

Method : Our analysis will review the changing perceptions about the importance of inherited/acquired thrombophilia testing in VTE in chil-
dren. Data will summarize international evidence- and consensus-based guidelines/guidance documents on this topic, from their inception
until their last iteration, including reccommendations made by the American Society of Hematology, the International Society on Thrombosis
and Haemostasis, the College of American Pathology, the British Societh of Haematology, and the American Society..of Pediatric Hematology
Oncology.

Results : Over time, pediatric guidelines have de-emphasized the importance of universal thrombophilia testing, stressing their relevance only
in certain specific scenarios where pre-emptive or post-VTE investigation may still merit consideration. Additionally, thrombophila testing pit-
falls will be highlighted to maximize the chances of obtaining reliable laboratory results. Morever, progresses on the understanding of specific
genotypes associated with greater thrombosis risks will be covered, as well as specific pediatric recommendations pertainig to anthiphospholipi
syndrome/thrombosis storm. Finally, the performance of direct oral anticoagulants in such scenarios will be reviewed.

Conclusion : In summary, the role of acquired/inherited thrombophilia in children at risk or diagnosed with VTE has evolved, being still relevant
in selective scenarios such as in non-catheter-related VTE or when a significant family or personal thrombosis history has been identified. It is
vital to recognize the ideal timing for ordering laboratory investigation, testing pitfalls, and scenarios where ordering such tests is no longer
acceptable.

Keywords : Thrombophilia, Congenital, Acquired, Children, Thrombosis
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Management of rare pediatric lymphomas

Jae Wook Lee
College of Medicine, The Catholic University of Korea, Korea

Primary mediastinal large B-cell lymphoma (PMLBL) is a rare subtype of B-cell Non-Hodgkin lymphoma (NHL) and predominantly affects adoles-
cents and young adults. Although previously classified as part of diffuse large B-cell lymphoma, PMLBL is clinically and genetically more akin to
nodular sclerosing Hodgkin lymphoma.

For adult PMLBL patients, combination chemotherapy consisting of etoposide, doxorubicin, and cyclophosphamide with vincristine and predni-
sone plus rituximab (DA-EPOCH-R) has shown long-term event-free survival surpassing 90% without the need for local irradiation. However, the
optimum treatment strategy for children and adolescents with PMLBL remains unclear. One study found significantly higher EFS for 67 patients
treated with DA-EPOCH-R compared with those treated on BFM NHL regimens. However, another international study of 46 patients showed a
4-year EFS of 69.6% for DA-EPOCH-R treated patients, an outcome clearly worse than was observed for adult patients. Key findings of the study
included CNS relapses and cardiac toxicity, results that are uncommonly seen with other pediatric NHL regimens. Finally, a French study of ritux-
imab combined with LMB-based chemotherapy without radiotherapy resulted in 5-year EFS of 95.2% in 21 PMLBL patients, emphasizing that
rituximab combined with an intensive pediatric NHL chemotherapy backbone may result in favorable outcome for these patients.

PMLBL is known for high expression of programmed death-1 ligand and treatment with a checkpoint inhibitor (CPI) may be considered for re-
lapsed/refractory disease. However, CPI use prior to or after allogeneic HSCT may result in a significant risk of GVHD-related mortality.

Hodgkin lymphoma (HL) has an overall favorable outcome in children and adolescents, but a minority of patients may show primary refractory
disease, or disease relapse. Salvage treatment regimens for these patients may include bendamustine, gemcitabine, and vinorelbine combi-
nation. More recently, HL chemotherapy includes target agents such as brentuximab vedotin, as well as CPls. Combinations of these agents
with conventional chemotherapy, such as brentuximab vedotin and gemcitabine, or brentuximab vedotin and nivolumab bendamustine have
shown efficacy for relapsed/refractory patients in clinical trials. Achievement of complete molecular response with these agents prior to consol-
idation with autologous/allogeneic HSCT may allow for optimum outcome in the subset of pediatric HL patients who fail first-line treatment.
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Myeloproliferative neoplasms and inflammation

Steffen Koschmieder
RWTH Aachen University, Germany

This lecture will focus on the role of inflammatory processes in Bcr-Abl negative Myeloproliferative neoplasms (MPNs). MPNs, including the
classical subtypes polycythemia vera, essential thrombocythemia, and primary myelofibrosis, are chronic clonal malignancies originating from
hematopoietic stem cells (HSCs) in the bone marrow (BM). Upon transformation by oncogenic driver mutations such as JAK2V617F, calreticulin
(CALR), or TPO receptor (MPL) gene mutations, these HSCs acquire capabilities of cytokine-independent JAK-STAT activation, causing enhanced
cellular proliferation with preserved differentiation into their mature progeny. This leads to myeloproliferation and an increase in one or more
blood cell lineages in the peripheral blood (erythrocytosis, leukocytosis, thrombocytosis), which mainly determines the clinical MPN phenotype.
In addition, the malignant HSCs are mobilized out of the BM into the periphery and home to the spleen and other organs, leading to spleno-
megaly and other signs of extramedullary hematopoiesis. At the same time, deregulated JAK-STAT signaling in the malignant cells induces
secretion of inflammatory cytokines (e.g. interleukin-1 (IL1)-beta, IL-6, IL-8, and tumor necrosis factor), which, in turn, activates inflammatory
programs in non-malignant hematopoietic bystander cells, augmenting the inflammatory milieu in the body. In addition, these cytokines acti-
vate similar inflammatory processes in the non-hematopoietic cells of the BM microenvironment (e.g. endothelial cells, mesenchymal stromal
cells [MSCs]). The MSC population responds by producing an excess of fibrous material in the BM, leading to progressive myelofibrosis (MF).
This entire process reinforces stimulation of the malignant clone at the expense of residual normal hematopoietic cells, causing anemia and
thrombocytopenia. Clinically, patients with MPN typically suffer from inflammatory symptoms such as fatigue, night sweats, weight loss, pruri-
tus and fever, and they are at an increased risk of vascular complications such as thrombosis and severe hemorrhage. Finally, the MPN-associated
inflammation enables clonal evolution by promoting reactive oxygen species and by facilitating additional mutations (e.g. ASXL1,EZH2, IDH1/2,
SRSF1,TP53), which significantly increases the risk of progression to acute leukemia. Treatment of patients with MPN has to take into account all
of these symptoms, signs and complications, and may include anti-inflammatory drugs such as JAK inhibitors, cytoreductive drugs, antiplatelet
agents or anticoagulants, but also immunotherapeutic approaches such as ropeginterferon-alpha or allogeneic stem cell transplantation.
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Signaling contributing to the development of myelofibrosis: Beyond JAK/STAT

Douglas Tremblay
Mount Sinai School of Medicine, USA

Myelofibrosis is a chronic hematologic malignancy that can develop either de novo or secondary to an antecedent essential thrombocythe-
mia or polycythemia vera. JAK-STAT pathway overactivation is fundamental to the development of myelofibrosis, as evidenced by the high
prevalence of driver mutations and hyperactivation of this pathway even in patients negative for JAK2, CALR and MPL. Despite this, there are
numerous lines of evidence to suggest that aberrancies in additional pathways outside of JAK-STAT are key to disease manifestations and leuke-
mic potential of this chronic hematologic malignancy. For one, mutations in genes outside the JAK-STAT pathway are frequent in myelofibrosis,
including those responsible for epigenetic modifications. These mutations create a perturbed epigenetic landscape that facilitates clonal selec-
tion and elaboration of inflammatory cytokines that are responsible for disease manifestations. In addition, overactivate NFkB signaling has been
identified as a key pathway leading to dysregulate cytokine production. Additional inflammatory signaling including IL-4/IL-13, IL-8 and TGF- 3
have been implicated in the pathogenesis of myelofibrosis and its progression. Finally, MDM2, a negative regulator of p53, has been shown to
be overexpressed in myelofibrosis and leads to downstream expansion of pro-survival signaling. Some of these signaling pathways are being
therapeutically exploited to provide the next generation of myelofibrosis directed therapies that can potentially delay disease progression,
which is currently not accomplished by presently available JAK inhibitors. This talk will highlight pathways outside of JAK-STAT signaling with a
focus on the present and future clinical translations of these findings into improving the quality and quantity of life for myelofibrosis patients.
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Clonal evolution in myelofibrosis

Sung-Eun Lee
College of Medicine, The Catholic University of Korea, Korea

Philadelphia-negative myeloproliferative neoplasms (MPNs) include 3 main diseases: polycythemia vera (PV), essential thrombocythemia (ET),
and primary myelofibrosis (PMF). PV and ET can evolve to secondary myelofibrosis, known as post-polycythemia vera (PPV-MF) and post-essen-
tial thrombocythemia (PET-MF) myelofibrosis. Based on WHO's 2016 criteria, pre-fibrotic (pre-PMF) and overt fibrotic (overt PMF) stages can be
identified. MPN patients are at increased risk for thrombotic and hemorrhagic events, but evolution into secondary myelofibrosis, myelodysplas-
tic syndrome or acute myeloid leukemia may represent the main causes of death.

The identification of driver mutations in JAK2, CALR, and MPL has contributed to a better understanding of disease pathogenesis, implicating
near-universal upregulation of JAK-STAT signaling, and has led to the development and therapeutic use of novel targeted treatments, such as
JAK2 inhibitors. More recently, according to the implementation of next-generation sequencing techniques and sequential repetition of this
analysis, more precise characterization of complex molecular patterns associated with disease evolution in MPN has been revealed. Although
in some patients MPN clones remain very stable over time, other patients show clonal expansion and appearance of new mutations that may
linked to the evolution of the disease. Indeed, a recent study reported that patients experiencing clonal evolution during follow-up had a poor
prognosis. However, the mechanisms of particular clonal outgrowth are not fully elucidated. Recent data have been demonstrated aging, the
bone marrow microenvironment, and other genetic factors such as germline predisposition, order of mutation acquisition, and variant allele
frequency as key factors influencing clonal outgrowth.

Herein, | review our current knowledge of the initiating and additional mutations in MPNs, explaining routes of disease progression and evo-
lution, and their relationship with clinical presentation. | then address the outcomes in the patients experiencing clonal evolution and which
factors influence clonal outgrowth.
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Treatment options for relapsed/refractory hodgkin lymphoma after brentuximab
vedotin and PD-1 blockade

Alex F. Herrera
City of Hope, USA

Brentuximab vedotin (BV) and PD-1 blockade have become integral components of the classic Hodgkin lymphoma (cHL) treatment paradigm.
However, as these agents are utilized in earlier lines of cHL therapy, an increasing number of patients with relapsed or refractory cHL exhibit
resistance to these novel treatments. The approach to patients with cHL that is resistant to BV and PD-1 blockade is evolving, with therapeutic
options ranging from new immunotherapies (e.g. CAR T-cells or bispecific immune cell engager therapies) or novel combinations that can
re-sensitize patients to BV or PD-1 blockade and allow ongoing use of these well-tolerated therapies. This talk will examine the treatment ap-
proach to patients with relapsed/refractory cHL that has progressed after BV and PD-1 blockade.
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Aggressive B-cell lymphomas: Immuno-chemotherapies other than CAR-T cell
therapies

Jason Westin
The University of Texas MD Anderson Cancer Center, USA
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Extranodal NK/T cell lymphoma: The immunogenic tumor

Won Seog Kim
Sungkyunkwan University School of Medicine, Korea



ICKSH 2024

2024 KOREAN SOCIETY OF HEMATOLOGY
INTERNATIONAL CONFERENCE
& KSH 65t ANNUAL MEETING

EDUCATION SESSION



2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

ESO1-1

Histiocytic neoplasm in pediatrics

Kyung-Nam Koh
University of Ulsan College of Medicine, Korea

This lecture presents a comprehensive overview of pediatric histiocytic neoplasms, a group characterized by diverse clinical presentations
and complex diagnostic challenges. Histiocytic and dendritic cell neoplasms, derived from common myeloid progenitors, have undergone
significant classification updates, including the repositioning of these neoplasms after myeloid neoplasms and the addition of entities like
Rosai-Dorfman disease (RDD) and ALK-positive histiocytosis.

A key focus will be on the molecular genetics underlying these neoplasms, particularly the frequent mutations in the MAPK pathway. This
understanding has spurred the development of targeted therapies, such as BRAF and MEK inhibitors, revolutionizing treatment approaches.
The lecture will delve into the diagnostic criteria for blastic plasmacytoid dendritic cell neoplasm (BPDCN), highlighting the role of immuno-
phenotypic diagnostics and the recognition of clonal MPDCP in association with myeloid neoplasms.

Furthermore, | will discuss the diagnostic intricacies of conditions like Langerhans cell histiocytosis (LCH), Erdheim-Chester disease (ECD), and
RDD. The broad histopathologic differential diagnosis of these neoplasms requires a meticulous approach, integrating clinical, radiological,
and pathological data. An immunohistochemistry panel, including markers such as CD163, CD1a, langerin, S100, Factor Xllla, OCT2, and BRAF
V60OE, is essential for definitive diagnosis in LCH and RDD, while ECD diagnosis necessitates genetic confirmation of MAPK pathway mutations.

Moreover, the lecture will explore the emerging therapeutic landscape for histiocytic neoplasms, including the use of cobimetinib, a MEK1 and
MEK2 inhibitor, in patients regardless of tumor genotype. This therapy has shown promising results across various MAPK-pathway mutations,
demonstrating the significant dependence of these neoplasms on MAPK signaling and their responsiveness to MEK inhibition.

In summary, this presentation aims to provide healthcare professionals with the latest insights into the classification, diagnostic challenges,
and evolving therapeutic strategies for pediatric histiocytic neoplasms, highlighting the importance of molecular diagnostics and targeted
therapies in this rapidly advancing field.
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Histiocytic sarcoma

Sung Nam Lim
Inje University College of Medicine, Korea

Histiocytic sarcoma (HS) is an extremly rare neoplasia, of hematopoietic origin that accounts for less than 1% of hematologic malignancies. Pre-
viously known as “true histiocytic lymphoma’, the tumor follows an aggressive clinical course. According with the World Health Organization
classification HS is caracterized by the proliferation of malignant cells that have the morphological and immunohistochemical characteristics
of mature histiocytes. HS can be diagnosed in all age group, but it is frequently seem in adults [1].

The term HS was first introduced by Mathe et al. [2] based on an analysis of 110 cases of “reticulosarcomasthat were grouped into two varieties:
histoblastic and histiocytic types. They noted that both types had the same duration of evolution, but with the difference that the presence of
cutaneous lesions was predominant in the histiocytic type.

HS can be localized or disseminated. The majorities of lesions are reported with presentation at extra-nodal sites, most frequently in the soft
tissues and skin [3]. Other anatomical sites and can also be affected including the intestinal tract, the central nervous system, head and neck
structures like tyroid and parotid among others [4-6]. Cases of HS associated with malignant leukemia or lymphoma have been also reported,
but the nature of this association has not been established [7].

Recent studies have shown that HS has a prominent inflammatory background and is immunoreactive for CD45, CD163, CD68, and lyso-
zyme. The differential diagnosis includes metastatic carcinoma, metastatic melenoma, and large cell non-Hosgkin lymphoma and should be
excluded by immunhistochemistry. The CD163, a recently characterized hemoglobin scavenger receptor, appears to be a specific marker of
histiocytic lineage and a promising diagnostic tool for HS [8].

Most patients presenting HS are being treated on an individual basis and the outcomes are still poor, particularly in those advanced or dissem-
inated disease. The largest series published of HS treated with upfront surgery with the intent of diagnosis or treatment included 14 patients.
All patients presented with a solitary mass with sizes ranging grom 1.8 cm to 12 cm. Seven tuors arose in soft tissue, 5 in the gastrointestinal
tract, 1 in the nasal cavity, and 1 in the lung. Six patients were treated with postoperative radiation and 7 with chemotherapy (CHOP or PRO-
MACE-MOPP). The follow up was available for 10 patients: 2 of them recurrent locally, and 5 patients developed distant metastasis [9].

The international Lymphoma Study Group stained 61 tumors of suspected histiocytic/dendritic cell type with a panel of 15 antibodies and
found 18 malignant histiocytic tumors, with 15 cases of HS and 3 cases of malignant histiocytosis with disseminated disease. In this series there
was a predominance of males, adults (median age: 46 years) and extranodal (72%) presentation. The following phenotype was observed: CD68
(100%), LYS (94%), CD1a (0%), S100 (33%), CD21/35 (0%). Nine patients (50%) had stage lll or stage IV disease, and seven patients (58%) died of
the disease [10].

Despite the rarity of the disease and paucity of data, radiotherapy has being used in some instances with a relative success in the local control.
Median radiation doses, fractions of radiotherapy was 60 Gy and 30 fractions, respectively.

Chenetal.[11] recently published a case of a patient with oropharyngeal HS and regional lymph node involvement that was successfully treat-
ed with a combination of CHOP-E and adjuvant radiotherapy (50 Gy given in 25 fractions). The patient had no evidence of recurrent disease
after 3 years of the end of the treatment.

Recent reveiws reported the use of thalidomide in patients with HS after systemic failure [12,13]. The potential mechanisms of antitumoral
activity of thalidomie include inhibition of both vascular and fibroblast growth factors, cytokine regulation, apoptosis induction and oxidative
DNA damage by free by free radicals. One review of the use of thalidomide in pediatric patients concluded that it should be used as a last resort
when all other therapies fail [14].

Currently there is no standard treatment recommended for HS. The treatment protocols available in the literature are diverse, with most
patients being treated on an individual basis. Although HS is considered a potentially fatal disease, some cases do not pursue such as an ag-
gressive clinical course. Surgery and/or chemotherapy are the most commoly employed treatments, but radiotherapy also seems to be a treat-
ment option in patients with localized disease. Futher research is still needed to explore the use of new treatment combinations in this entity.
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Pathologic characteristics of histiocytic and dendritic cell neoplasms

Sun Och Yoon
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Histiocytic and dendritic cell neoplasms comprise a diverse group of tumors originating from the mononuclear phagocyte system, which
includes monocytes, macrophages, and dendritic cells. The 5th edition of the World Health Organization (WHO) classification has advanced in
categorizing these tumors, reflecting a deeper understanding of their pathogenesis.

Here's an overview of the categories and subtypes: The category of ‘plasmacytoid dendritic cell neoplasms’includes mature plasmacytoid
dendritic cell proliferation associated with myeloid neoplasm and blastic plasmacytoid dendritic cell neoplasm. ‘Langerhans cell neoplasms'’
encompass Langerhans cell histiocytosis (LCH) and Langerhans cell sarcoma. The ‘other dendritic cell neoplasms' category comprises indeter-
minate dendritic cell tumor and interdigitating dendritic cell sarcoma. Histiocyte/macrophage neoplasms'include juvenile xanthogranuloma,
Erdheim-Chester disease, Rosai-Dorfman Disease, ALK-positive histiocytosis, and histiocytic sarcoma. Additionally, follicular dendritic cell neo-
plasms'are classified as mesenchymal dendritic cell neoplasms within the stroma-derived neoplasms of lymphoid tissues, including follicular
dendritic cell sarcoma, EBV-positive inflammatory follicular dendritic cell sarcoma, and fibroblastic reticular cell tumor.

Each subtype of histiocytic and dendritic cell neoplasms exhibits distinct morphological characteristics. The tumors also show a characteristic
immunophenotypic profile, including markers such as CD68, CD163, CD1a, S100, CD207/langerin, Factor Xllla, CD123,CD21, CD23, CD35, ALK,
as well as hematolymphoid markers like CD45, CD4, and CD43. In situ hybridization for EBV-encoded small RNA (EBER) is characteristic of a
specific subtype. Such immunoprofiling is instrumental in determining their cell of origin and specific subtype. Recently, it has been recognized
that subtypes of histiocytic and dendritic cell neoplasms often exhibit genomic alterations, particularly in the mitogen-activated protein kinase
(MAPK) pathway, including mutations in BRAF (especially BRAF p.V60OE), MAP2K1, KRAS, or NRAS. In cases of ALK+ histiocytosis, a characteristic
ALK gene translocation is observed.

The pathologic criteria for diagnosing these neoplasms are multifaceted, involving the assessment of morphological aspects, immunopheno-
typic profiles, and molecular genetics. This comprehensive approach is essential for accurately differentiating and classifying these neoplasms,
in accordance with the updated WHO classification.
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Overview of lymphoma classification

Tae-Jung Kim
College of Medicine, The Catholic University of Korea, Korea

We herein present of 4™ edition of the World Health Organization (WHO) Classification of Haematolymphoid Tumours focusing on lymphoma
and the introduction of upcoming 5™ edition of classification. In addition to describing the classification’s entities, we highlight the changes
from the revised 4th edition. These include reorganization of entities using a hierarchical system, as used throughout the 5th edition of the WHO
classification of tumors of all organ systems, modification of nomenclature for some entities, revision of diagnostic criteria or subtypes, deletion
of certain entities, and introduction of new entities, as well as inclusion of tumor-like lesions. Furthermore, we will discuss the diagnostic impor-

tance of core needle biopsy in lymphoma diagnosis and the role of multidisciplinary approach in optimization of both clinical and pathological
result.
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What's new in AML classification

Hee Sue Park
Chungbuk National University College of Medicine, Korea

The World Health Organization Classification of Hematolymphoid Tumors has served as an international diagnostic criterion for an extended pe-
riod. However, in 2022, the International Consensus Classification (ICC) and the 5th edition of the WHO classification (WHO-HAEMS5) introduced
a similar yet distinct approach diagnostically, leading to confusion in practical applications.

Both classifications primarily utilize recurrent genetic abnormalities as the first criteria, maintaining the genetic disease definition from the WHO-
HAEMA4 classification, such as PMR:RARA, RUNXT:RUNX1T1, CBFB:MYH1, DEK:NUP214 fusion, and KMT2A rearrangement. However, a notable
difference arises in blast percentage. The ICC requires a minimum of 10% blasts in bone marrow or peripheral blood, while WHO-HAEMS5 does
not set a blast cutoff. Both classifications stipulate at least a 20% blast percentage for defining AML with BCR:ABL1. Additionally, the ICC requires
a blast percentage of at least 10% for NPM1 and CEBPA inframe bZIP mutations, whereas WHO-HAEMS5 has no blast number cutoff for NPM1,
buta 20% blast count is necessary for AML with CEBPA mutation. The newly introduced TP53 mutation is exclusive to the ICC, diagnosable when
the blast countis over 20% and VAF is over 10%.

Assignificant alteration from AML with myelodysplasia-related changes (WHO-HAEMA4) is the elimination of morphologic dysplasia and the tran-
sition to a cytogenetic or gene mutation-based definition. It is now termed AML, myelodysplasia-related (AML-MR) by WHO-HAEMS, defined
by the ICC as AML with myelodysplasia-related gene mutations and AML with myelodysplasia-related cytogenetic abnormalities. Cytogenetics
remain similar to WHO-HAEM4, but ICC includes trisomy 8 and del(20g), while WHO-HAEMS includes del(11q), -13, or del(13q). Both include
genetic mutations in ASXL1, BCOR, EZH2, STAG2, SF3B1, SRSF2, U2AF1, and ZRSR2, with ICC additionally incorporating RUNXT1.

Finally, AML defined by differentiation (WHO-HAEMS5) and AML not otherwise specified (ICC) are characterized by a lack of defining genetic
abnormalities. In the therapy-related myeloid neoplasm category, WHO-HAEMS terms it as myeloid neoplasm post cytotoxic therapy (MN-
pCT), while in the ICC, therapy-related can be identified by describing it as “therapy-related,'but it is not separately classified by AML subtype.
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Recent update of MDS classification

Miyoung Kim
University of Ulsan College of Medicine, Korea

The World Health Organization (WHO) Classification of Haematolymphoid Tumours recently released its 5™ edition and the International Con-
sensus Classification (ICC) developed its classification scheme. Both classification systems provide definitions of clonal hematopoiesis, clonal
hematopoiesis of indeterminate potential, and clonal cytopenia of undetermined significance. The WHO classification categorizes MDS into
two categories — MDS with defining genetic abnormalities and MDS, morphologically defined. The former is further divided into (i) MDS with
low blasts and isolated 5q deletion, (i) MDS with low blasts and SF3B1 mutation, and (iii) MDS with biallelic TP53 inactivation. The latter is divided
into (i) MDS with low blasts, (i) MDS, hypoplastic, and (i) MDS with increased blasts, which consists of MDS with increased blasts 1, MDS with
increased blasts 2, and MDS with fibrosis. The ICC is similar but has a few differences. MDS is categorized as (i) MDS with mutated SF3BT1, (i) MDS
with del(5g), (iii) MDS, NOS without dysplasia, (iv) MDS, NOS with single lineage dysplasia, (v) MDS, NOS with multilineage dysplasia, (vi) MDS
with excess blasts, and (vii) MDS/AML. The differences between the WHO2016 classification and the two current classifications will be discussed
in this lecture.
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Comprehensive overview of cell-based artificial platelet production

Seung Yeob Lee
Jeonbuk National University Medical School, Korea

Artificial platelet production, particularly via cell-based methods, has emerged as a pivotal area in biomedical research, offering promising
avenues for addressing the chronic shortages in blood transfusions and improving therapeutic outcomes in hemostatic disorders. This pre-
sentation reviews a comprehensive overview of the current state and advancements in the production of cell-based artificial platelets. The
production process of artificial platelets is a complex interplay of biological, chemical, and engineering principles. Central to this process is the
selection of appropriate progenitor cells, which are typically derived from megakaryocytes or pluripotent stem cells. The transformation of these
cellsinto platelets or platelet-like particles is directed by a precisely structured sequence of biochemical signals, which closely mimic the physio-
logical process of thrombopoiesis. Advances in bioreactor design have further enhanced the scalability and efficiency of the production. These
bioreactors, often incorporating microfluidic systems, provide controlled environments that facilitate the maturation and release of platelets,
closely resembling the natural shear stress and microenvironmental conditions found in bone marrow niches. A significant challenge in this
domain is ensuring the functional equivalence of artificial platelets to their natural counterparts. This includes the ability to aggregate, adhere to
vascular injury sites, and interact with clotting factors. Innovations in surface engineering and biomimetic approaches have been instrumental
in enhancing these functional aspects. In conclusion, the production of cell-based artificial platelets stands at the forefront of translational med-
icine. While significant progress has been made, ongoing research and collaboration between biologists, chemists, and engineers are critical to
overcoming existing challenges and fully realizing the potential of this innovative technology. The future of artificial platelet production holds
immense promise, not only in revolutionizing transfusion medicine but also in opening new pathways for therapeutic interventions.
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Anti-CD38 and anti-CD47 delay timely transfusion

Hyungsuk Kim
Seoul National University College of Medicine, Korea

Various types of third-generation cancer immunotherapy agents have been developed, gaining significant attention in the fields of research
and clinical practice. Cancer immunotherapy offers many advantages over conventional cancer treatments in terms of side effects, long-term
effectiveness, the potential for achieving complete response, and the feasibility of combination therapy. However, in the case of drugs targeting
(D38 and CD47,they have been identified to pose challenges regarding blood transfusion, causing false positive results during pre-transfusion
compatibility testing, making it difficult to find suitable blood products or leading to delays in blood transfusion.

(D38 is a transmembrane protein antigen highly expressed on the surface of myeloma cells in patients with multiple myeloma, and it is best
known as the primary target for monoclonal antibody therapy, daratumumab (Darzalex, Johnson & Johnson, New Brunswick, NJ, USA). CD38 is
also expressed on the surface of immune cells such as lymphocytes and is known to have expression also on red blood cells (RBCs). As a result,
when performing pre-transfusion testing on patients receiving daratumumab, the drug can attach to the RBCs used in the test, primarily in
conditions where an indirect antiglobulin test is employed, leading to false positive results. The most challenging practical scenario involves
panreactive false positive results exhibited during unexpected antibody screening or crossmatching, making it difficult to determine the pres-
ence of other RBC alloantibodies and hindering the selection of appropriate and safe blood products. To address this issue, the use of DTT
treatment on RBCs is widely employed.

The CD47-signal regulatory protein a (SIRPa) checkpoint is a major mechanism used by macrophages to distinguish “self” from “non-self’ In
cancer cells, CD47 is known to be overexpressed as a means to evade macrophage phagocytosis. To block this mechanism, monoclonal anti-
bodies targeting CD47 or drugs of the SIRPa-Fc fusion protein type have been developed and are being utilized in research for the treatment
of solid and hematologic malignancies. The CD47 cell surface antigen is observed in various types of cells, including RBCs, where CD47 binds
to the Rh complex and is expressed to a significant extent. For this reason, drugs with antibody-like properties that bind to CD47 and block
the CD47-SIRPa pathway have been reported to interfere with pre-transfusion testing, similar to anti-CD38 drugs. However, a well-established
method, such as DTT treatment of RBCs as in the case of CD38, to address interference in pre-transfusion testing related to CD47 has not been
established. As it is difficult to confirm the presence of RBC alloantibodies, the current best practice is considered to be the implementation of
extended antigen-matched RBC transfusion as an alternative. This session aims to provide a more detailed discussion of these topics.
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Reappraisal of transfusion-transmitted infections

Dae-Hyun Ko
University of Ulsan College of Medicine, Korea

The blood-derived blood products inherently cannot be free from the risk of infection, as they are biologic materials derived from the human
body. To prevent this, many countries conduct screening tests for blood products intended for transfusion. However, due to technological
limitations, it is still not possible to reduce the risk to zero. In this review, | aim to examine the current status of the risk of transfusion-transmitted
infections and provide prospects for the future.
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AL cardiac amyloidosis

Darae Kim
Sungkyunkwan University School of Medicine, Korea

Amyloid light chain (AL) amyloidosis represents a complex and severe condition characterized by a systemic and progressive accumulation
of amyloid proteins, particularly affecting individuals around the median age of 65, with a slight male predominance. This disorder, marked by
clonal plasma cell dyscrasia, leads to the production of amyloidogenic immunoglobulin light chains, primarily of the A subtype, which form
insoluble fibrils depositing in various tissues and causing significant organ dysfunction. The heart, being the most frequently affected organ,
showcases over three-quarters of patients presenting with cardiac symptoms at diagnosis, making cardiac involvement a critical factor in the
disease’s prognosis and the leading cause of mortality in AL amyloidosis, accounting for more than 61% of deaths.

The disease trajectory varies significantly with the extent of cardiac involvement, where patients with advanced cardiac disease have a median
survival of merely four months, in contrast to a near five-year expectancy in less severe cases. Despite these daunting figures, advancements in
therapeutic strategies and earlier detection have notably improved patient survival rates.

Cardiac manifestations are diverse, ranging from arrhythmias and heart failure to embolic events and conduction abnormalities, often culmi-
nating in life-threatening complications. The pathological hallmark in cardiac amyloidosis includes symmetrical thickening of the ventricular
walls without dilation and a preserved ejection fraction until the advanced stages of the disease. The amyloid infiltration pattern in the heart is
distinctive, with a reduction in longitudinal strain that is more pronounced than in other forms of heart failure, leading to a characteristic imag-
ing pattern known as the "bull’s-eye pattern.’

Beyond the heart, AL amyloidosis affects multiple other organs, leading to a wide array of symptoms from nephropathy and hepatomegaly to
neuropathy and macroglossia, further complicating the clinical picture and impacting patients'quality of life across various dimensions, includ-
ing physical well-being, emotional health, and social functioning.

In summary, AL amyloidosis is a grave condition with a multifaceted impact on patients, predominantly dictated by the degree of cardiac in-
volvement. Continuous advancements in medical research and treatment methodologies hold promise for better management and improved
outcomes for those affected by this challenging disease.
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Nephrologist’s perspective on monoclonal gammopathy of renal significance

Soon Hyo Kwon
Soonchunhyang University College of Medicine, Korea

Kidney disease frequently complicates multiple myeloma and other malignancies associated with monoclonal gammopathy. Nonetheless,
kidney diseases related to dysproteinemia can also arise independently of overt multiple myeloma or hematologic malignancies.

Monoclonal Gammopathy of Renal Significance (MGRS) denotes a spectrum of disorders where a monoclonal immunoglobulin, produced
by a benign or pre-malignant B cell or plasma cell clone, inflicts kidney damage. MGRS-associated renal diseases manifest in various forms,
including immunoglobulin-associated amyloidosis, Monoclonal Immunoglobulin Deposition Diseases (MIDDs - light chain, heavy chain, and
combined light and heavy chain deposition diseases), Proliferative Glomerulonephritis with Monoclonal Immunoglobulin Deposits (PGNMID),
(3 glomerulopathy with monoclonal gammopathy, light chain proximal tubulopathy, among others. Although MGRS is a non-malignant or
pre-malignant hematological condition, its renal implications are significant, often leading to progressive kidney damage and eventually end-
stage kidney disease (ESKD).

This presentation will explore the diagnosis and management of MGRS, particularly focusing on the nephrologist’s viewpoint.
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Monoclonal gammopathies of neurological significance

Ju-Hong Min
Sungkyunkwan University School of Medicine, Korea

Monoclonal gammopathy is frequently found in the general population, which could be referred to as ‘monoclonal gammopathy of unde-
termined significance’ (MGUS) or related to hematological malignancies. MGUS is a premalignant disorder with a 0.5-1.5% per year risk of pro-
gression to multiple myeloma (MM) or other related hematological malignancies. In addition, this association of MGUS with peripheral neu-
ropathy is not uncommon and monoclonal gammopathy is one of various disorders, which should be included in the differential diagnostic
evaluation of peripheral neuropathy. Several clinical and laboratory features could differ between MGUS without neuropathy and MGUS with
neuropathy. Therefore, it is important that MGUS should be monitored carefully whether neurological symptoms occur, particularly progres-
sive sensorimotor deficits and ataxia.
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Back to the basic: Coagulation pathway

Seonyang Park
Inje University College of Medicine, Korea
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Pharmacology: Anticoagulants and reversal agents

Seo-Yeon Ahn
Chonnam National University Medical School, Korea
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Proper application of anticoagulation therapy on cancer associated thrombosis

Ho-Young Yhim
Jeonbuk National University Medical School, Korea
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Functional iron deficiency in cancer patients

Ik-Chan Song
Chungnam National University College of Medicine, Korea

In cancer patients, anemia is commonly observed due to anticancer chemotherapy or radiation therapy, as well as the inflammatory response
caused by the cancer itself. In such cases, functional iron deficiency may occur, where there is sufficient stored iron, but a reduced functional
utilization of iron needed for red blood cell production. Functional iron deficiency anemia is defined by a ferritin level between 30 and 500ug/dL
with a transferrin saturation of less than 50%. Functional iron deficiency often arises following continued erythropoiesis stimulating agent (ESA)
use, resulting in a blunted erythropoietic response to anemia. Although oral iron has been used more commonly, intravenous iron has superior
efficacy and should be considered for supplementation in this setting. Recently, many studies have reported on the efficacy of ferric carboxy-
maltose in various conditions accompanied by iron deficiency. In the randomized clinical trial IVICA trial, which included 116 anemia colorectal
cancer patients, preoperative administration of ferric carboxymaltose in higher Hb levels after surgery compared to oral ferrous sulfate. And a
follow-up study indicated that patients who received ferric carboxymaltose had significantly improved quality of life scores, compared to pa-
tients who received oral iron. However, ferric carboxymaltose has been associated with severe phosphate deficiency that is often asymptomatic.
Therefore, patients receiving ferric carboxymaltose should be closely monitored for hypophosphatemia.
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Assessment of neutropenia in hospitalized patients

Young Hoon Park
Ewha Womans University College of Medicine, Korea

Neutrophils play an essential role in immune defenses by ingesting, killing, and digesting invading microorganisms, including fungi and bac-
teria. Neutropenia is a common clinical problem seen in clinical practice and the prevalence of neutropenia is reported from 0 to 10 percent in
healthy, asymptomatic individuals, but is higher in individuals with certain medical conditions (eg, autoimmune, connective tissue diseases, and
malignancies). The etiologies of neutropenia vary from transient suppression by self-limited viral illnesses to previously undetected congenital
syndromes to serious systemic diseases. The clinical significance likewise ranges from a mild laboratory abnormality with no detectable conse-
quence to a severe disorder characterized by recurrent, life-threatening infections. Especially, the hospitalized patient with neutropenia should
be promptly assessed for potential medical emergencies and managed accordingly. Evaluation of neutropenia in the hospitalized patient
should determine, when possible, whether neutropenia developed during the hospitalization or was present previously. Results of CBCs with
differential counts from prior hospitalizations and the ambulatory setting are important for making these distinctions.
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Perioperative consultation for the appropriate transfusion

Ka-Won Kang
Korea University College of Medicine, Korea
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Genomic technologies for detecting structural variations in hematologic malig-
nancies

Miae Jang
Sungkyunkwan University School of Medicine, Korea

Genomic structural variations in myeloid, lymphoid, and plasma cell neoplasms can provide key diagnostic, prognostic, and therapeutic infor-
mation while elucidating underlying disease biology. A variety of molecular diagnostics plays a central role in the evaluation of hematologic
malignancies. Traditional cytogenetic diagnostic assays such as chromosome banding and fluorescence in situ hybridization are essential com-
ponents of the current diagnostic workup that guides clinical care for most hematologic malignancies. However, there are inherent limitations
to each assay, including limited resolution for detecting small structural variations and low coverage that can only detect alterations in the target
regions. Recently, rapid expansion and increasing availability of novel and comprehensive genomic technologies are leading to adoption in
clinical laboratories for use in clinical management and translational research. This review aims to improve understanding of the clinical utility
of structural variation in hematologic malignancies and to introduce various genomic technologies that enable more personalized tumor
characterization and individualized treatment.
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The role of NGS in hematologic malignancies

Young-Uk Cho
University of ulsan College of Medicine, Korea

Genetic abnormalities have been classically identified through traditional cytogenetics, fluorescence in situ hybridization, and single poly-
merase chain reaction tests. Next-generation sequencing (NGS) allows simultaneous detection of dominant molecular alterations and minor
clones in a high-throughput, efficient, and cost-effective manner. The ability to detect multiple targets in multiple samples dramatically reduces
overall cost and test time compared to stepwise analysis using a single test. Over the past 15 years, NGS has rapidly evolved from a promising
research tool to a core component of the clinical laboratory. Sequencing of tumor cells provides an important step to detect somatic driver mu-
tations that not only characterize the disease but also influence treatment decisions. In hemato-oncology, NGS technology is used for accurate
classification and diagnosis based on genetic alterations, risk stratification, treatment guidance, and even disease monitoring [1]. In the context
of this advancement, the classification of blood cancers recently revised by the World Health Organization and the European Leukemia Net rec-
ommendations for the diagnosis and management of acute myeloid leukemia consider genetic abnormalities as a top priority for diagnosis and
prognostication, monitoring measurable residual disease and treatment choice [2, 3]. Here, we will review the role, strengths, and limitations of
various NGS approaches for the diagnosis, treatment, and follow-up of hemato-oncology patients.
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Germline predisposition to hematologic malignancies

Sang Mee Hwang
Seoul National University College of Medicine, Korea

Recent advances in technology lead to high throughput sequencing, especially gene panel testing, of hematologic malignancies in clinical
practice. Germline predisposition had been only considered in certain patients with prior personal history of multiple cancers or with family
history. However, recent studies have shown that inherited hematologic malignancies are underappreciated and may be diagnosed at a later
stage in life, without prior syndromic features, or without personal history or relevant family history. The diagnosis of germline predisposition
may change choice of therapy, donor selection for hematopoietic stem cell transplantation, patient management and surveillance. This review
will discuss approaches to diagnose various germline predisposition to hematologic malignancies and review current genomic testing for
germline predisposition in hematologic malignancies.
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Treatment of newly diagnosed multiple myeloma: Focus on daratumumab combi-
nation

Elena Zamagni
IRCCS Azienda Ospedaliero-Universitaria di Bologna, Italy

Despite advances in myeloma care, multiple myeloma (MM) remains an incurable disease, and almost all patients relapse after treatment. The use
of effective combinations early in the treatment pathway may prolong remission and increase the chances of a positive long-term outcome. The
European Hematology Association (EHA)-European Society for Medical Oncology (ESMO) guidelines recommend Daratumumab-based regimens
as first-line treatment options for both transplant-eligible and transplant-ineligible patients with Newly diagnosed multiple myeloma. The use of
Daratumumab combined quadruplet therapy for transplant-eligible patients has have demonstrated their clinical benefits, paving the way for
their consideration in the treatment regimen. Its efficacy and safety in patients with Daratumumaby/Bortezomib/Thalidomide/Dexamethasone
(DaraVTd) were evaluated in the CASSIOPEIA trial, which included 1,085 patients. In Part 1, DaraVTd induction/consolidation improved depth of
response, including increased rates of sCR, >CR, and MRD negativity, and prolonged progression free survival. MRD-negativity rates and sustained
MRD-negativity rates were significantly higher after D-VTd induction/consolidation versus Bortezomib/Thalidomide/Dexamethasone (VTd). The
most common grade 3 or 4 adverse events were neutropenia, lymphopenia, and stomatitis. Besides, the recent updates on Daratumumab/Bor-
tezomib/Lenalidomide/Dexamethasone (from the Griffin/Perseus trial), Daratumumab/Carfilzomib/Lenalidomide/Dexamethasone (from the IFM
2018-04 trial), and Isatuximab/Carfilzomib/Lenalidomide/Dexamethasone (from the IsKia EMN24 trial) affirm the significant strides in treatment
advancements. For transplant-eligible patients, the inclusion of a monoclonal antibody as part of a quadruplet therapy regimen is now being
considered as a standard of care, reflecting a significant evolution in therapeutic approaches.

In South Korea, the VRd regimen is the standard of care, and access to Darzalex combination therapy is limited due to it being non-reimbursable
yet. In this presentation, we aim to discuss the clinical usefulness of DVTd as an induction therapy, particularly focusing on patient populations
where it can offer clinical benefits and, notably, greater clinical advantages compared to VRd, such as those with renal impairment or high risk.
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The ultimate value of C5 inhibitors in the evolving treatment landscape of PNH

Sung-Hyun Kim
Dong-A University College of Medicine, Korea

Paroxysmal Nocturnal Hemoglobinuria (PNH) is a rare hematologic disorder distinguished by chronic intravascular hemolysis (IVH) resulting from
adeficiency in glycosylphosphatidylinositol (GPI)-anchor protein synthesis caused by the PIG-A gene mutation [1-3]. With an incidence of 15.9 per
million population, PNH presents a distinctive challenge in the field of hematologic diseases [4, 5]. Clinical manifestations encompass elevated lac-
tate dehydrogenase (LDH), diminished hemoglobin levels [6], and associated complications such as thrombosis and pulmonary hypertension [7].

The primary therapeutic goal in PNH management is to control IVH, which is recognized as the main physiological threat, along with associated
symptoms like anemia, fatigue, and low hemoglobin levels. This is crucial because IVH leads to a red blood cell destruction rate (200 mL of RBC/
hour), approximately 10 times higher than that of extravascular hemolysis (EVH) [8]. Recognizing the criticality of timely diagnosis and proactive
intervention is pivotal, as conventional treatments like oral iron supplementation, red blood cell transfusion, and antibiotic therapy have historically
yielded high 5-year (35%) and 10-year (50%) mortality rates [9].

Thus, introducing C5 inhibitors has revolutionized the landscape of PNH treatment. A comprehensive analysis of real-world data from the Korean
Health Insurance Review and Assessment Service, spanning from 2009 to 2020 and focusing on the first-generation monoclonal antibody C5
inhibitor, eculizumab, reveals notable outcomes. This study includes 80 patients with PNH and a high disease burden. The overall survival rates
reached an impressive 96.2%, and LDH levels stabilized in most patients throughout the treatment duration. Furthermore, the introduction of
eculizumab resulted in the resolution of complications related to PNH at the initiation of treatment. Specifically, 44.4% of patients with renal failure,
95.8% with smooth muscle spasm, 70.0% with thromboembolism, and 26.7% with pulmonary hypertension experienced resolution of these
complications. This advancement in PNH treatment with C5 inhibitors not only contributes to an enhanced quality of life for patients but also
underscores the long-term efficacy and safety of these interventions in managing PNH [10].

Afterward, ravulizumab, an enhanced C5 inhibitor designed to augment the therapeutic efficacy of the former, has emerged. Ravulizumab features
a4-foldlonger half-life achieved through FcRn-mediated recycling in an acidic endosome environment. Clinical studies, namely 301 (NCT02946463)
and 302 (NCT03056040), have demonstrated immediate, complete, and sustained C5 inhibition, along with excellent safety profiles and a signif-
icant reduction in breakthrough hemolysis (BTH) compared to eculizumab among both inhibitor-naive patients and those switched from eculi-
zumab [11-13]. Subsequently, an extension study (301) was conducted to compare the survival rates between ravulizumab and eculizumab. Over
a period of up to 6 years, ravulizumab provided effective long-term control of IVH, as evidenced by the maintenance of LDH levels and a low inci-
dence of major adverse vascular events, including thrombotic events. Furthermore, age- and sex-adjusted survival analysis revealed a significantly
lower risk of death in patients treated with ravulizumab (hazard ratio [95% confidence interval] = 0.14 [0.06-0.32]) [14].

Recently, there has been a notable emergence of C3 inhibitors targeting the proximal complement system to address the unmet needs associated
with C5 inhibitors, such as EVH [15, 16]. While offering the advantage of sustaining elevated hemoglobin levels [17],a documented risk of increased
LDH levels, reaching up to 10~15 times the upper limit of normal (ULN) and resulting in massive BTH, has been reported [1, 6]. Consequently, de-
spite the potential benefits of C3 inhibitors in hemoglobin preservation, the fundamental issue of IVH in PNH treatment remains. Thus, C5 inhibitors,
ensuring long-term efficacy and safety, persist as the established standard care for PNH [10, 18, 19].

As the landscape of PNH treatment continues to evolve, a nuanced understanding of determinants beyond mere symptom improvement be-
comes imperative for enhancing patients' quality of life. A post hoc analysis of ravulizumab’s 301 study underscores the statistically significant
association between the reduction in absolute mean LDH levels and the improvement in patient-reported outcomes. Metrics such as Functional
Assessment of Chronic lliness Therapy-Fatigue (FACIT-F) and the European Organisation for Research and Treatment of Cancer Quality of Life Ques-
tionnaire-Core 30 (EORTC QLQ-C30) scores revealed rapid and sustained improvements in quality of life, even with modest increases in hemoglo-
bin levels. Notably, patients with LDH levels < 1.5 x ULN consistently exhibited greater improvements in FACIT-F and EORTC QLQ-C30 scores across
all time points compared to those with LDH levels > 1.5 x ULN [20]. Additionally, the extension study 302 highlights PNH treatment preferences,
revealing that 93% of eculizumab-experienced patients favor ravulizumab. The 11-item questionnaire emphasizes factors such as infusion frequen-
¢y, planning activities, and overall quality of life. Notably, 43% identified infusion frequency as the most crucial factor. This patient-centric approach
underscores the need to consider holistic aspects, indicating a step toward more personalized and impactful PNH care with ravulizumab [21].
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In conclusion, PNH, a rare disease characterized by persistent IVH, poses a significant challenge. C5 inhibitors, notably eculizumab and ravuli-
zumab, have revolutionized treatment. Eculizumab shows a remarkable 96.2% survival rate and complication resolution, while ravulizumab,
with a 4-fold longer half-life, exhibits superior efficacy. Ravulizumab emerges as a valuable choice, providing sustained IVH control and pos-
itive impacts on patient-reported outcomes, emphasizing its potential as a preferred treatment. Despite C3 inhibitors'emergence, C5 inhibi-
tors remain the standard care for PNH. The evolving treatment landscape underscores the importance of comprehensive outcomes beyond
symptom relief, with ravulizumab demonstrating a significant association between reduced LDH levels and improved quality of life metrics. In
summary, the continued importance of C5 inhibitors in the treatment of PNH underscores their pivotal role in the evolving landscape of PNH
therapy. These inhibitors not only transform physiological outcomes but also significantly enhance overall well-being for patients.
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Treatment strategies for elderly AML with FLT3-mutation, entering the era of FLT3
Inhibitors

Naoko Hosono
University of Fukui, Japan

FMS-like tyrosine kinase 3 (FLT3) mutations are found in 25-30% of patients with acute myeloid leukemia (AML) and are associated with leu-
kemic cell proliferation through constitutive activation of receptor-type tyrosine kinases. While FLT3-TD-positive AML generally responds to
chemotherapy, the short duration of remission and high relapse rate leads to consideration of allogeneic transplantation.

FLT3 inhibitors are classified into two major types based on their inhibitory activity according to their structural formula: type 1 inhibitors (mi-
dostaurin, gilteritinib), which are effective for both FLT3-ITD and TKD mutations, and type 2 inhibitors (sorafenib, quizartinib), which are effective
only for FLT3-TD mutations. Although the use of FLT3 inhibitors has improved the prognosis of Fit patients with FLT3-mutated AML, in elderly
patients who are not candidates for transplantation, the goals of treatment are prolonged survival and improved quality of life, which requires
appropriate use of low intensity agents.

Azacitidine and venetoclax (AZA/VEN) are commonly used as initial induction therapy for unfit patients who are not eligible for intense chemo-
therapy, based on the results of the VIALE-A trial. Although AZA/VEN treatment in this trial also demonstrated a high remission rate in FLT3-mu-
tated AML, unfortunately no survival advantage was found in the subgroup analysis. One reason for this has been indicated as the expansion
of FLT3 mutated clones. When AZA/VEN therapy is used to prolong OS, any signs of increased leukemic cells after initial response should be
checked for FLT3 mutations.

For FLT3-mutated AML that relapsed after initial therapy, monotherapy with gilteritinib or quizartinib has been shown to have better response
rates and longer survival than salvage chemotherapy (FLAG, MEC, azacitidine, etc.). In a phase Il study (ADMIRAL trial) comparing gilteritinib and
salvage chemotherapy, the CRc rate was significantly higher in the gilteritinib group (34% vs. 15%) and the median overall survival was signifi-
cantly longer than that in the salvage chemotherapy (9.3 months vs. 5.6 months; hazard ratio for death, 0.64). Long-term follow-up data from
the ADMIRAL trial were also published, showing favorable tolerability and long-term safety. Because of the different adverse event profiles of
AZA/VEN and gilteritinib, it is recommended that treatment strategies for older patients with AML be based on an evaluation of patient factors
(organ function, cognitive function, and social support) and treatment goals.

In addition, the Beat AML S8 studly of a triplet therapy (decitabine/VEN/gilteritinib) in newly diagnosed FLT3-mutated AML aged >60 years old
showed a high response rate (CRc rate 61.1%) and did not reach median OS (median follow-up 19.7 months). In the future, the triplet therapy
(AZA/VEN/qgilteritinib) is expected to be used to achieve a deeper response and longer survival for elderly patients with FLT3-mutated AML who
are ineligible for intensive chemotherapy, and the results of ongoing clinical trials (NCT05520567) are awaited.
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Advances in the treatment paradigm with bispecific antibodies

Wendy Osborne
Newcastle University, UK

The development of bispecific antibodies for lymphoma has allowed our patients to have anoff the shelf"T cell engaging treatment. To maxi-
mise patient benefit, we need to optimise the delivery of these new drugs and understand optimal patient selection. More treatment options
are now available for relapsed/refractory B cell lymphoma and the impact of one treatment on the subsequent efficacy of the next, will become
a focus of research to further improve patient outcomes.
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Continued hope with ONUREG - A new maintenance therapy to treat AML

Esther Oliva
Grande Ospedale Metropolitano Bianchi Melacrino Morelli, Italy

Acute myeloid leukemia (AML) generally affects older adults and has a poor prognosis. Alithough induction chemotherapy results in complete
remission (CR) in many, relapse is common and overall survival is poor. Subcutaneous azacitidine as maintenance therapy has not shown
clear advantage in improving outcomes in patients obtaining a CR. A phase 3, randomized, double-blind, placebo-controlled trial, compared
Onureg, the oral formulation of azacitidine (CC-486, a hypomethylating agent that is not bioequivalent to injectable azacitidine) to placebo as
maintenance therapy in patients with AML who were 55 years of age or older, in CR with or without complete blood count recovery, and were
not candidates for hematopoietic stem-cell transplantation. Patients were randomly assigned to receive CC-486 (300 mg) or placebo once daily
for 14 days per 28-day cycle. The primary end point was overall survival. Secondary end points included relapse-free survival and health-related
quality of life (HRQOL).

472 patients underwent randomization; 238 were assigned to the CC-486 group and 234 to the placebo group. The median age was 68 years
(range, 55 to 86). Median overall survival from the time of randomization was significantly longer with CC-486 than with placebo (24.7 months
and 14.8 months, respectively; P<0.001). Median relapse-free survival was also significantly longer with CC-486 than with placebo (10.2 months
and 4.8 months, respectively; P<0.001). Benefits of CC-486 with respect to overall and relapse-free survival were shown in most subgroups,
including patients with FLT-3 mutations, defined according to baseline characteristics. Some cases with minimal residual disease (MRD) at
randomization becane MRD negative during randomization. Modulation of dosing prevented overt relapse in some cases. The most common
adverse events in both groups were grade 1 or 2 gastrointestinal events. Common grade 3 or 4 adverse events were neutropenia (in 41% of
patients in the CC-486 group and 24% of patients in the placebo group) and thrombocytopenia (in 22% and 21%, respectively). HRQOL was
preserved and comparable in both arms. In conclusion, CC-486 maintenance therapy was associated with significantly longer overall and
relapse-free survival than placebo among older patients with AML who were in remission after chemotherapy. Side effects were mainly gastro-
intestinal symptoms and neutropenia. HRQOL measures were maintained throughout treatment.
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Mogamulizumab: A new era in MF/SS management - Clinical evidence and practi-
cal consideration

Francine Foss
Yale University School of Medicine, USA
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TKI treatment pattern and new therapy of CML

Qian Jiang
Peking University People’s Hospital, China

Background: Effective TKIs options are available in early lines of therapy for CML, but patients may experience intolerance or resistance to TKIs.
Methods: Review of TKI treatment pattern and the new therapy of CML from the last 3-5 years.

Results: CML patients with TKI treatment are faced with resistance or intolerance, or both. In China, patients resistant to TKIs are not uncom-
mon, resulting in a substantial unmet clinical need.

There are currently a variety of drugs working to address this issue. Several studies show that asciminib(ABLOO1), the first BCR:ABL1 inhibitor
that works by Specifically Targeting the ABL Myristoyl Pocket (STAMP), can quickly achieve a deep molecular response in CML-CP patients who
have previously been resistant or intolerant to >2 types of TKls. Olverembatinib (HQP1351), compared to the existing best available treatment,
demonstrated superior efficacy and tolerability in patients with TKl-resistant CML-CP. Phase | study indicated that Tgrx-678 exhibited favorable
clinical activity and tolerability in patients with TKl-resistant / refractory CML. Moreover, ponatinib has proven its efficacy as salvage therapy for
patients intolerant, or resistant to at least 2 TKl in CP-CML.

Conclusions: New generation of TKls, especially STAMP inhibitor hold promise in addressing CML resistance / intolerance after >2TK(s.
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The optimal treatment strategy for transplant-ineligible relapsed/refractory DLBCL

Kwai Han Yoo
Gachon University College of Medicine, Korea

While initial chemoimmunotherapy cures most patients with diffuse large B-cell ymphoma (DLBCL), approximately 309-409% will experience
relapsed or refractory (R/R) disease. The standard approach for treating these individuals involved salvage chemotherapy, followed by an au-
tologous stem-cell transplant (ASCT). However, approximately half of the patients cannot undergo ASCT due to various reasons such as age,
comorbidities, or poor performance status, and it has significant therapeutic challenges with poor outcomes.

Tafasitamab is a monoclonal antibody targeting CD19, a protein ubiquitously expressed on the surface of B-cells. When paired with lena-
lidomide, an immunomodulatory agent, the synergy between the two drugs activates multiple immune pathways, leading to enhanced
antitumor activity. This multimodal action facilitates direct tumor cell killing and primes the immune system to recognize and eliminate cancer
cells more effectively. The L-MIND trial, a single-arm, multicenter study, demonstrated a significant improvement in overall response rates and
progression-free survival among patients treated with tafasitamab plus lenalidomide, marking a notable advancement in the management of
transplant-ineligible R/R DLBCL patients. Complementing these results, the RE-MIND2 study further solidified the position of tafasitamab and
lenalidomide within the DLBCL treatment landscape by employing a real-world evidence approach.

While CAR T-cell therapy has proven effective for treating R/R DLBCL, and several bispecific T-cell engagers (BiTEs) are being introduced, ac-
cessibility of immunotherapy remains limited in many countries, including Korea. In this context, chemotherapy-free regimens, including
tafasitamab plus lenalidomide, can serve as complementary alternatives to immunotherapy for transplant-ineligible patients with R/R DLBCL.
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A single-arm, open-label, multicenter
study to assess molecular response of
P1101 therapy in patients with polycy-
themia vera and elevated hematocrit:
Results from 48 weeks core study
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Lee", Seug Yun Yoon’, Sang Kyun Sohn®, Ho-Jin Shin’, Sung Hwa
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Hoon Park'
1

Department of Hematology, Seoul St. Mary’s Hospital, The Catholic
University of Korea, Seoul, Republic of Korea

o

Cancer Research Institute, Seoul National University College of Medi-
cine, Seoul, Republic of Korea

Department of Internal Medicine, Chonnam National University
Hwasun Hospital, Chonnam National University Medical School, Jeol-
lanam-do, Republic of Korea

IS

Division of Hematology-Oncology, Department of Internal Medicine,
Institute of Health Science, Gyeongsang National University Hospital,
Gyeongsang National University College of Medicine, Jinju, Republic
of Korea

> Division of Hematology & Medical Oncology, Department of Internal

Medicine, Soonchunhyang University Seoul Hospital, Seoul, Republic
of Korea

o

Department of Hematology/Oncology, Kyungpook National Univer-
sity Hospital, Daegu, Republic of Korea

" Department of Hematology/Oncology, Pusan National University
Hospital, Busan, Republic of Korea

3

Division of Hematology/Oncology, Department of Internal Medicine,
Daegu Catholic, University Hospital, Daegu Catholic University School
of Medicine, Daegu, Republic of Korea

Division of Oncology and Hematology, Department of Internal Medi-
cine, Korea University Medical Center, Seoul, Republic of Korea

=)

Department of Hematology, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, Republic of Korea

Division of Hematology, Department of Internal Medicine, Severance
Hospital, Yonsei University College of Medicine, Seoul, Republic of
Korea

? Department of Internal Medicine, Seoul National University College
of Medicine, Seoul National University Bundang Hospital, Seongnam,
Republic of Korea

Departments of Hematology-Oncology, Ajou University School of
Medicine, Suwon, Republic of Korea

“ Department of Oncology and Hematology, Hanyang University Med-
ical Center Seoul, Seoul, Republic of Korea
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Background : Ropeginterferon alfa-2b(P1101) has shown greater
effectiveness in achieving durable hematological and molecular
remissions than hydroxyurea in patients with polycythemia vera
(PV). However, there are limited data on the clinical relevance of MR
during P1101 in Eastern Asians. Here, we evaluated clinical and mo-
lecular response, and the association between efficacy and MR.

Method : Patients were eligible if 19 years or older with PV diagnosed
by WHO's 2016 criteria, requiring cytoreductive therapy and elevated
hematocrit (>45%). Patients were treated with P1101 subcutaneous-
ly every 2 weeks, starting at a dose of 250 pg, followed by 350 ug
in week 2, 500 pg in week 4, and thereafter until week 48. The JAK2
Val617Phe allele burden was assessed every 12 weeks (Core Study).

Results : A total of 99 patients were enrolled, and considering the full
analysis definition, a total of 95 patients were included in this analysis:
52 (54.7%) patients was HU-naive and 43 (45.3%) patients was HU-re-
sistant/intolerant(R/l). The median age was 58 years (range, 26-81).
During 48 weeks of treatment, CHR was achieved in 27%, 46%, 56%,
and 63% at 12, 24, 36, and 48 weeks, respectively. In terms of mo-
lecular response (defined as 2009 ELN criteria), 32%, 36%, 49%, and
57% achieved the MR at 12, 24, 36, and 48 weeks, respectively. The
Phi Coefficient for determining of association between CHR and MR
was 0.61 (P<0.0001) at 48 weeks. In the safety profiles, there were 75
subjects (769) with at least one treatment-emergent adverse events
and 56 subjects (57%) with at least one treatment-related adverse
events.

Conclusion : This study demonstrated that ropeginterferon alfa-2b
therapy, with rapid dose optimization, induced hematological re-
sponse, reduced JAK2 allele burden, and was well tolerated in Ko-
rean. Moreover, we clarified the association between efficacy and
molecular response as assessed by a reduction in JAK2 allele burden.

Keywords : Polycythemia vera, Ropeginterferon alfa-2b, JAK2 mu-
tation allele burden, Complete hematologic response, Molecular
response
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Novel genomic variants influencing
methotrexate delayed excretion in pe-
diatric patients with acute lymphoblas-
tic leukemia
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Background : Methotrexate (MTX) is the primary drug used in the
treatment of pediatric acute lymphoblastic leukemia (ALL). Howev-
er, some patients exhibit delayed excretion of high-dose (HD) MTX,
which induces severe nephrotoxicity. We sought to identify relevant
mutations associated with delayed excretion of HD MTX in pediatric
patients with ALL.

Method : Whole exome sequencing of germline DNA was per-
formed in 51 Korean pediatric acute ALL patients who received intra-
venous HD MTX 5g/m?/dose as a 4 h infusion with oral 6-mercapto-
purine and intrathecal MTX. Clinical data including serum MTX levels
and toxicity markers were collected. A total of 341 HD MTX infusion
data from 51 patients and 51 representative infusions showing max-
imum fold creatinine (maximum fold Cr) for each patient were ana-
lyzed. Correlations between serum MTX level at 24 h as peak level
and toxicity markers were assessed. Analyses were performed to
identify variants affecting delayed MTX excretion.

Results : The 24 h MTX level was strongly correlated with subse-
quent creatinine level. In 51 infusions showing max fold Cr, Grade
2 - 3 acute kidney injury was developed in 13 (25.5%) of the 51 in-
fusions. One (2.0%) patient experienced grade 4 toxicity requiring
dialysis. DE was developed in 25 (49%) of the 51 infusions showing
max fold Cr. Moreover, 152229866 in CNTN2, rs200687372 in MTMR9,
rs777260512 in POLI, 1516954698 in PKD1L2, rs117765468 in NS-
MCET, and rs1800956 in ENG were identified as candidate variants
associated with delayed MTX excretion. In particular, ENG rs1800956
was significantly associated with delayed MTX excretion in all anal-
yses.

Conclusion : This is the first whole-exome sequencing-based analy-
sis of delayed MTX excretion in pediatric patients with ALL. Six can-
didate variants were identified, and ENG rs1800956 was identified
as a novel and promising variant affecting delayed MTX excretion.
Therefore, further analyses and validation are required.

Keywords : Methotrexate, Children, Acute lymphoblastic leukemia,
Pediatric, Pharmacogenomics
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Prognostic utility of minimal residual
disease (MRD) after curative intent
induction therapy for DLBCL: A pro-
spective real-world ctDNA study
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Department of Radiation Oncology, Stanford University, Stanford,
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Background : We assessed longitudinally measured ctDNA levels in
real-world DLBCL patients treated with anthracycline-based chemo-
therapies for the practical utility of ctDNA MRD assays in forecasting
survival outcomes.

Method : We prospectively enrolled 99 ND-DLBCL patients under-
going anthracycline-based chemotherapy (RCHOP or E-EPOCH)
for ctDNA profiling at 3 pre-defined milestones (Baseline, Interim
after 3 cycles (C4D1), and end of treatment [EOT]). Three hundred
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sixty-four samples were profiled in a blinded manner by phased vari-
able enrichment and detection sequencing (PhasED-Seq, Foresight
Diagnostics). MRD positive was determined when ctDNA levels ex-
ceeded an analytical detection threshold (~1:106 cfDNA molecules)
corresponding to 98% specificity. MRD levels were compared to
standardized responses by PET/CT (Lugano 2014), PFS, and OS.

Results : The median age was 58, and 67% had stage IIHV disease.
53% had IPI'scores >3, and 6% had MYC and BCL2 translocations. The
median follow-up was 44 months. We tested ctDNA performance
at each landmark for predicting outcomes. When dividing pretreat-
ment ctDNA levels at the median, ctDNA significantly predicted out-
comes (PFS: p=0.004, OS: p=0.0004). At C4D1 and EOT, patients were
categorized based on detectable or undetectable ctDNA-MRD.
This stratification significantly correlated with outcomes at both
C4D1 (PFS: p=0.0002, OS: p=0.0046) and EQT (PFS: p<0.0001, OS:
p<0.0001). Additionally, while interim PET/CT scans were prognostic
for PFS, they were not significantly prognostic for OS (PFS: p=0.02,
OS: p=0.06). At EQT, PET/CT scans were prognostic for PFS and OS
(PFS: p=0.011, OS: p=0.011). At both milestones, PET/CT appeared
less discriminatory than ctDNA-MRD. A Cox proportional hazards
model for OS revealed sustained prognostic value for ctDNA-MRD
at interim and EQT, while PET/CT lost significance in predicting out-
comes.

Conclusion : The higher predictive value and accuracy of detectable
CtDNA-MRD compared with PET/CT suggest opportunities to inte-
grate such assays in lymphoma response criteria, potentially inform-
ing future clinical decision-making.

Keywords : Diffuse large B cell lymphoma, ctDNA, Minimal residual
disease
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The transcriptomic profiles of NPM1
mutated acute myeloid leukemia re-
veal distinct subtypes characterized
by varying clinical outcomes
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Background : Nucleophosmin (NPM1) mutations in acute myeloid
leukemia (AML) are typically linked to a favorable survival outcome
after standard therapy. Nonetheless, within the subset of NPM1-mu-
tated AML cases, distinct clinical outcomes are observed, highlight-
ing the existence of heterogeneity within this group. In this study, we
employed RNA-seg-based gene expression profiling to delineate
the molecular heterogeneity among patients with NPM1-mutated
AML

Method : The RNA-sequencing data of 77 patients diagnosed with
NPM1-mutated AML from the University Health Network cohort in
Toronto, Canada, were subjected to comprehensive analysis. Em-
ploying supervised clustering, candidate gene clusters were dis-
cerned based on FLT3-ITD and corresponding expression profiles.
A Likelihood Ratio Test (LRT) was executed to identify differentially
expressed genes (DEGs) within these candidate clusters. Epigenetic
modifier genes (EMGs) of particular interest were then extracted
from the DEG list and subjected to functional analysis using Enrichr.

Results : By employing clustering techniques, we identified six dis-
tinct clusters. Remarkably, one cluster from the FLT3-ITD negative
subset exhibited a gene expression profile (GEP) like that of the
FLT3-ITD positive group. Notably, epigenetic modifier genes (EMGs)
demonstrated significantly disparate expressions among these
delineated clusters. Upon examining the interplay between these
EMGs and FLT3-ITD, IDH1 consistently exhibited higher expression in
the cluster associated with poorer outcomes, irrespective of FLT3-TD
condition. In contrast, TET2 expression significantly increased within
clusters associated with a favorable outcome, specifically within the
FLT3-ITD positive group. A multivariate analysis underscored that el-
evated TET2 expression within the FLT3-ITD positive group correlat-
ed with a favorable response rate. Importantly, these findings were
validated in the BeatAML cohort.

Conclusion : The observed differential expressions of TET2 and IDH1
across distinct clusters in NPM1-mutated AML underscore their po-
tential as valuable prognostic markers and therapeutic targets. This
highlights their prospective utility in guiding tailored treatments for
NPM1-mutated AML.

Keywords : Acute myeloid leukemia, NPM1 mutation, Gene expres-
sion profile, RNA sequencing
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Leukemic stem cells in acute myeloid
leukemia further refine treatment
outcomes in ELN molecular risk
groups
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Background : Measurable residual disease (MRD) and molecular
risk categories are the strongest predictors of survival in AML but a
considerable fraction of MRD-negative and good molecular risk pa-
tients relapse. Leukemic stem cells (LSCs) have emerged as a major
breakthrough in this context and are believed to be responsible for
disease refractoriness and relapse. This study aimed to evaluate the
impact of LSC burden on short-term outcomes in terms of conven-
tional and deep responses after induction therapy and long-term
treatment outcomes of relapse-free survival (RFS), event-free survival
(EFS), and overall survival (OS).

Method : The diagnosis of AML was established as per the WHO
2016 guidelines. Molecular risk stratification was done as per the
European Leukemia Net (ELN) guidelines. Enumeration of LSCs and
MRD assessment was done using flow cytometry. The median LSC
percentage was correlated with treatment outcomes.

Results : LSCs were identified in 83.8% of AML patients (n=161). Pa-
tients achieving complete remission (p=0.02) and MRD negativity
(p=0.03) had lower median LSC% compared to those not achieving
morphological remission or with MRD-positive status. Patients were
divided into LSClow and LSChigh groups based on median LSC%.
The LSCneg group had higher RFS, EFS, and OS compared to the
LSClow (p=0.01) and LSChigh (p<0.0001) group of patients. LSCneg/
low group had significantly higher RFS (ELNFAV: HR=3.39, p=0.0002;
ELNINT: HR=2.60, p=0.09; ELNADV: HR=7.28, p=0.02), EFS (ELNFAV:
HR = 3.29, p< 0.0001; ELNINT: HR=2.90, p<0.0001; ELNADV: HR=3.10,
p=006) and OS (ELNFAV: HR=2.62, p=0.009; ELNINT: HR=455,
p=0.0004; ELNADV: HR=1.76, p=0.46) compared to LSChigh across
the ELN molecular risk groups (Figure 1).

Conclusion : The LSC burden at baseline is a biomarker of early treat-
ment outcome and a predictor of relapse and survival outcomes.
Furthermore, LSC burden further risk stratifies patients within the
same ELN molecular risk category.

Keywords : Leukemic stem cells, Acute myeloid leukemia, Flow cy-
tometry, Survival, MRD
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Azacitidine combined with novel fla-
vonoid derivative GL-V9 demonstrat-
ed synergistic anti-leukemia effect in
acute myeloid leukemia by targeting
DDIT4/mTOR signaling
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Background : Acute myeloid leukemia (AML) is a highly hetero-
geneous hematologic malignancy. GL-V9, derived from wogonin,
hinders cancer cell growth. Azacitidine (AZA), an effective DNA
hypomethylation agent against AML, is examined in combination
with GL-V9 for enhanced anti-leukemia effects and potential mech-
anisms.

Method : We evaluated cell viability using CCK-8, apoptosis via An-
nexin-V/P! staining and flow cytometry. Gene expression was exam-

ined through RNA-sequencing, RT-gPCR, and Western Blot.

Results : Our results demonstrated significant cell proliferation arrest
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in AML cell lines, treated with the combination of AZA and GL-V/9,
compared to the single drug (Fig. 1A&B). CalcuSyn analysis showed
a strong synergistic effect for the combination (Fig. TA&B). Similar
results were also found in primary AML cells derived from 2 AML
patients [patient 1 exhibited t(6;11) (g27,g23) chromosomal trans-
location, while Patient 2 presented with secondary AML) and fea-
tured ASXL1 and SRSF2 mutations] (Fig. 1C&D). Moreover, AZA plus
GL-V9 induced a substantial increase in cell apoptosis in U937 and
MV4-11 cells compared to the single drug (Fig. 1E&F). Consistently,
the AZA+GL-V9 combination led to a notable increase in the protein
level of Bax, BAD, BIM, and a decrease in BCL2 (Fig. 1G). To understand
the underlying mechanisms of this synergy, we performed RNA-seq
analysis in U937 cells, identifying 1385 and 586 DEGs (log2FC>2.0,
P<0.05) upon AZA or GL-V9 treatment, respectively (Fig. 2A). The
mTOR signaling pathway exhibits prominent enrichment in the
KEGG analysis of the overlapping DEGs between AZA and GL-V9 (Fig.
2B). DDIT4, a negative regulator of mTOR emerged as one of the top
DEGs in response to both AZA and GL-V9 treatment. Importantly, the
AZA+GL-V9 treatment exhibited a higher expression level of DDIT4
compared to either drug alone and suppressed the phosphoryla-
tion of p70 S6K (Fig. 2C).

Conclusion : These findings suggested that the combination may
exert the anti-leukemia effect by targeting the DDIT4/mTOR signal-
ing pathway (Fig. 2D).

Keywords : Azacitidine, GL-V9, Synergistic, AML
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Exploring the genetic landscape of
B-ALL: Upregulation of cell adhesion
pathway in the high risk adult as com-
pared to pediatric B-ALL patients
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Background : Generally, paediatric B-ALL patients are seen to have
better prognostic outcomes than adults. The 'MRplus' score (Gupta
etal, 2021) based on Moorman's criteria and IKZF 1plus criteria given
by Stanulla etal. categorizes B-ALL into three risk groups1. However,
there is a lack of comparative data on prevalence of 'MRplus' score
risk stratification in adult and paediatric B-ALL patients.

Method : The CNAs were detected by MLPA to categorize the cases
based on MRplus score into favourable(MR0), moderate(MR1), and
unfavourable(MR2) groups. RNA sequencing of 61 Pediatric(n=37)
and adult(n=24) B-ALL cases were performed. DEGs were obtained
using the 'DESeq?2' R package and ‘clusterProfiler' R package was uti-
lized for GO pathway analysis.

Results : The study consists of 281 patients comprising 171(60.85%)
pediatric and 110(39.15%) adult B-ALL cases. The median age of the
adult cohort was 335 years(19-61), and the pediatric cohort was 7
years(8mth-18 years). CNAs were identified in 216(76.9%) cases in
the overall cohort; 94(854%) cases in the adult group and 122(71.3%)
cases in the pediatric group(p-value=0.006) (Fig.1). The adult cohort
had 33(30%), 53(48.2%), 24(21.8%) cases and the pediatric cohort had
18(10.5%), 59(34.5%), 94(54.9%) cases with MR-2, MR-1,and MR-0 risk-
groups respectively. The upregulation of cell-cell adhesion pathway
was observed in MR-2 adult cohort in comparison to MR-2 pediatric
cohort. MR-1 adult cohort also showed the involvement of adhesion
pathways. On review of the DEGs, the increased expression(Log2Fold
change>1.5) of genes associated with adhesion was observed. The
top upregulated adhesion genes (GO) with their fold change in MR2
adults are PCDH15(7.7), THY1(5.9)HHLA(4.5), RND3(4.2) NEXMIF(3.7),C-
CL2(36),APBA1(3.1)BMP4(2.8),CX3CL1(2.6),COL16AT1(26) and in MR1
adults are  EDIL3(4.8)MUC4(4.6)SPP1(4.5)KRT18(4.2)FOXA1(3.5),
LGALS2(3.5),NRP2(3.3), LAMB4(3.2), PCDH15(3.0), IL12B(2.9).

Conclusion : Compared to the paediatric cohort, the adult cohort
exhibits a higher number of MR2(Poor risk) cases. The upregulation
of the cell-cell adhesion pathway in MR2 adults may contribute to
the poor prognosis of adult patients compared to paediatric pa-
tients.



Keywords : B-ALL, NGS, Adhesion pathway, Childhood leukemia,
Risk-stratification
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CD371 expression in B-lymphoblastic
leukemia and its correlation with re-
current genetic abnormalities
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Bhanshe', Pg Subramanian', Prashant Tembhare'
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Background : CD371(CLL-1) is a transmembrane glycoprotein usual-
ly expressed on normal myeloid cells and most of the myeloid blasts.
Aberrant expression of CD371 was observed in DUX4- rearranged
B cell precursor ALL (BCP ALL). However, extensive data of CD371
expression in B-ALL and its expression pattern in patients with dis-
ease-defining recurrent genetic abnormalities is limited. With the
advent of anti-CD371-immunotherapy, we aimed to assess the ex-
pression of CD371 in patients of all B-ALL and study its correlation
with underlying genetic abnormalities.

Method : Expression of CD371 (fluorochrome-PE, clone- 50C1)
was evaluated in consecutive B-ALL patients from January 2020 to
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December 2021 using 12-color MFC immunophenotyping on Dx-
FLEX flow-cytometer. Data was analysed using Kaluza-softwareV2.1.
CD371-expression was correlated with demographic details, cytoge-
netics, and molecular genetics data including DUX4 rearrangement.

Results : CD371 was assessed in 690 B-ALL patients (412 paediatric
and 278 adult-B-ALL). CD371 was positive in 64 patients (9.28%) of
B-ALL. Incidence of CD371 expressing B-ALL was higher in paedi-
atric patients (59.3%, n-38). RNA-sequencing data was available in
484/690 patients and DUX4 rearrangement was detected in 14/484
(2.9%) patients. CD371 was positive in 12 of these 14 patients (85.7%,
p-value <0.0001). CD371 was also detected in patients with other
genetic abnormalities including 3/20 (15%) B-ALL with KMT2A-rear-
rangement (p-value 0.63), 7/99 (7.1%) B- ALL with BCR:ABL1 (p-value
061) and 1/180 (0.5%) patients of B-ALL with hyperdiploidy. Co- ex-
pression of CD371 and CD2 was noted in 5/14 patients (35%) with
DUX4-rearrangement (p-value <0.0001).

Conclusion : Aberrant expression of CD371 was significantly asso-
ciated with DUX4 rearranged B-ALL. However, it was also positive in
other genetic abnormalities including KMT2A rearrangement and
BCR:ABL1. This highlights the need for extensive study of CD371
expression in B-ALL with recurrent genetic abnormalities and under-
lines the utility of anti-CD371 immunotherapy in such patients.

Keywords : CD371, B-ALL
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Background : We conducted a multinational, multicenter retrospec-
tive registry study to better define the treatment patterns and surviv-
al outcomes of newly diagnosed patients with mantle cell lympho-
ma (MCL) in the Asia-Pacific region.

Method : Data were collected from newly diagnosed MCL patients
between January 2008 and September 2019 from 27 hospitals in
Asian countries, including China, Malaysia, Japan, Singapore, South
Korea, Taiwan, and Thailand. The first interim analysis with 191 pa-
tients was previously reported. An updated analysis of 381 patients
was performed at the data cutoff date of June 20, 2023.

Results : The median age was 62 years (range, 26-90), and 282 pa-
tients were male (74.0%). The majority of the patients had stage 3 or
4 disease (n = 329, 87.1%). Based on the MIPI score, 20.7% (n = 139)
were classified as high-risk. The most frequently administered 1st
line regimen was R-CHOP or R-CHOP-like regimens (n = 177, 46.5%),
followed by cytarabine-containing regimens (n = 113, 29.7%), in-
cluding R-Hyper-CVAD (n = 78). The median progression-free surviv-
al (PFS) and overall survival (OS) was 40.6 months and 86.8 months,
respectively (Figure). The role of upfront ASCT was evaluated in pa-
tients who are < 65 years old and achieved at least partial response

to st line treatment (n = 181). There were no significant differenc-
es in PFS and OS between the ASCT and non-ASCT groups, with a
5-year PFS rate of 56.3% vs. 48.9% (P = 0.190) and a 5-year OS rate of
82.1% vs. 76.1% (P = 0.069), respectively.

Conclusion : Our study demonstrated that the majority of pa-
tients with MCL in the Asia-Pacific region were treated with ritux-
imab-based regimens in the contemporary era. The rate of upfront
ASCT was relatively low, and there was no significant difference in
survival outcomes according to upfront ASCT. Our contemporary
real-world analysis showed improved survival outcomes compared
to previous studies.

Keywords : Mantle cell lymphoma, Real world, Treatment pattern,
Asia-Pacific
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Background : In patients with B-cell malignancies, continuous treat-
ment with the first-generation Bruton tyrosine kinase inhibitor (BTKi)
ibrutinib is often limited due to toxicities that may be associated with
inhibition of off-target kinases. Zanubrutinib is a potent and selec-
tive next-generation BTKi designed to maximize BTK occupancy and
minimize off-target effects. Here, we present the pooled safety anal-
ysis of 406 Asian patients treated with zanubrutinib.



Method : A post hoc pooled safety analysis of Asian patients from
10 clinical trials of zanubrutinib was performed. The analyses in-
cluded patients with CLL/SLL, MCL, WM, FL, DLBCL, and MZL. Treat-
ment-emergent adverse events (TEAES) were summarized using
MedDRA preferred terms and adverse events of special interest
(AESIs) using pre-defined grouped terms. Rates of TEAEs and expo-
sure-adjusted incidence rates of AESIs were assessed.

Results : The analyses included 406 Asian patients (median age, 61
years) treated with zanubrutinib monotherapy. Median exposure
to zanubrutinib was 25.0 months, with 38.7% of patients receiving
treatment >36 months. Zanubrutinib discontinuation due to any
TEAE occurred in 10.6% of patients; TEAEs leading to dose reduc-
tion occurred in 7.4%. Most common nonhematologic TEAEs of any
grade were upper respiratory tract infection (38.2%), pneumonia
(264%), and rash (21.2%). Pneumonia (16.0%) and anemia (8.1%)
were the most common grade >3 TEAEs. Serious TEAEs occurred in
43.8% of patients, with pneumonia (14.5%) being the only serious
TEAE in >10% of patients. There were no cases of grade >3 atrial
fibrillation and flutter. Deaths attributed to TEAES occurred in 4.9% of
patients, with most (2.0%) due to infections. Cardiac disorder-related
deaths were 1.0% (n=4).

Conclusion : Zanubrutinib AEs were mild-to-moderate in severity
and only a minority lead to treatment discontinuation. The overall
safety profile in the present analysis remains largely consistent with
previous reports, suggesting that zanubrutinib is well tolerated in
Asian patients with B-cell malignancies.

Keywords : Zanubrutinib, Safety, B-cell malignancies, BTKi, Asian
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Background : The current standard tool for response evaluation in
patients with primary central nervous system lymphoma (PCNSL)
is brain MRI. However, brain MRI has limitations in distinguishing
patients with radiologically unconfirmed complete response (CRu)
from those with partial response (PR) or CR. This study analyzed
the prognostic value of end-of-treatment [®FJFDG brain PET/CT re-
sponse assessment in PCNSL patients with CR, CRu, or PR at end-of-
treatment MRI following first-line treatment.

Method : Patients with newly diagnosed PCNSL between August
2021 and October 2022 from Asan Medical Center, South Korea were
registered and prospectively monitored. All patients received high-
dose methotrexate-based chemotherapy as first-line treatment.
Results : In this prospective registry study, 28 patients diagnosed
with PCNSL were initially enrolled. At the end-of-treatment response
evaluation, 23 patients achieved CR/CRu/PR based on MRl and were
included in this analysis. All patients achieved CR by PET (PET CR),
among whom 14 CR,and 9 CRror PR (CRu/PR) were observed based
on MRI. The median age was 64 years (range, 46-78), and 10 pa-
tients (43.5%) were male. With a median follow-up duration of 12.6
months, 1-year PFS-rate and 1-year OS rate were 75.1% and 78.6%,
respectively. There was no significant difference in PFS or OS be-
tween patients who achieved MR CR (n = 14) compared with who
achieved MR CRu/PR (n =9), with a 1-year PFS rate of 78.6% vs. 71.1%
(P=0.90) and 1-year OS rate of 786% vs.83.3% (P = 0.50).

Conclusion : Our study demonstrated that survival outcomes of
PCNSL patients who achieve end-of-treatment PET CR is excellent.
This observation was consistent even among patients with residual
disease on MRI (MR CRu/PR), which implies a possible role of PET in
the response evaluation for this patient population.

Keywords : Primary CNS lymphoma, PET/CT, MR
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OP02-4

Efficacy of dexamethasone, L-aspar-
aginase, ifosfamide, carboplatin, and
etoposide in patients with relapsed/
refractory peripheral T cell ymphoma

Tong Yoon Kim', Tae Jung Kim’, Eun Ji Kim’, Gi June Min, Seok-

Goo Cho*, Youngwoo Jeon"

" Department of Hematology, Yeouido St. Mary's Hospital, College of

Medicine, The Catholic University of Korea, Seoul, Korea, Seoul, Re-
public of Korea

’ Department of Hospital Pathology, Yeouido St. Mary's Hospital, Col-
lege of Medicine, The Catholic University of Korea, Seoul, Korea, Seoul,
Republic of Korea

Division of Nuclear Medicine, Department of Radiology, Yeouido St.
Mary’s Hospital, College of Medicine, The Catholic University of Korea,
Seoul, Korea, Seoul, Republic of Korea

Department of Hematology, , Seoul St. Mary's Hospital, College of
Medicine, The Catholic University of Korea, Seoul, Korea, Seoul, Re-
public of Korea

Background : Peripheral T-cell lymphomas (PTCL) are heteroge-
neous clinicopathologic entities derived from a mature, post-thymic
T-cell. Despite the various trial attempt to overcome relapsed or
refractory disease, outcomes are generally poor, with overall sur-
vival of less than one year. In this study, we analyzed efficacy of the
L-asparaginase based chemotherapy (DLICE, Dexamethasone, L-as-
paraginase, ifosfamide, carboplatin, and etoposide) in patients with
relapsed/refractory(R/R) PTCLs.

Method : A total of 80 adult patients were relapsed or refractory with
PTCLs between November 2001 and March 2021 at Seoul and Yeoi-
do St. Mary’s Hospital were included in this studly.

Results : A total of 80 patients with R/R PTCL were identified. The
median age of those diagnosed with PTCL was 49.5(21-64). Among
the patients with PTCL, 32 (40%) patients classified as PTCL not oth-
erwise specified, followed by 26 (32.5%) with Extranodal NK/T cell
lymphoma, 9 (11.2%) with angioimmunoblastic T cell lymphoma,
and 8 (10%) with Anaplastic Large Cell Lymphoma. The median fol-
low-up among patients with survival was 92 months. The median
survival was 9.6 months and progression free survival accounted for
44 months. Overall response was 35% with 30% of complete re-
sponse. In the multivariate analysis, refractory status (HR 2.03, p-value
=0013), High-intermediate risk in Prognostic Index for T-cell lym-
phoma (HR 2.24, p-value =0.004) account for inferior OS. 11 Patients
(10 CR and one progressive disease) underwent autologous hema-
topoietic stem cell transplantation (HSCT), median survival were 49
moniths. 16 Patients (4 CR, 3 partial response, and 9 no response) un-
derwent allogeneic HSCT median survival were not reached.

Conclusion : PFS achieved by DLICE chemotherapy was not long in
patients with R/R PTCL but was effective in bridging therapy to the
HSCT. Furthermore, Allogeneic-HSCT could be considered even in
non-CR status. This study suggests that patients with R/R PTCLs have
stagey with DLICE regimen as bridging therapy in planning HSCT.

Keywords : PTCLs, Relapse/Refractory, ICE, L-asparaginase
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Characteristics and outcome of
post-transplant lymphoproliferative
disease in children treated with low-
dose chemotherapy over 20 years in a
single hospital

Hyery Kim', Su Hyun Yoon', Sunghan Kang', Kyung-Nam Koh', Ho
Joon Im'

" Pediatrics, University of Ulsan College of Medicine, Asan Medical Cen-
ter, Seoul, Republic of Korea

Introduction : Post-Transplant Lymphoproliferative Disease (PTLD) is
a critical issue after organ or stem cell transplantation, more com-
mon in children than adults, often linked to the Epstein-Barr virus
(EBV). The primary treatment is reducing immune suppression, but
its effectiveness varies based on factors like the disease's stage and
type. A study from the Children’s Oncology Group (COG) showed
that children with EBV-positive PTLD treated with low-dose cyclo-
phosphamide and prednisone after ISR had a 67% 2-year event-free
survival rate and a 73% overall survival rate. This research was con-
ducted at Korea's leading pediatric organ transplant center, aiming
to explore the characteristics and outcomes of pediatric PTLD treat-
ment.

Methods: This retrospective study at Asan Medical Center's Pediatric
Oncology and Hematology Department involved children post-sol-



id organ and stem cell transplantation. Treatment for PTLD includ-
ed weekly Rituximab for polymorphic or early-stage CD20-positive
cases and multiagent chemotherapy for monomorphic cases. Initial
treatment was COG ANHL0221, followed by CHOP with or without
rituximab if unresponsive. The ANHL0221 protocol consisted of 6 cy-
cles, every 3 weeks, with intravenous cyclophosphamide (600 mg/
m?2) on the first day of each cycle, oral intake of prednisone (1 mg/
kg), or intravenous administration of methylprednisolone (0.8 mg/
kg) every 12 hours from days 1 to 5 of each cycle.

Results : A total of 784 allogeneic hematopoietic stem cell transplan-
tations, 22 lung transplantations, 500 liver transplantations, and 170
kidney transplantations were carried out between 1997 and 2022.
During this time, a total of 16 patients undergoing allogeneic hema-
topoietic stem cell transplantation, 11 patients undergoing kidney
transplantation, 7 patients undergoing liver transplantation, and 1
patient undergoing lung transplantation were assessed and treated
for PTLD. The median time for PTLD diagnosis was 6 months (range,
0~120) after transplantation in all patients. PTLD tended to occur
later in solid organ transplantation. Fever was the predominant first
symptom in 62.9% of the 35 patients, while gastrointestinal bleeding
was observed in 5 individuals with PTLD in the abdominal region.
The median serum EBV titer at diagnosis was 3.2 log IU/mL, ranging
from 0 to 5.6. There was no evident correlation between EBV titer
and PTLD diagnosis in all patients. The pathology exhibited a poly-
morphic type, with a total of 11 patients. There were cases of mono-
morphic types, with 8 patients diagnosed with diffuse large B-cell
lymphoma (DLBCL), 1 patient with Hodgkin lymphoma, 1 patient
with MALT lymphoma, 1 patient with peripheral T-cell lymphoma, 1
patient with Burkitt lymphoma, 1 patient with precursor B-cell leu-
kemia, and 3 patients with plasmacyte-type pathology. Treatment
comprises immune suppression reduction in 3 patients, administra-
tion of the POGI9317 regimen in 2 patients, weekly rituximab up to
4 cycles in 12 patients, ANHL0221 in 8 patients, and rituximab fol-
lowed by the ANHL0O221 or COPAD regimen in 3 patients. Five pa-
tients necessitated further treatment following the initial treatment.
If persistent lesions were seen on a PET scan, CHOP therapy was ad-
ministered 2-6 times, depending on the response. As a result, 80%
of the patients attained complete remission (CR) following the initial
treatment. There were a total of seven deaths. Two of these deaths
resulted from infections contracted while receiving POG9317, one
from progressive PTLD in a kidney transplant recipient with EBV+
DLBCL in the duodenum, and the remaining four deaths were due
to transplantation-related complications, initial refractory malignan-
cy, or subsequent MDS. The rate of survival without any events for a
period of 2 years (remaining alive with a functioning original allograft
and no PTLD) was 75.7%, and the overall rate of survival was 75.1%.
These results were obtained after a median follow-up period of 49
months. Adverse effects observed following the ANHL0221 treat-
ment encompassed temporary hyperglycemia and neutropenic
fever.

Conclusions : Due to the small numbers, we were unable to deter-
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mine the significance of tumor histology, stage of disease, allograft
type, or early response to treatment on outcome. These data sug-
gest rituximab combined with low-dose chemotherapy is safe and
effective in treating pediatric with EBV (+) PTLD in children.

Keywords : PTLD, EBV, Rituximab, Chemotherapy

OP03-1

Reduced GVHD incidence with
post-transplantation cyclophospha-
mide in higher-risk myelodysplastic
syndrome

Eun-Ji Choi', Jin-Hee Han', Hyunkyung Park', Han-Seung Park',
Yunsuk Chol', Jung-Hee Lee', Kyoo-Hyung Lee’, Young-Shin Lee',

Young-Ah Kang', Mijin Jeon', Ji Min Woo', Hyeran Kang', Je-Hwan
Lee"

' Hematology, Asan Medical Center, University of Ulsan College of

Medicine, Seoul, Republic of Korea

’ Hematology-Oncology, Ewha Medical Research Center, Ewha Wom-
ans University School of Medicine, Seoul, Republic of Korea

Background : Post-transplantation cyclophosphamide (PTCy) is
increasingly utilized to prevent GVHD in allogeneic HCT. We previ-
ously assessed its feasibility in higher-risk MDS patients. This study
aims to evaluate efficacy and safety of PTCy-based allogeneic HCT
in higher-risk MDS with an extended cohort, alongside comparing
outcomes against ATG-based GYHD prophylaxis.

Method : Patients with higher-risk MDS underwent HCT with bu-
sulfan-based conditioning. GYHD prophylaxis in the PTCy group
comprised 50 mg/kg/day of PTCy on days 3 and 4 and cyclosporine/
MMEF.The historical control ATG group received HCT with ATG, meth-
otrexate, and cyclosporine. ATG dosage varied by donor types.

Results : A total of 152 patients who participated in the prospec-
tive study involving PTCy were compared with a historical cohort of
145 patients receiving ATG. PTCy participants were younger (median
age 59 vs. 53 years), had a higher rate of 4-day busulfan condition-
ing (32.9% vs. 11.7%), and experienced more recent allogeneic HCT,
resulting in a longer follow-up duration. Engraftment took longer
in the PTCy group: median 15 days for neutrophils and 25 days for
platelets, compared to 11 days and 15 days in the ATG group, re-
spectively. The PTCy group showed significantly lower rates of grade
[HV and IIHV acute GVHD (26.9% vs. 9.9% and 25.5% vs. 7.2%), and
moderate to severe chronic GVHD (38.0% vs. 25.5%). Patients in the
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PTCy group displayed a trend towards lower non-relapse mortality
(29.7% vs. 19.1% at 2-year), and higher cumulative incidence of re-
lapse (16.6% vs. 27.8% at 2-year) without statistical significance. The
estimated 2-year overall survival and event-free survival did not sig-
nificantly differ between the two groups.

Conclusion : In conclusion, PTCy in allogeneic HCT for higher-risk
MDS lowered acute and chronic GYHD rates without notable im-
pacts on relapse or non-relapse mortality compared to ATG-based
GVHD prophylaxis. Further research is warranted to understand its
clinical implications.

Keywords : Post-transplantation cyclophosphamide, ATG, Myelo-
dysplastic syndrome, GVHD

OP03-2

Effect of HLA mismatched on the
prognosis of cord blood transplanta-
tion for childhood leukemia

Lu Liu', Bohan Li', Shaoyan Hu"

" Hematology and Oncology, Children’s Hospital of Soochow Universi-
ty, Suzhou, China

Background : To investigate the effect of the numbers and sites of
high-resolution human leukocyte antigen (HLA) mismatch on the
prognosis of umbilical cord blood transplantation in children with
leukemia.

Method : Clinical data and high-resolution HLA-A, HLA-B, HLA-C,
HLA-DRB1 and HLA-DQBT1 locus gene information were collected in
the children who underwent the first hematopoietic stem cell trans-
plantation using a single unrelated cord blood unit in our hospital
from 2016 to 2023. Cox proportional hazards model and Fine-Gray
proportional hazards model were employed for multivariate analysis
of events.

Results : A total of 100 children with leukemia were enrolled in this
study. Two pieces of genetic information of five loci (HLA-A, HLA-B,
HLA-C, HLA-DRBT1, and HLA-DQB1) were analyzed. The numbers
of HLA mismatches between donors and recipients were 0-3 and
each locus at most 1 mismatched. A lower incidence of acute graft-
versus-host disease (GVYHD) (8.3% vs 364% ,P=0.046)and a higher
incidence of relapse(51.4%vs 15.8%,P=0.003) were associated with
HLA10/10 versus 7-9/10 matched patients , but there were no
significant differences in non-relapse mortality (NRM) and overall

survival (OS) between the two groups. HLA-DRBT mismatch was
associated with a higher incidence of grade IHV aGVHD( 44.8%
vs17.5%,P=0.01), a lower incidence of relapse(0 vs 31.29%,P=0.028),
a higher NRM(34.7% vs 0 P=0008) and a worse OS(763% vs
1009%,P=0.036) compared with HLA-DRB1matched. The incidence
of grade IIHV aGVHD was higher in HLA-A locus mismatching than
in HLA-A locus matched(386%11.2%,P=0.024 ). The relapse rate of
HLA-B locus mismatch was lower than that of matched HLA-B lo-
cus(0 vs 41.2%,P=0.047). No HLA loci mismatched were associated
with cGYHD and delayed engraftment.

Conclusion : The numbers and sites of HLA mismatched in cord
blood transplantation in children with leukemia affect the incidence
of complications and prognosis after cord blood transplantation.

Keywords : HLA matching, Umbilical cord blood transplantation,
Acute leukemia, Children, NF-B

OP03-3

Interleukin 6 polymorphisms 174 and
597: Impact on graft-versus-host dis-
ease after allogeneic hematopoietic
stem cell transplantation in childhood

Bernd Gruhn", Susan Wittig', Laura Wetze!

" Department of Pediatrics, Jena University Hospital, Jena, Germany

Background : The investigation of non-HLA immunogenetics, par-
ticularly of cytokines, could identify predictors of an unfavorable out-
come after allogeneic HSCT. In this study, we examined the impact
of single nucleotide polymorphisms (SNPs) within the promotor
region of interleukin 6 (IL6) on the development of graft-versus-host
disease (GVHD) after pediatric allogeneic HSCT.

Method : We included 320 pediatric patients who underwent an
allogeneic HSCT and their respective donors. We used TagMan re-
al-time polymerase chain reaction to analyze the SNPs IL6-174 (G/C)
and IL6-597 (G/A). We investigated the influence of the IL6-174 and
IL6-597 polymorphisms on the occurrence of GVHD.

Results : GG polymorphism at position 174 of the recipient IL6 gene
was associated with a higher frequency of acute GVHD (GG vs. GC/
CG; 36% vs. 24%; P=0.024). Patients with IL6-597 GG genotype devel-
oped acute GVHD more frequently than individuals with an A allele
(GG vs. GA vs. AA; 39% vs. 24% vs. 19%; P=0.013). IL6-174 GG homo-



zygous recipients had a more frequent occurrence of chronic GVHD
(GG vs. GC/CC; 22% vs. 14%; P=0.049). We observed a significant in-
creased risk of chronic GVHD in recipients with IL6-597 GG genotype
(GG vs. GA vs. AA; 23% vs. 13%; P=0.012). Polymorphisms of donors
did not affect the incidence of acute and chronic GVHD. In multivar-
iate analysis, the IL6-174 and IL6-597 SNPs were independent signif-
icant risk factors for acute GVHD (P=0.030; P=0.007, respectively) as
well as for chronic GVHD (P=0.045; P=0.015, respectively). In addition,
older age at time of transplantation turned out to be a significant risk
factor for chronic GVHD (P=0.003).

Conclusion : Our study identified the IL6-174 and IL6-597 GG gen-
otypes of pediatric allogeneic HSCT recipients as genetic risk factors
for the development of acute and chronic GVHD. These findings
could implicate the adjustment of prophylactic measures to reduce
the occurrence of acute and chronic GVHD.

Keywords : Interleukin 6, Single nucleotide polymorphism, Alloge-
neic hematopoietic stem cell transplantation, Childhood, Graft-ver-
sus-host disease

OP03-4

Reduced 8-gray versus standard 13.2-gray
total dose of total body irradiation based
myeloablative conditioning for allogeneic
hematopoietic cell transplantation in pe-
diatric acute lymphoblastic leukemia

Jae Won Yoo', Sujeong Jo', Seongkoo Kim', Jae Wook Lee', Na-
ck-Gyun Chung', Bin Cho'”

" Department of Pediatrics, The Catholic University of Korea, Seoul, Re-

public of Korea

Background : Myeloablative total bodly irradiation (TBI) is an import-
ant component of conditioning for hematopoietic cell transplanta-
tion (HCT) in children with acute lymphoblastic leukemia (ALL). How-
ever, high-dose TBI is associated with acute and long-term toxicities.
We aimed to compare the outcomes of HCT following a total TBI
dose of reduced 8Gray (Gy) versus standard 13.2Gy in pediatric ALL.

Method : Ninety-one children with high-risk ALL in remission who
underwent HCT between 2014 and 2023 were analyzed. Donors
were unrelated donors and haploidentical family donors (HFD).
Conditioning regimens consisted of TBI at a total dose of 8Gy in
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combination with busulfan and fludarabine (8Gy TBI/BuFlu, n=27),
and 13.2Gy in combination with cyclophosphamide (13.2Gy TBI/
Cy, n=64). Post-transplant cyclophosphamide (PTCy) and low-dose
antithymocyte globulin were used for in vivo T cell depletion in the
former and latter groups, respectively.

Results : The median age at transplant was 11 years (range, 2-25). Pa-
tients in the 8Gy TBI/BuFlu group had a significantly higher proportion
of second or third remission, a prior history of transplant, and HFD com-
pared to the 132Gy TBI/Cy group. The 13.2Gy TBI/Cy group showed
significantly shorter median times to neutrophil engraftment (12 days
in 132Gy TBI/Cy vs. 14 days in 8Gy TBI/BuFlu, p<0.01). There were no
differences between two groups in the cumulative incidences of acute
and severe chronic GVHD. Comparable relapse rates were observed in
two groups (21.1%in 8Gy TBI/BuFlu vs.46.2%in 13.2Gy TBI/Cy, p=0.89).
With a median follow-up period of 52.3 months (range, 3-108), leuke-
mia-free survival and overall survival (OS) were similar between two
groups (OS: 81.7% in 8Gy TBI/BuFlu vs. 72.3% in 13.2Gy TBI/Cy, p=0.80).

Conclusion : We observed that a reduced dose of 8Gy TBI combined
with busulfan and fludarabine conditioning with PTCy showed com-
parable outcomes in pediatric ALL. These results suggest that 8Gy
TBI'may be sufficient for pediatric patients transplanted in remission.

Keywords : Total body irradiation, Hematopoietic cell transplanta-
tion, Post-transplant cyclophosphamide, Acute lymphoblastic leu-
kemia, Pediatrics

OP03-5

High plasmacytoid dendritic cell dose
infusion correlates with better plasma-
cytoid dendritic cell reconstitution and
lower incidence of viral infection after
transplantation: A single-center study

Di Yao'", Bohan Li', Yuanyuan Tian', Jie Li', Jun Lu', Peifang Xiao',

Shaoyan Hu"

" Hematology and Oncology, Children’s Hospital of Soochow Univer-
sity, Suzhou, China

* Paediatrics, Hangzhou First People's Hospital, Hangzhou, China

Background : Cytomegalovirus (CMV) and Epstein-Barr virus (EBV) in-
fections are major complications following allogeneic hematopoietic
stem cell transplantation (allo-HSCT). Plasmacytoid dendritic cells (pDC)
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are widely known for their capacity to produce type l interferon (IFN-l) in
response to viruses, which activates virus-specific T cells to eliminate viral
infection. In this study, we sought to investigate the association between
the pDC dose in grafts and CMV and EBV infections after allo-HSCT.

Method : Eighty patients receiving allo-HSCT at our center were
included in the discovery cohort to investigate the effects of pDC
dose infusion on CMV and EBV infections within 100 days following
allo-HSCT. Circulating pDC concentration on day 30 after allo-HSCT
was examined to explore the possible correlation between the pDC
dose infusion and pDC reconstitution.

Results : In the discovery cohort, 54 patients (63%) developed CMV vi-
remia, and multivariate analysis suggested that high pDC dose infusion
was an independent protective factor for CMV viremia (hazard ratio [HR],
0456; 95% confidence interval [Cl], 0.247-0.843; P=0.012). Furthermore,
41 patients (51%) in the discovery cohort developed EBV viremia, and
multivariate analysis suggested that high pDC dose infusion was an in-
dependent protective factor for EBV viremia (HR, 0.499; 95% Cl, 0.257-
0967, P=0.040). An association between pDC dose infusion and viral
infection was also observed in the validation cohort. Additionally, pa-
tients who developed CMV or EBV viremia in the validation cohort had a
lower circulating pDC concentration than patients without viremia, and
patients with a higher pDC dose infusion had a higher circulating pDC
concentration on day 30 after allo-HSCT (Pearson r = 0.72; P<0.001).

Conclusion : A high pDC dose infusion might be a protective fac-
tor against CMV and EBV infections following allo-HSCT, possibly
by enhancing pDC reconstitution early after allo-HSCT, and may be
a promising therapeutic intervention for viral infections and other
transplantation outcomes in allo-HSCT.

Keywords : Allogeneic hematopoietic stem cell transplantation, Plas-
macytoid dendritic cell, Cytomegalovirus, Epstein-Barr virus, Children

OP03-6

BCMA-specificinduced pluripotent stem
cells and their specific regulatory path-
ways to differentiate into rejuvenated
antigen-specific memory CD8+ T cells

Jooeun Bae

Medical Oncology, Dana Farber Cancer Institute, Boston, United States

Background : A major hurdle in cancer therapy, particularly adoptive
T cell therapy, is T cell exhaustion and a failure to maintain immuno-
genic responses against cancer cells. Here, we report an approach
to revitalize fully functional memory T cells specific to an antigen
through induced Pluripotent Stem Cells (iPSC) technology targeting
multiple myeloma.

Method : Heteroclitic BCMA, | (YLMFLLRKI)-specific IFN-y producing
(CD8* cytotoxic T lymphocytes (CTL) were reprogrammed into iPSC with
self-renewal and pluripotency potential, followed by differentiation into
highly functional CD8* CTL to myeloma, and further characterized for
their potential to differentiate into BCMA-specific memory T cells.

Results : Mirroring differentiation by blood stem cells, the resulting
HPC (CD34*CD43*/CD14 CD235a) developed from individual iPSC
clones (n=20) demonstrated unique cellular pathways leading to a
specific lineage. Our RNAseq analyses revealed unique transcriptional
profiles of the iPSC committed to CD8* T cells, which include upreg-
ulation of transcriptional regulators controlling CD4/CD8 T cell differ-
entiation ratio, memory CTL formation, NF-kappa-B/JNK pathway ac-
tivation, and cytokine transporter/cytotoxic mediator development,
as well as downregulation of regulators controlling B and T cell inter-
actions, CD4* Th cells, and inhibitory receptor development (Figure,
Table attached). BCMA-specific T cells differentiated from the iPSC
were characterized as displaying mature and rejuvenated CD8a3* T
cell phenotype with BCMA (YLMFLLRKI) peptide specificity without
inhibitory checkpoint expression. Furthermore, the T cells differentiat-
ed were fully functional to induce anti-tumor activities, evidenced by
high levels of cell proliferation, Th1-specific cytokine (IFN-g, IL-2, and
TNF-a) production, and robust cytotoxicity against myeloma cells by
presenting a single unique T cell receptor clonotype.

Conclusion : We identified specific regulatory pathways used by
iPSC-derived HPC to vield fully functional BCMA-specific memory
CD8af* T cells, which provides not only a promising immunother-
apy for multiple myeloma, but also a method that can be applied
to other cancers.

Keywords : Induced pluripotent stem cells, Rejuvenate T cells, Re-
generative Medicine, Immunotherapy, Novel approach
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OP04-1

Dynamic thrombocytopenia has a
negative impact with distinctive ge-
netic and immunologic features in
patients with myelofibrosis

Tong Yoon Kim', Sung-Eun Lee”, Gi June Min’, Sung-Soo Park’,
Silvia Park’, Jae-Ho Yoon’, Byung-Sik Cho’, Yoo-Jin Kim’, Ki-Seong
Fom’, Seok Lee’, Chang-Ki Min’, Hee-Je Kim?, Seok-Goo Cho?,
Jong Wook Lee”, JiYoon Lee’, Jong-Mi Lee”, Myungshin Kim®*

Hematology, Yeouido St. Mary's Hospital, College of Medicine, The
Catholic University of Korea, Seoul, Republic of Korea

> Hematology, Seoul St. Mary's Hospital, College of Medicine, The Cath-
olic University of Korea, Seoul, Republic of Korea

Severance Biomedical Science Institute, Yonsei University College of
Medicine, Seoul, Republic of Korea

Laboratory Medicine, Seoul St. Mary's Hospital, College of Medicine,
The Catholic University of Korea, Seoul, Republic of Korea

Background : Myelofibrosis (MF) can be categorized as primary my-
elofibrosis (PMF), which occurs independently, or secondary myelo-
fibrosis (SMF), which progresses from other blood disorders, such as
polycythemia vera and essential thrombocythemia. Some cases of
MF show cytopenic features, which have been associated with poor
outcomes; however, the underlying mechanisms of this association
are unclear. We evaluated the association between prognosis and
temporal progression to thrombocytopenia in patients with MF and
aimed to identify genetic and immunologic features associated with
progression to thrombocytopenia and poor prognosis.

Method : A total of 226 patients diagnosed with myelofibrosis and
treated at Seoul St. Mary’s Hematology Hospital from December
2001 to August 2021 who were performed DNA samples for NGS
and FACS were included

Results : In total, 226 patients with SMF or PMF were included in
this study and categorized into three groups: platelet count of
100x10°%/L or more (PLT=100 group; n = 131), progression to throm-
bocytopenia (PROG group; n = 64), and platelet count less than
100x10°%/L (PLT<100 group; n = 31). Survival analysis revealed a
4-year overall survival of 57.7%, 89.4%, and 93.9% for the PLT<100,
PROG, and PLT=100 groups, respectively. Time-dependent covariate
analysis between the PLT>100 and PROG group revealed the pro-
gression of thrombocytopenia showed an inferior overall survival
(P=0.004). Multivariate analysis indicated that progression to throm-
bocytopenia and ASXL1 and IDHT mutations are associated with
poor overall survival. Flow cytometry revealed a lower prevalence of
CD45RACDA T cells in the PROG group than in the PLT>100 group.
Furthermore, the PROG group exhibited a greater ASXL1 mutation
rate than the other groups, and patients with ASXLT mutation had
fewer CD45RATCD4* T cells than the other patients.

Conclusion : Our study demonstrated that dynamic thrombocyto-
penia, as a time-dependent variable, has prognostic value for pa-
tients with MF, and ASXL1 mutation and low CD45RA*CD4* T cell
levels correlate with the progression to thrombocytopenia

Keywords : Myelofibrosis, Thrombocytopenia, Time dependent
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OP04-2

Ribosomal protein S4X functions
as a novel suppressor for SCF com-
plex-mediated ubiquitination of My-
eloid cell leukemia1 and Beta-catenin

Satsuki Ryu', Hiroki Nakashima', Yuka Tanaka', Yasuhiro Ishihara’,

Takashi Tominaga', Takayuki Ohshima'*

" Faculty of Pharmaceutical Sciences at Kagawa Campus, Tokushima
Bunri University, Sanuki, Japan

* Faculty of Science and Engineering, Tokushima Bunri University, Sa-
nuki, Japan

® Program of Biomedical Science, Graduate School of Integrated Sci-
ences for Life, Hiroshima University, Hiroshima, Japan



Background : The rise of myeloid cell leukemial (MCL1) and B-cat-
enin protein level leads to chemoresistance and correlates with
poor prognosis in patients with hematological malignancies. It has
been well known that MCLT and B-catenin are ubiquitinated and
destabilized by SCF E3 ubiquitin ligase complex (named after its
main components, Skp1, Cullin1, and F-box protein). We found that
ribosomal protein S4X(RPS4X) interacted with Cullin1, one of the es-
sential components of the SCF complex. Therefore, we focused on
the molecular significance of the interaction between RPS4X and
Cullin1 into the stability of MCL1 and (3-catenin.

Method : Interaction between RPS4X and Cullin1 was investigated
in mammalian cells and binding domains were also detected. To
clarify the effects of RPS4X in the SCF complex-mediated ubiquitina-
tion for MCL1 and [-catenin respectively, the ubiquitination levels of
MCL1 and B-catenin were investigated by immunoprecipitation(IP)
assay. Moreover, to examine whether RPS4X affected the formation
of SCF complex, we tested the interaction between RPS4X and com-
ponents of SCF complex.

Results : Association of RPS4X with Cullin1 was confirmed in mam-
malian cells by IP assay. C-terminus domain of RPS4X bound to the
N-terminus of Cullin1. Furthermore, we found that RPS4X regulated
the formation of the SCF complex by preventing the association be-
tween CullinT and Skp1. Indeed, the levels of ubiquitinated-MCL1
and -B-catenin were reduced by expressing RPS4X in cells. Interest-
ingly, we also defined that RPS4X inhibited the association of MCL1
as well as 3-catenin with F-box protein. These results suggested that
RPS4X provides a dual effect in the depression of SCF complex-me-
diated ubiquitination for target proteins.

Conclusion : These findings could contribute to the elucidation of
chemoresistance mechanisms by high levels of MCL1 and 3-catenin
protein in hematological tumors.

Keywords : MCL1, Beta-catenin, RPS4X, Ubiquitination, SCF complex
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Targeted-NGS across the beta-globin
gene cluster identifies multiple link-
age disequilibrium patterns in north
indian non-transfusion dependent
beta-thalassemia patients

Prashant Sharma'", Namrata Singh', Reena Das', Manu Jamwal',
Ritika Sharma', Amita Trehan®, Alka Rani Khadwal’, Amit Arora®
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Department of Hematology, Research Block A, Postgraduate Institute
of Medical Education and Research, Chandigarh, India

* Medical Microbiology (Bioinformatics Lab), Research Block A, Post-
graduate Institute of Medical Education and Research, Chandigarh,
India

® Pediatric Hematology/Oncology Unit, Department of Pediatric Med-
icine, Advanced Pediatric Centre, Postgraduate Institute of Medical
Education and Research, Chandigarh, India

Department of Clinical Hematology and Medical Oncology, Nehru
Hospital, Postgraduate Institute of Medical Education and Research,
Chandigarh, India

Background : Phenotypes of non-transfusion dependent (-thal-
assemia (NTDPT) are determined by HBB and a-globin genotypes
and fetal hemoglobin levels. Haplotyping of 3-globin gene cluster’s
locus control region (3-LCR's) is often attempted to discover single
nucleotide polymorphisms (SNPs) with high linkage disequilibrium
(LD) that may modulate the HbF-to-HbA switch and thereby, dis-
ease severity. Tag-SNPs are representative polymorphisms that “tag”
a particular haplotype and help test associations of a marker locus
with qualitative/quantitative traits, without having to genotype all of
its SNPs. We attempted to identify haplotypes and Tag-SNPs across
the B-LCR in genetically similar north Indian NTDBT patients.

Method : NTDBT patients (n=51) harbouring HBB:c.92+5G>C and
(%/B* variant underwent targeted NGS of the 3-globin gene cluster
using Agilent’s HaloPlexHS™ target-enrichment kit, with variant call-
ing using Agilent’s SureCall™ pipeline. Haplotypes were constructed
using HaploView™ v4.2 (Broad Institute). Patients were divided into
mild (n=28) and moderate (n=23) severity using the Mahidol scor-
ing system.

Results : 135 SNPs were identified across 95 kbp region. Haplotypes
were constructed using common SNPs (MAF >0.05, Hardy-Wein-
berg p-value>0.01). In mild NTDBT, 94 qualifying polymorphisms
were segregated into 8 LD-blocks with 30 Tag-SNPs. Moderate NT-
DT generated five LD blocks containing 62 SNPs and 27 tag-SNPs.
Mild NTDRT group’s largest LD-block 2 spanned a >22-kb region
with 14 tag SNPs while the moderate group’s LD block 1 had 13 tag
SNPs. These two largest blocks covered the g, %y, %y, & and {3 globin
genes. Five tag SNPs were common to both severity groups. HBG1-
HBD (*y-6) intergenic region containing the non-coding gene BGLT3
contained two tag-SNPs: rs7483789 in mild and rs7480197 in mod-
erate NTD@T.

Conclusion : NGS-based haplotyping identifies multiple LD-pat-
terns in genetically-similar north Indian NTDBT patients. This sug-
gests a diversified genomic structure in this group and should aid
future comparisons of NTD@T patients with divergent phenotypes
across various regions.

Keywords : Linkage disequilibrium, Next-generation segeuencing,
Haplotype, SNP analysis/discovery, Association study
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Novel insight into the role of HTLV-1
unspiced form of bZIP factor: Specific
interaction with HS-1 associated pro-
tein X-1, preventing caspase9-depen-
dent apoptotic pathway

Yuka Tanaka'”, Risa Mukai', Takayuki Ohshima'

" Faculty of Science and Engineering, Tokushima Bunri University, Sa-

nuki, Japan
? Sirokuma pharmacy, Kuma pharmacy, Takamatsu, Japan

Background : Human T-cell leukemia virus type-1 (HTLV-1) infection
causes adult T-cell leukemia (ATL). The HTLV-1 bZIP factor (HBZ) gene
was identified and this protein expression is consistently observed
in all ATL cells. It has been also reported that there are two differ-
ent HBZ transcripts, unspliced form (HBZ-US) and spliced isoform
(HBZ-SI). In almost all reports, the functional significance of HBZ-Sl is
focused, but not HBZ-US. In this study, we noted that HBZ-US inter-
acted specifically with HS1-associated protein X-1 (HAX-1), known
as a potent antiapoptotic protein through inhibition of caspase-9,
which is an initiator caspase in apoptotic pathway.

Method : Interaction of HAX-1 with HBZ-US or HBZ-SI was investi-
gated in mammalian cells. Subcellular distribution, when coproduc-
tion of HAX-1 together with HBZ-US or HBZ-SI in cells were exam-
ined confocal microscopic. Also, we investigated whether HBZ-US
regulated the HAX-1 ubiquitination and the effect on apoptosis in-
duced by staurosporine (STS), which is known to induce the intrinsic
caspase-9-dependent apoptotic pathway.

Results : HAX-1 specifically associated with HBZ-US, but not HBZ-SI.
When HBZ-US-GFP and mCherry-HAX-1 were co-expressed in cells,
the localization of HBZ-US-GFP which alone was localized to the nu-
cleus was partially shifted to the cytoplasm. The ubiquitination level
of HAX-1 was significantly reduced by the expression HBZ-US in cells.
Unexpectedly, this ubiquitination level was suppressed by HBZ-SI as
well as HBZ-US, raising the possibility there was another pathway of
suppressing HAX-1 ubiquitination. Furthermore, we found that HBZ
inhibited the STS induced apoptosis. Our current study is focused on
the functional difference between HBZ-US and HBZ-SI in anti-apop-
totic activity through the HAX-1-mediated pathway.

Conclusion : Our results suggested the functional difference might
exist between HBZ-US and HBZ-SIin pathogenesis of HTLV-1.To elu-
cidate the function of HBZ-US will help us to understand the devel-
opment of ATL.

Keywords : HTLV-1, ATL, HBZ, HAX-1, Apoptosis
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Immune function of chimeric anti-
gen receptor T cells quantitatively
assessed via molecular imaging flow
cytometry
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Department of Hematology/Oncology, IMSUT hospital, The Institute
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” Department of Laboratory Medicine, IMSUT Hospital, The Institute of
Medical Science, The University of Tokyo, Tokyo, Japan

" Division of Hematology & Oncology, Department of Internal Medi-
cine, St. Marianna University School of Medicine, Kawasaki, Japan

Background: Chimeric antigen receptor (CAR) T cells are genetically
synthesized to reprogram T cells for antigen recognition and intracel-
lular signaling to destruct tumor cells. A sensitive and reproducible
assay to evaluate CAR T-cell function is essential to research and de-
velop novel therapies, optimize manufacturing, and evaluate effica-
cy in clinical and non-clinical settings. However, conventional meth-
ods, such as cytotoxicity assays and in-vitro cytokine production,
require a long cell culture processing time with a less quantitative
and more time-consuming variability. In this study, we constructed
the quantitative assay to analyze the change in localization of CAR
molecules using molecular imaging flow cytometry (MI-FCM) to
evaluate the immune functionality of CAR T-cells since aggregation
of CAR molecules are observed after antigen recognition.

Method : Anti-CD19 CAR T-cells were generated by isolating hu-
man peripheral blood mononuclear cells from nine healthy donors.
Next, each lot of CAR T-cells was co-cultured with CD19-expressing
K562 cells and then evaluatinged cytotoxicity using a luciferase
assay. Lastly, intensity, area, and distribution of CAR expression on
CD4-positive or CD8-positive CAR T-cell in each lot of CAR T-cells
with or without stimulation with CD19 antigen was quantitatively
analyzed using MI-FCM evaluating correlation with cytotoxic activity.

Results : Stimulated with CD19 antigen, the area of CAR expression
on CD4-positive or CD8-positive CAR T-cells significantly decreased
without particular change of intensity in each lot of CAR T-cells.
Importantly, the proportion of decrease of CAR expression area
distributing a single spot among CD8-positive CAR T-cells was very
strongly positively correlated with killing activity, while the propor-
tion among CD4-positive CAR T-cells was significantly positively
correlated.

Conclusion : These results suggest that quantifying the CAR local-
ization in CAR T-cells by MI-FCM could be useful for evaluating their
immune function.

Keywords : CART cell therapy, Immune functionality, Molecular im-
aging flow cytometry
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Efficacy and safety of low-dose vene-
toclax combined with voriconazole in
patients with acute myeloid leukemia
unfit for intensive chemotherapy

Meng Danchen', Ruan Min', Wu Wei', Zhuang Junling’, Ge Jian',

Huang Zhengi', Long Zhangbiao'

" Department of Hematology, The first affiliated hospital of Anhui
medical university, Hefei, China

* Department of Hematology, Peking Union Medical College Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing, China

Background : Venetoclax combined with hypomethylating agents is
the standard regime for elderly patients with acute myeloid leukemia un-
fit for intensive induction therapy. Nevertheless, many patients struggle
with finances and forgo treatments due to the high costs of venetoclax.
Concurrent application of venetoclax and CYP3A4 inhibitors such as
voriconazole in low-income patients may be a feasible strategy to reduce
the dose of venetoclax.

Method :We conducted a single-institutional, non-randomized, open-la-
bel, prospective study. Between June 2020 and March 2023, 57 AML pa-
tients newly diagnosed in our institution were enrolled. Twenty-three
patients received low-dose venetoclax plus voriconazole plus azacitidine
(cohort 1), whereas another 34 patients received standard dose veneto-
clax plus azacitidine (cohort 2). The efficacy of the two regimes between
cohorts was analyzed and compared, the peak venetoclax concentration
(C,,) and side effects of the patients were also detected.

Results : Totally, there were 35 males and 22 females, with a median age
of 67 years old. 86% (49/57) of patients were adverse/intermediate risk in
the whole cohort. The baseline characteristics were all balanced different-
ly between the two cohorts. Venetoclax C_ were 19304225 ng/mL and
23714274 ng/mL, there was no significant difference between the two
cohorts (P=0.3138). The overall response rates were 919% (21/23) and 85%
(29/34)in cohort 1and cohort 2, respectively (P=0.0834). Ata median of 16
months of follow-up, the median progression-free survivals were 16 and
12 months in two cohorts, respectively (P=0.2651) with a hazard ratio of
0.6507.The median overall survivals were not reached and 14 months in
the two cohorts, respectively (P=0.4636) with a hazard ratio of 0.7466. The
most common hematological adverse events were neutropenia, throm-
bocytopenia, and anemia, whereas the most frequent non-hematological
adverse events include infections, vomiting, diarrhea, and hypokalemia.

Conclusion : The combination of low-dose venetoclax and
voriconazole is well-tolerated and effective in unfit AML patients.

Keywords : Venetoclax, Low-dose, Voriconazole, Unfit, Acute my-
eloid leukemia
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The microRNA miR-222 is overex-
pressed and regulates proliferation,
differentiation and apoptosis pathways
in paediatric acute myeloid leukemia

Christine Wilson', Diwakar Sharma', Sachin Kumar', Jayanth K.

Palanichamy’, Sampa Ghose', Sameer Bakhshi', Surender K. Shar-

awat”

" Medical Oncology, All India Institute of Medical Sciences, New Delhi,
India

* Biochemistry, All India Institute of Medical Sciences, New Delhi, India

Background : Knowledge about the molecular pathobiology of
paediatric acute myeloid leukemia (PAML) is limited. microRNA-222
(miR-222) is dysregulated across several cancers and we aim to de-
lineate its role in PAML.

Method : Six AML cell lines (Kasumi-1, THP1, HL-60, KG1, MOLM-13,
MOLM-14) were cultured in RPMI-1640 media. Bone-marrow (n=26)
and peripheral-blood (n=46) from paediatric AML patients were in-
cluded. Expression was quantified using gPCR. Downstream targets
were predicted using TargetScan and 3'UTR was cloned into pmir-
GLO vector. Interaction was then studied using dual-luciferase assay.
Cell cycle analysis was performed by quantifying 7-AAD, apoptosis
by annexin-PI method and myeloid differentiation by quantifying
CD11b expression using flow cytometry. Immunofluorescence was
performed to observe p27 protein levels. Overall Survival (OS) was
analysed using the log-rank test.

Results : miR-222 was consistently overexpressed in all AML cell lines
(p<0.0001) as well as marrow (p<0.001), and peripheral-blood sam-
ples (p=0.0005) from pAML patients. High miR-222 expression had
lower OS (p=0.0072) in pAML. Downregulation of miR-222 led to
cell-cycle arrest of THP1 and KG1 cells (p<0.0001 & p=0.002), while
promoting apoptosis (p=0.0017 & p=0.0003) and cellular differen-
tiation of THP1 cells (p=0.0019). The cell cycle inhibitor protein p27
was predicted as the target of miR-222. Co-transfection of p27-3'UTR
and miR-222 mimic in HEK293T cells decreased luciferase activity
(p<0.0473) demonstrating in vitro interaction. Inhibiting miR-222 led
to an increase in p27 protein level. Additionally, a decrease in levels
of anti-apoptotic protein BCL-2, BCLXL, and MCL1, and an increase
of monocyte marker CD11b was observed upon miR-222 downreg-
ulation.

Conclusion : miR-222 is overexpressed and associated with inferior
OS in pAML. miR-222 is potentially involved in underlying regulatory
pathway for cell survival while inhibiting apoptosis and cell differen-
tiation in AML

Keywords : AML, microRNA, Proliferation, Differentiation, Apoptosis
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Genetic characteristics and venetoclax
efficacy in acute myeloid leukemia

Daehun Kwag'*, Byung Sik Cho'*, Gi June Min'"*, Sung-Soo Park'”,
Silvia Park'”, Jae-Ho Yoon'”, Sung-Eun Lee'”, Ki-Seong Eom', Yoo-
JinKim'”, Seok Lee'”, Chang-Ki Min'?, Seok -Goo Cho', Jong Wook
Lee', Hee-Je Kim"

Hematology, Catholic Hematology Hospital, Seoul St. Mary’s Hos-
pital, College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea

* Leukemia Research Institute, College of Medicine, The Catholic Uni-
versity of Korea, Seoul, Republic of Korea

Background : Despite Venetoclax (VEN) becoming a mainstay for
unfit acute myeloid leukemia (AML) patients, there is a dearth of
predictive genetic data for treatment response in first-line and sal-
vage settings. Therefore, we conducted an analysis in patients treat-
ed with VEN plus hypomethylating agent (HMA) at our institution
to narrow this clinical need.

Method : We analyzed patients receiving a combination of
HMA five days with VEN from January 2020 to June 2023. Genetic
data at the time of relapse were collected for patients experienc-
ing relapse. A total of 364 patients were included, comprising 152
newly diagnosed (ND) and 212 relapse/refractory (R/R) cases. We
compared the overall response (complete remission (CR), CR with
incomplete hematologic recovery, and morphologic leukemia-free
state) to treatment based on chromosomal abnormalities or molec-
ular genetic alterations in these patient groups.

Results : Genetic abnormalities below a significance level of 0.10 when
assessing treatment efficacy through logistic regression in all, ND, and
R/R AML patients, were summarized in the Figure. In all patients, com-
plex karyotype, SE7TBE TF72, TP53mutations significantly diminished the
response to HMA+VEN, while core binding factor (CBF)-3 or /OH7/2mu-
tations showed improvement. Borderline significance was observed for
reduced response in CBFa AML and increased efficacy in A/VRAS muta-
tions. In ND AML, CBF predicted a favorable response, while S#283and
JETZmutations linked to diminished response. A borderline increase was
noted in /DH/2mutations,and a decrease in 4AZmutations.In R/R AML,
CBHB IDH1/2 and STAGZmutations significantly favored response, while
(BFa and 7P53significantly reduced response. AHF6 mutation showed
borderline significance, indicating a trend towards increased response.

Conclusion : We noted improved HMA+VEN treatment efficacy in
CBFP AML and /DH1/2mutated groups across all treatment settings,
while patients with 7£72and 7P53 mutations showed less favorable
outcomes. Building on this, establishing a decision-making model
for VEN administration in treatment seems promising.



Keywords : Acute myeloid leukemia, Genetics, Venetoclax, Efficacy
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Adverse clinical impact of RBT gene
deletions alone and with concurrent
IKZF1 gene deletions in pediatric
B-cell acute lymphoblastic leukemia

Gadha K Leons', Preity Sharma', Sanjeev Kumar Gupta', Sameer
Bakhshi’, Ritu Gupta', Smeeta Gajendra’, Deepam Pushpam’

" Laboratory Oncology, AlIMS, New Delhi, India
* Medical Oncology, AlIMS, New Delhi, India

Background : There is a need for newer biomarkers to improve the
risk-stratification of B-ALL. The aim of the study was to estimate the
prevalence and effect of RB transcriptional corepressor1(RB1) dele-
tion in childhood B-ALL, when present alone or along with IKAROS
family zinc finger1(KZF1) deletion.

Method : The pediatric B-ALL cases were analyzed for RB1 and IKZF1
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deletions using multiplex ligation-dependent probe amplifica-
tion(MLPA).

Results : The study includes 517 pediatric B-ALL patients, with a me-
dian age of 7 years(1-18). This comprised 470 BCR:ABL1 negative
and 47 BCR:ABL1 positive patients. Overall, 41/517 patients(7.9%)
exhibited RB1 deletions (RB1del); 36/470(7.7%) in BCR:ABL1 nega-
tive, and 5/47(10.6%) in BCR:ABL1 positive. Furthermore, IKZF1 dele-
tions(IKZF 1del) were identified in 99 patients(19.1%); 70/470(14.9%)
in BCR:ABL1 negative; 29/47(61.7%) in BCR:ABL1 positive. Con-
comitant RBT and IKZF1 deletions(RB1del/IKZF 1del) were found in
14(2.79%) cases, while RB1 deletions without IKZF1 deletions(RB1del/
IKZF1wt) were observed in 27 cases. These were compared with 85
cases having IKZF1 deletions without RB1 deletion(RB1wit/IKZF 1del)
and 391 cases lacking both RB1 and IKZF1 deletions(RB1wt/IKZF-
Twt). The post-treatment outcome was available in 465 cases. The
group with both RB1 and IKZF1 deletions(RB1del/IKZF1del) showed
the worst post-induction remission rate(54.6%;p=0.019) compared
to 76.9% in RB1del/IKZF1wt, 80% in RB1wt/IKZF1del, and 86% in
RB1wt/IKZF1wt. Additionally, median eventfree survival(EFS) and
median overall survival(OS) were the least in the RB1del/IKZF1del
group(89 months;p=0.0002 and 11.5 months;p=0.007 respective-
ly) compared to RB1del/IKZF1wt(285, 41.7 months), RBTwt/IKZF-
1del(22.6, 35.6 months), and RB1wt/IKZF1wt(41.4 months, median
OS not reached) (Fig.1).

Conclusion : RB1 deletions were seen in 7.9% and IKZF1 deletions
were observed in 19.1% of B-ALL. The B-ALL patients with concom-
itant RB1/IKZF1 deletions(2.7%) had much poorer outcomes than
cases without any of these deletions or having RB1 deletions or
IKZF1 deletions alone. Thus, the presence of RB1 deletions and IKZF 1
deletions, particularly if present together, can be used as a predictive
marker for poor outcome in B-ALL.

Keywords : Pediatric B-ALL, RB1 gene, IKZF1 gene, Childhood leuke-
mia, Risk-stratification
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cine, The Catholic University of Korea, Seoul, Republic of Korea

Background : Many studies have discovered various gene aberrations
in acute lymphoblastic leukemia (ALL). Deletion of IKZF1 is frequently
observed in Ph-positive ALL and IKZF1-plus is defined as a poor sub-
group when CDKN2, PAX5, or PART deletions are combined. Most results
were from Western pediatric data and new gene mutations are being
detected but their clinical correlation is controversial.

Method : We identified the deletions in 11 genes by MLPA and 73 gene
mutations by NGS in 146 consecutive patients with Ph-positive ALL. All
were treated with hyper-CVAD and imatinib-based therapy. Among them,
112 underwent allo-HCT (95 in CR1,and 17 >CR2) and 72 of them were in
complete molecular response (CMR, undetectable BCR:ABL1 transcript).

Results : We identified IKZF 1del in 119 (81.5%) patients, COKN2del in 56
(38.3%), and PAX5del in 54 (37.0%) followed by EBF1del (n=22), RB1del
(n=19), JAK2del (n=14), and ETV6del (n=12). Frequently observed mu-
tation was SETD2 (n=9), RUNX (n=8), and IKZF1 (n=7). CDKN2del was
the only aberration associated with poor outcome. Among the 56 with
CDKN2del, 49 (87.5%) had concurrent IKZF1del, and this group showed
the worst outcome. We made three subgroups to assess the prognostic
impact: Group-3 (concurrent IKZF1del and CDKN2del), Group-2 (IKZF-
1del without CDKN2del), and Group-1 (no IKZF1del). Although post-in-
duction CMR rate was not different (33.3%, 26.5%, and 33.3%, p=0.929),
relapse before allo-HCT was more frequent in Group-3 (27.6% vs. 17.3%
vs. 80%, p=0.065). After allo-HCT, 3-year DFS was significantly inferior
in Group-3 (28.9% vs. 64.2% vs. 44.6%, p=0.002). Multivariate analysis
showed Group-3 and pre-HCT CMR were significant factors for survival.
Even in pre-HCT CMR subgroup, Group-3 exhibited significantly inferior
DFS (34.4% vs.60.1%, p=0.023).

Conclusion : Our data showed concurrent IKZF1del and CDKN2del was
significantly associated with poor outcomes in Ph-positive ALL. No other
mutations were observed significant, but large data analysis is needed
to find clinical relevance.

Keywords : Acute lymphoblastic leukemia, IKZF1, CDKN2
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Molecular map of T-lineage acute
lymphoblastic leukemia: Clinical im-
plications
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Jay Singh', Mercilena Benjamin', Sameer Bakhshi', Jayanth Palani-
chamy’
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Background : T-acute lymphoblastic leukemia (T-ALL) is a hetero-
geneous malignancy characterized by the abnormal proliferation of
T-cell precursors. Despite advances in immunophenotypic classifi-
cation, understanding the molecular landscape and its impact on
patient prognosis remains a challenge. The aim of the study was to
identify the gene expression profiles of different immunophenotyp-
ic subtypes of T-ALL and to determine their prognostic relevance.

Method : In this study, we conducted RNA sequencing on 35
T-ALL samples to unravel the transcriptomic profile of T-ALL sub-
types. Subsequently, we validated the prognostic relevance of 23
targets in an independent cohort of 99 T-ALL patients.

Results : Unsupervised clustering analysis revealed distinct gene
clusters aligning with immunophenotypic subtypes, providing
insights into the molecular heterogeneity of T-ALL. The identified
signature genes exhibited associations with clinicopathologic fea-
tures. RAG1 expression was higher in children <12 years of age. XIST
and KDM6a expression was higher in females. We found a signifi-
cant association between immature T-ALL immunophenotype with
high expression of BAALC, MEF2C, LYL1, HHEX and low expression of



EZH2.RAGT and FAT1 expression was higher in cortical T-ALL. DOT1L
expression was higher in mature T-ALL. ETP-ALL immunophenotype
was associated with high levels of BAALC, MEF2C, LYLT, LYN, XIST and
lower levels of ST20 and EML4. MRD positivity was associated with
high PCAT18, HHEX, and MEF2C expression. Prednisolone resistance
was associated with MEF2C expression. Survival analysis uncovered
several independent predictors of patient outcomes. Higher expres-
sion of MEF2C, BAALC, HHEX, and LYL1 genes emerged as robust
indicators of poor OS, EFS, and RFS. Conversely, higher LMO2 expres-
sion correlated with adverse EFS and RFS. Increased expression of
IncRNA ST20, coupled with RAG1, demonstrated a favorable prog-
nostic impact on OS, EFS, and RFS.

Conclusion : Several novel associations of gene expression patterns
with clinicopathological features and prognosis were identified,
which may help understand T-ALLs molecular pathogenesis and
provide novel prognostic markers.

Keywords : T-ALL, RNAseq, Outcome, Gene expression profile
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Background : The survival of multiple myeloma (MM) has been
improved dramatically owing to the development of new class of
drugs. Carfilzomib, in combination with lenalidomide and dexa-
methasone (KRd) significantly improved the survival of relapsed
and/or refractory multiple myeloma (RRMM) patients. However, the
real-world outcome of KRd in a large cohort of Asian MM patient is
still lacking. The aim of this study was to analyze the effectiveness,
especially focused on clinical trial eligibility and high-risk clinical fac-
tors, and adverse event (AE) profile of KRd regimen in the real-world
Korean RRMM patients.

Method : Retrospective data of 364 RRMM patients who have re-
ceived KRd regimen between February, 2018 and October, 2020,
was collected from 21 centers participating in the Korean multiple
myeloma working party (KMMWP).

Results : Forty-nine percent of patients were trial ineligible. Overall
response rate was 90% among the response evaluable patients,
including a very good partial response, a complete response (CR)
and a stringent CR of 25%, 32% and 6%. Among the 62 patients
who were evaluated for minimal residual disease (MRD) by Eu-
roFlow standard operation procedure, 36% (22 of 62) were Flow
MRD-negative. With a median follow-up duration of 34.8 months
(range, 0.00-61.5), the median progression-free survival (PFS) and
overall survival (OS) was 264 months (95% confidence interval, Cl,
23.1-29.7 months), and not reached. High-risk cytogenetics at diag-
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nosis of MM, EMD, doubling of M protein, and symptomatic MM at
the time of KRd treatment affected poorly on PFS by univariate and
multivariate analysis. Hematologic toxicities were more commonly
observed than non-hematologic AEs. The most common grade 3
or higher toxicities were neutropenia, followed by infections, fatigue,
and acute kidney injuries. Grade 3 or higher cardiovascular AEs were
observed in less than 5 percent of the patients

Conclusion : KRd for real-world Korean RRMM patients was highly
effective with a tolerable AE profile.

Keywords : Relapsed and/or refractory multiple myeloma, Asian,
Carfilzomib, Lenalidomide, Dexamethasone
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Background : Randomized clinical trials have shown IRd to be effi-
cacious and safe in Asian patients with RRMM'; however, real-world
data are limited.

Method : This multicenter, observational, cohort study was conduct-
ed in 16 sites across South Korea (KOR), Malaysia (MY), and Thailand
(TH). Patients treated with IRd during 2016-2023 were enrolled;
data were collected by retrospective chart review and 6-months
prospective follow-up. Patients with RRMM aged >20 years who re-
ceived 1-3 prior lines of therapy, with ECOG performance status 0-2
were included. Co-primary endpoints were median time to next
treatment (TTNT) and overall response rate (ORR).

Results : Overall, 104 patients were enrolled (69 KOR, 27 MY; 8 TH). Me-
dian age at treatment initiation was 64.0 years (range 42.0-83.0). At
diagnosis, 54.8% were International Staging System Stage Il/Ill. 13.5%
had high risk cytogenetic abnormalities (data available for 60.6%). Ma-
jority had 1 prior therapy (70.2%), 20.2% had 2; 47.1% had prior au-
tologous stem-cell transplantation. Median number of IRd cycles was
13 (range 1-50) and median ixazomib treatment duration was 14.8
months (95% CI 11.3, 23.0). Median TTNT was 32.1 months (95% Cl
22.5-not reached [NR]) but varied across countries (Table 1). ORR was
72.1% (KOR 79.7%, MY 48.2%, TH 87.5%). Median progression-free sur-
vival was 27.7 months (95% CI 19.5-NR). Median overall survival was
NR. In elderly patients (=65 years; 49% of patients), median TTNT was
35.7 months (95% Cl 288, NR); ORR 804% (95% Cl 66.9, 90.2). AEs oc-
curred in 90.4% and serious AEs in 29.8% of all patients; 18.3% discon-
tinued due to AEs. Common Grade >3 adverse drug reactions were
pneumonia (9.6%), neutropenia (7.7%), and gastroenteritis (2.9%).

Conclusion : ORR, TTNT, and PFS of IRd in this Asian real-world study
are comparable to TOURMALINE-MM1 and other real-world studies.
IRd has a manageable safety profile.

Keywords : Relapsed/refractory multiple myeloma, Lxazomib, Re-
al-world, Asia, Effectiveness
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Efficacy and safety of carfilzomib, lenalid-
omide, and dexamethasone versus ixazo-
mib, lenalidomide, and dexamethasone in
real world patients with relapsed/refrac-
tory multiple myeloma: KMM2004 study
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Background : The recent influx of novel agents with different mech-
anisms of action has led to rapid changes in treatment strategies
of RRMM. The approval of KRd in 2018, followed by IRd in 2020, has
raised questions about the most effective treatment strategies for
patients with RRMM.

Method : We retrospectively reviewed the medical records of RRMM
patients treated with KRd(112) or IRd(70) at 17centers in South Korea
2020-2021.

Results : Median age(65 vs 66 yrs, p=0.38) and R-ISS at diagnosis(:
1335 21.79%, II:54.3 vs 48.3% and lll: 32.4 vs 30.0%, p=0.38) were not
different between the two groups. Patients with high risk cytogenet-
ics were more likely to be treated with KRd(43.8 vs 18.0%, p=0.003)
and the time from diagnosis to XRd treatment was longer in the
IRA(20.5 vs 33.7mo, p=0.08). Patients in the KRd received 13 cycles
of treatment and patients in the IRd received 15 cycles of treatment
(median, p=0.1), with more dose modifications in the IRA(30.1 vs
41.1%, p=0.023). ORR was not significantly different at 89.1 vs 87.0%
(p=0.67), but CRR was better in the KRd(45.5 vs 304%, p=0.046). Me-
dian PFS(19.1 vs 284 mo, p=0.08) showed a trend towards better
in the IRd and median OS(31.6 vs not reached, p=0.02) was better
in the IRd. In the safety analysis, hematologic toxicity, infection, and
cardiac events were more frequent in the KRd, and Gl toxicity and
skin rash were relatively more frequent in the IRd.

213




2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

Conclusion : Our data showed the treatment outcomes of KRd and
IRd in the real-world. Contrary to predictions based on clinical trials,
the IRd showed better survival data. Clinicians tended to choose KRd
in the high risk and it actually showed a deeper response. In contrast,
the IRd did not acheieve a deeper response, but the treatment re-
sponse was found to be sustainted for a longer period of time.
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Bortezomib maintenance therapy
in transplant-ineligible newly diag-
nosed multiple myeloma have major
response to induction chemotherapy
(KMM 174)
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Background : Maintenance therapy (MT) post-induction in newly
diagnosed multiple myeloma (NDMM) patients represents an im-
portant treatment strategy to delay the disease progression and
relapse. Bortezomib or lenalidomide MT improve long-term out-
comes in transplant-eligible NDMM patients. However, there is less
evidence to support bortezomib MT in transplant-ineligible NDMM.

Method : A prospective multicenter study was performed in 14
medical centers in Korea. A total of 62 transplant-ineligible NDMM
patients who received bortezomib MT after achieving better than
partial response to induction chemotherapy between 2017 and
2021 were analyzed. Bortezomib MT was defined as (1.3mg/m?) once



a week for 3 weeks (Day 1, 8, 15) at 28-day intervals, administered
subcutaneously. It is administered until the disease progression or
unacceptable toxicity occurs, and completed after up to 24 months.
Response criteria were defined according to the International Myelo-
ma Working Group 2014 consensus. Progression free survival (PFS)
and overall survival (OS) were the primary and secondary end-points.

Results : Of the total 62 patients, the median age was 71.5 years
(range, 56-83) and the sex ratio was 1.5. According to the Internation-
al staging system (ISS) at diagnosis, 23 patients (37.1%) were stage
Iland 23 (37.1%) were stage Ill. Bortezomib-Melphalan-Prednisolone
(VMP) regimen (88.7%) was most commonly used as induction ther-
apy. In bortezomib MT, median treatment cycle was 10 (range, 1-26)
and median treatment duration was 86 months (range, 0.9-254).
During bortezomib MT, 67.7% had one or more adverse event, 20.9%
had grade 3 or higher adverse events, and 64% discontinued treat-
ment due to toxicity. Median PFS was 26.6 months (95% Cl, 18.2-34.9)
and average OS was 83.7 months (median, not reached). The median
follow-up duration was 44.5 months (range, 7.0-117.6).

Conclusion : These prospective multicenter data showed that bor-
tezomib MT is feasible, safe, and effective for transplant-ineligible
NDMM patients. More research is warranted to further assess the
role of bortezomib MT.

Keywords : Bortezomib, Multiple myeloma, Maintenance therapy,
Survival
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Impact of pretransplant measurable
residual disease(MRD) using multi-
parametric flow cytometry(mFCM)
and imaging (PET-CT scan) before
autologous stem cell transplanta-
tion(ASCT) in multiple myeloma : In-
sights from tertiary centre in India
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Rudra Nrayan Swain', Sarthak Wadhera', Aditya Jindial', Sreejesh
Sreedharanunni', Charanpreet Singh', Arihant Jain', Gaurav
Prakash', Alka Khadwal', Pankaj Malhotra

" Clinical Hematology and Medical oncology , Post Graduate Institute
of Medical Education and Research , CHANDIGARH, India

Background : Although significance of MRD in multiple myelo-
ma(MM) has been studied quite extensively , its relevance and im-
pact before ASCT on outcome yet not been elucidated

Method : MM patients who underwent (ASCT) at our centre from
January 2027 to December 2021 and had pretransplant measurable
residual disease (MRD) assessment by mFCM at 0.001%(10°) cutoff
and imaging by PET CT were included. Data were retrospectively
retrieved from the medical record department, encompassing base-
line characteristics, risk stratification, and outcome measures such
as the incidence of relapse and progression-free survival(PFS). The
cohort was stratified into two groups based on pretransplant MRD
status and similarly categorized for PET positivity and negativity. De-
scriptive statistical analysis was conducted, for characteristics and
outcomes within each subgroup, Kaplan-Meier survival analysis was
performed.

Results : A total of 85 multiple myeloma (MM) patients underwent
autologous stem cell transplantation (ASCT), with 60 included in the
study based on pretransplant measurable residual disease (MRD)
data. The median age was 55 years, and the female-to-male ratio
was 1.1, evenly distributed among MRD-positive and MRD-negative
groups. Risk stratification revealed 26.6% R-ISS Il and 38.3% ISS II.
Baseline data showed 31.2% with renal impairment, and 88% had
bone involvement. Most received bortezomib-based induction;
lenalidomide was in 59%, and three received daratumumab. Pre-
transplant, 63% had no MRD, and 39% had negative PET scans. At a
median follow up 39 months, 31% relapsed in MRD-positive vs. 28%
in MRD-negative(p=0.610) . For PET-positive patients achieving MRD
negativity, estimated PFS at 3 years was 71.8%, similar to MRD-posi-
tive 60.2% (p=0.176). R-ISS Il patients not achieving MRD negativity
had 40% PFS at 3 years, contrasting with 70% for MRD negativity
(p=0.063).

Conclusion : The findings underscore the potentialimpact of achiev-
ing MRD negativity, particularly in specific subgroups, on long-term
outcomes in MM patients undergoing ASCT

Keywords : Autologous, Mesurable residual disease, PET CT, Multiple
Myeloma transplant, India
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The efficacy of salvage second autol-
ogous hematopoietic stem cell trans-
plantation in Korean patients with re-
lapsed/refractory multiple myeloma in
novel agent era: The KMM2301 study

Jongheon Jung', Ji Hyun Lee’, Sung-Hyun Kim’, Jae Hoon Lee’,
Kwai Han Yoo®, Young Rok Do*, Ho-Jin Shin®, Kihyun Kim®, Sang
Eun Yoon®, Dok Hyun Yoon’, Hyungwoo Cho’, Hye Jin Kang’®, Ja
Min Byun’, Jae-Cheol Jo'°, Seung-Shin Lee'', Won Sik Lee", Je-
Jung Lee", Sung-Hoon Jung"’, Myung-Won Lee™, Jun Ho Yi",
Chang-Ki Min"®, Hyeon-Seok Eom"”

Center for Hematologic Malignancy, National Cancer Center, Goy-
ang, Republic of Korea

Department of Internal Medicine, Dong-A University College of
Medicine, Busan, Republic of Korea

Division of Hematology, Gachon University College of Medicine Gil
Medical Center, Incheon, Republic of Korea

Department of Hemato-Oncology, Keimyung University, Dongsan
Medical Center, Daegu, Republic of Korea

Division of Hematology-Oncology, Department of Internal Medi-
cine, Medical Research Institute, Pusan National University Hospital,
Pusan National University School of Medicine, Busan, Republic of
Korea
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Department of Medicine, Sungkyunkwan University School of Medi-
cine, Samsung Medical Center, Seoul, Republic of Korea

~

Department of Oncology, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, Republic of Korea

o

Division of Hematology/Oncology, Department of Internal Medi-
cine, Korea Cancer Center Hospital, Korea Institute of Radiological
and Medical Sciences, Seoul, Republic of Korea

° Department of Internal Medicine, Seoul National University Hospital,
Seoul, Republic of Korea

' Department of Hematology-Oncology, Ulsan University Hospital,
University of Ulsan College of Medicine, Ulsan, Republic of Korea

"' Department of Hematology-Oncology, Wonkwang University Hos-
pital, lksan, Republic of Korea

" Department of Internal Medicine, Hernato-Oncology, Inje University
Busan Paik Hospital, Busan, Republic of Korea

" Department of Hematology-Oncology, Chonnam National Univer-
sity Hwasun Hospital/Chonnam National University Medical School,
Hwasun, Republic of Korea

" Division of Heratology/Oncology, Department of Internal Medi-
cine, Chungnam National University College of Medicine, Daejeon,
Republic of Korea

" Division of Hematology-Oncology, Department of Medicine, Chung-
Ang University, Seoul, Republic of Korea

'® Department of Hematology, Seoul St. Mary’s Hospital, College of
Medicine, The Catholic University of Korea, Seoul, Republic of Korea

Background: Autologous stem cell transplantation (ASCT) has been
contributed to improve prognosis in patients with multiple myelo-
ma (MM). Second salvage ASCT (SAT) have demonstrated clinical
benefits, but many studies were performed before the introduction
of novel agents.

Method : In this retrospective study, we enrolled 51 patients who
received SAT for relapsed/refractory MM after novel agent-based in-
duction therapy. Response status and survival outcomes including
overall survival (OS) and progression-free survival (PFS) were ana-
lyzed. Additionally, we compared outcomes of SAT to the results of
salvage KRd without SAT.

Results : Median duration from 13t ASCT to relapse was 26.9 months,
and 34% of patients showed CR before SAT. CR rate increased to 58%
after SAT. Median PFS and OS after SAT were 16 and 73 months, re-
spectively. When we compared outcomes according to the duration
of response (DOR) after the 10 ASCT (<18 vs. > 18 months), it showed
significant results for PFS (median 5 vs. 22 months, p=0.009) and OS
(median 14 vs. 103 months, p=0.001). Line of treatment (LOT) for SAT
(27 vs. >3 |ine) was also significant factors for PFS (median 22 vs.
7 months, p<0.001) and OS (median 103 vs. 15 months, p<0.001).
Multivariate Cox analysis demonstrated LOT was significant for PFS
(HR 0.235, p=0.004) and OS (HR 0.205, p=0.008). DOR after 1t ASCT
was significant for OS (HR 3.59, p=0.013). When we compared results
of SAT (n=33) to outcomes of KRd without SAT (n=113) as a 2" line
treatment, SAT presented a tendency to better 3-year PFS (484%
vs. 389%, p=0.109) and significantly superior OS (93.3% vs. 77.8%,
p=0.006) compared to KRd without SAT.

Conclusion : In conclusion, SAT may have a role in novel agent era,
especially for feasible patients who presented sufficient DOR after 1
ASCT and received SAT as an early LOT.



Keywords : Salvage, Autologous, Stem cell, Transplantation ,Myelo-
ma
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Efficacy & safety of momelotinib vs
danazol in JAKi-experienced patients
with myelofibrosis & anemia: Asian
subgroup analysis of the MOMEN-
TUM trial

Sung-Soo Yoon", Chih Cheng Chen’, Sung-Eun Lee’, Hung
Chang’, June-Won Cheong’, Hsin-An Hou®, Won Sik Lee’, Sung-
Nam Lim®, Joon Ho Moon’, Kiat Hoe Ong'®, Yi Dai"', Chang Liu",
Jun Kawashima'®, Yeow Tee Goh™
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tal, Seoul, Republic of Korea

Department of Internal Medicine - Division of Hematology and
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Background : Momelotinib (MMB), a Janus kinase 1/2 and activin
A receptor type 1 inhibitor, showed clinical activity on myelofi-
brosis symptoms, anemia, and spleen in the MOMENTUM trial
(NCT04173494). This post hoc analysis (funded by GSK) investigated
the efficacy and safety of MMB in the Asian subpopulation of MO-
MENTUM.

Method : Eligibility: Primary or post-essential thrombocythemia/
polycythemia vera myelofibrosis; DIPSS High/Intermediate-2/In-
termediate-1; Total Symptom Score (TSS) >10; hemoglobin <10g/
dL; prior JAK; palpable spleen >5cm. Randomization: 2:1 to MMB
200mg once daily (QD) plus danazol (DAN) placebo (MMB group)
or DAN 600mg QD plus MMB placebo (DAN group) for 24 weeks
(W), after which patients could receive open-label MMB/DAN. Pri-
mary endpoint: W24 TSS response rate (>50% reduction from base-
line). W24 key secondary endpoints: transfusion independence rate;
mean TSS change from baseline; splenic response rate (>25/35%
volume reduction from baseline); rate of O transfusions.

Results : Seventeen Asian patients with myelofibrosis enrolled from
Korea (n=11), Singapore (n=4), and Taiwan (n=2). MMB vs DAN:
11/17 and 6/17 were in each group, 54.5% (6/11) and 0.0% (0/6)
were female, primary myelofibrosis was in 54.5% (6/11) and 50.0%
(3/6), median hemoglobin 7.9g/dL and 74g/dL, platelets 87.0x10%/L
and 89.5x10%L. Prior JAKis: 100% (17/17) ruxolitinib, 9.09% (1/11)
fedratinib in MMB group only. TSS response rate at W24 was 364%
(4/11) with MMB and 0.0% (0/6) with DAN. Secondary outcome re-
sults were consistent with the intent-to-treat population (Table 1).
MMB vs DAN: grade >3 TEAEs in 364% (4/11) and 66.7% (4/6); one
grade >3 anemia in MMB; no grade >3 thrombocytopenia. MMB vs
DAN: treatment interruption and/or dose reduction in 18.2% (2/11)
and 16.7% (1/6). DAN: two patients discontinued study treatment
(Table 1).

Conclusion : In the Asian sub-population of MOMENTUM, MIMB im-
proved myelofibrosis-associated symptoms, anemia measures, and
spleen response, and generally favorable safety vs DAN in JAKi-expe-
rienced patients with symptomatic myelofibrosis and anemia.
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Distinct molecular and cytogenetic
profiles of myelodysplastic syndrome
with bone marrow eosinophilia and
basophilia

Yujin Jung', Dajeong Jeong', Ju Hyeong Lee', Sooyong Park’, Ja-
Yoon Gu'?, Jee-Soo Lee', Moon-Woo Seong', Yoon Hwan Chang,
Hongseok Yun®, Hyun Kyung Kim'*

' Department of Laboratory Medicine, Seoul National University Col-

lege of Medicine, Seoul, Republic of Korea
? Cancer Research Institute, Seoul National University College of Med-
icine, Seoul, Republic of Korea

’ Department of Genomic Medicine, Seoul National University Hospi-
tal, Seoul, Republic of Korea

Background : Myelodysplastic syndromes (MDS) is sometimes as-
sociated with bone marrow eosinophilia. Although eosinophilia in
MDS has been reported as a poor prognostic factor, the details of the
molecular pattern are unclear. This study investigated the molecular
and cytogenetic characteristics of bone marrow eosinophilia and
basophilia in MDS.

Method : Bone marrow eosinophilia or basophilia was defined as a
differential count of eosinophils or basophils more than 5% or 1% in
bone marrow. Total 74 patients diagnosed with MDS were enrolled.
Genomic DNA was extracted from diagnostic bone marrow aspirate
or peripheral blood samples. Additional targeted NGS sequencing
was done with 54 genes associated with hematologic malignancies
in bone marrow eosinophilia (MDS-EOS, n = 14), bone marrow baso-
philia (MDS-BASO, n = 6) and neither bone marrow eosinophilia nor
basophilia (MDS-/-, n=55).

Results : Beside ASXLT mutation (33.8%), the frequently mutat-
ed genes included U2AF1(203%), TP53(16.2%), SRSF2(12.2%),
BCR(10.8%) and DDX41(10.8%). Four genes including ATM, TP53,
FLT3 and CEBPA had significantly higher mutation frequencies in
MDS-EOS compared with MDS-/-. ASXLT and U2AF1 had signifi-
cantly higher mutation frequencies in MDS-BASO compared with
MDS-/-. MDS-EOS had significantly higher mutation frequencies in
DNA repair genes including ATM, PPM1D and TP53 than MDS-/-. The
levels of VAF detected in the DNA repair gene mutation showed sig-
nificant correlation with marrow eosinophil fraction. Chromosome
7 abnormalities and a complex karyotype with more than three ab-
normalities were associated with MDS-EOS. In Kaplan-Meier analysis,
MDS-EOS had a poorer prognosis than MDS-/-.

Conclusion : This study showed that MDS patients with bone mar-
row eosinophilia have high frequencies of DNA repair genes muta-
tion as well as chromosome 7 abnormalities and a complex karyo-
type. Moreover, MDS with bone marrow eosinophilia showed a poor
prognostic value. Association of bone marrow eosinophilia with
DNA repair genes mutation could inspire future genetic studies.

Keywords : Myelodysplastic syndrome, Eosinophil, Basophil, NGS
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Clinical and molecular characteristics
and prognostic significance of auto-
immune disease in myelodysplastic
syndrome
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Jung-Hee Lee', Kyoo-Hyung Lee’, Jin-Hee Han', Young-Shin Lee',
Young-Ah Kang', Mijin Jeon', Ji Min Woo', Hyeran Kang', Je-Hwan
Lee”

" Hematology, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Republic of Korea



? Hematology-Oncology, Ewha Medical Research Center, Ewha Wom-
ans University School of Medicine, Seoul, Republic of Korea

Background : The myelodysplastic syndromes (MDS) tend to present
with heterogeneous autoimmune diseases and inflammatory mani-
festations. The pathobiology and prognostic impact of AD associated
with MDS were not fully demonstrated. Therefore, we aimed to in-
vestigate the clinical and cytogenetic characteristics and prognostic
significance of concomitant autoimmune disease in MDS.

Method : We retrospectively analyzed 1456 patients diagnosed with
MDS at Asan Medical Center, Seoul, Korea, between 1989 and 2021.
Next-generation sequencing (NGS) was performed in 446 patients.

Results : Of all patients, 90 (6.2%) had AD with MDS. Among AD,
Behcet disease (20%), RA (18.9%), and ILD (14.4%) were frequently
noted. Median hemoglobin level at the time of MDS diagnosis was
significantly lower in patients without AD than in those with AD (8.2
vs. 94 g/dL, respectively, P=0.017). The MDS risk groups stratified by
the R-IPSS system were similarly distributed between AD and no AD
groups. In the AD group, common cytogenetic abnormalities were
trisomy 8 (22.2%), complex karyotypes (5.6%), and der (1;7) (4.4%)
other than normal karyotype (46.7%). In NGS data, BCORL1 (9.8% vs.
1.2%, P=0.006) and DNAH9 mutations (11.9% vs. 0%, P=0.014) are
more frequently found in patients with AD than those without AD.
Although the statistical difference was not significant, SETD2 (4.9%
vs.0.7%, P=0.069) and WT1 mutations (7.3% vs. 1.7%, P=0.055) tend-
ed to be more frequent in the AD group than no AD group. The pa-
tients with AD showed significantly higher overall survival (58.7% vs.
40.7% at 5 years, P=0.011) and leukemia-free survival rates (53.9% vs.
34.7% at 5 years, P=0.006) than those without AD.

Conclusion : The concomitant AD in MDS had unique clinical char-
acteristics and a more favorable prognosis. Cytogenetic abnormal-
ities of trisomy 8, der (1,7) and complex karyotypes and somatic
mutations such as BCORLT, DNAH9, SETD2, and WT1 mutations are
associated with MDS with AD.

Keywords : Myelodysplastic syndrome, Autoimmune disease, Prog-
nosis, Cytogenetics, Next generation sequencing
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Haploidentical HCT using ex vivo T
cell-depleted PBSC as first-line therapy
for pediatric patients with acquired SAA

Ho Joon Im", Sung Han Kang', Eun Seok Choi', Su Hyun Yoon',

Hyery Kim', Kyung-Nam Koh', Sang-Hyun Hwang’, Miyoung Kim?,

Young-Uk Cho”, Seongsoo Jang’

" Pediatrics, Asan Medical Center Children’s Hospital, University of Ul-
san College of Medicine, Seoul, Republic of Korea

* Laboratory Medicine, Asan Medical Center Children’s Hospital, Uni-
versity of Ulsan College of Medicine, Seoul, Republic of Korea

Background : Currently, HCT using an HLA-haploidentical family
donor (HFD) is considered a viable therapeutic option for patients
with acquired severe aplastic anemia (SAA) who have failed immu-
nosuppressive therapy (IST) and cannot find a suitable matched do-
nor. However, the upfront use of haploidentical HCT (haplo-HCT) for
patients with treatment-naive SAA requires more evidence. In this
study, we evaluated the outcome of ex vivo T cell-depleted hap-
lo-HCT as first-line therapy in pediatric patients with acquired SAA.

Method : Between October 2009 and November 2023, 40 pediatric
patients with acquired SAA received ex vivo T cell-depleted hap-
lo-HCT as initial therapy. None of the patients had undergone previ-
ous IST or transplantation. Five patients received CD3-depleted PBSC
and 35 received TCRaB-depleted graft.

Results : Of 40 patients, 39 achieved neutrophil engraftment at a me-
dian of 10 days (range, 9-12 days) posttransplant. One patient, who
failed to achieve primary neutrophil engraftment, received two more
rounds of haplo-HCTs and eventually achieved stable engraftment.
Two patients experienced graft rejection within 30 days post-trans-
plant and additional one patient developed late graft failure. All the 3
patients were successfully rescued with subsequent haplo-HCT. The
(I of acute GVHD (aGVHD) > grade 2 and > grade 3 were 38% and
11%, respectively. No patient developed grade 4 aGVHD. Chronic
GVHD occurred in 2 patients, one with mild and the other with mod-
erate severity. Three patients died of transplant-related causes and all
37 survivors remained transfusion-independent. With a median fol-
low-up of 6.7 years (range, 1.1-14.2), failure-free survival and overall
survival were 85% + 5.6% and 93% + 4.2%, respectively.

Conclusion : In this study, HLA-haploidentical HCT with ex vivo T
cell-depleted PBSC as first-line therapy showed a favorable outcome
in pediatric patients with acquired SAA. Future study is warranted
to verify the feasibility of this approach and evaluate the long-term
complications such as infertility and second malignancies.

Keywords : Aplastic anemia, Hematopoietic cell transplantation,
Haploidentical, Pediatric patients
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STK10 mutation block erythropoiesis
in acquired pure red cell aplasia via
down-regulated the ribosome bio-
synthesis

Meng Danchen', Yang Jichun’, Liu Xinyao', Ruan Min', Han Bing’,
Huang Zhengi ', Ge Jian', Long Zhangbiao'"

' Department of Hematology, The first affiliated hospital of Anhui

medical university, Hefei, China

* School of Integrative Medicine, Tianjin University of Traditional Chi-
nese Medicine, Tianjin, China

Department of Hematology, Peking Union Medical College Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing, China

Background : The underlying mechanisms of acquired pure red cell
aplasia (PRCA) remain obscure, and the role of gene mutation in the
pathogenesis of acquired PRCA has not been elucidated yet. Herein,
we identify gene mutations in acquired PRCA patients and their role
in the pathogenesis.

Method : We performed whole exome sequencing in thirty new-
ly diagnosed patients with acquired PRCA. The candidate genes
with high frequency in acquired PRCA but low frequency in 1000
genomes which may affect protein function were selected. The
erythroid and megakaryocytic differentiation was evaluated in the
gene-silenced K562 cell lines. STK10 gene was selected which af-
fects the erythropoiesis. The RNA sequencing in STK10 silenced K562
cells was performed. Next, ribosome RNA synthesis was detected,
and ribosome proteins and p53 signaling pathway were also detect-
ed by western blotting.

Results : STK10 gene mutation is common in acquired PRCA pa-
tients, the mRNA/protein expression of STK10 was reduced and
p53 increased in the bone marrow of the patients in which the
gene mutated. The silence of the STK10 gene through the lentivi-
ral vector harboring short hairpin RNAs in K562 cells could inhibit
erythropoiesis after being induced by Hemin. Whereas, megakaryo-
cytic differentiation was not impaired in STK10-silenced K562 cells.
KEGG enrichment analysis of RNA sequencing in STK10-silenced
K562 cells differentially expressed ribosome biosynthesis pathway
and p53 signaling pathway were affected. 285 and 18S in ribosome
RNA synthesis impaired in these STK10 silenced K562 cells through
RNA electrophoresis. Further, through the western blotting test
in STK10-silenced K562 cells, we found ribosome proteins expres-
sion down-regulated and p53, phosphor-p53, and p21 expression
up-regulated due to STK10 mutated.

Conclusion : STK10 gene mutation is common in patients with

acquired PRCA. The underlying research revealed that STK10 gene
mutation could affect the ribosome biosynthesis pathway and
down-regulated the ribosome protein level, contributing to abnor-
mal erythropoiesis.

Keywords : Pure red cell aplasia, Mutation, Erythropoiesis, STK10, Ri-
bosome biosynthesis
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Clinical outcomes of TPO-receptor
agonists in patients with steroid-re-
fractory immune thrombocytopenia;
Significant conditions of discontinua-
tion with good response
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Park', Sung-Eun Lee', Byung-Sik Cho', Ki-Seong Eom', Yoo-Jin
Kim', Hee-Je Kim', Seok Lee', Chang-Ki Min', Seok-Goo Cho', Jong
Wook Lee'

" Hematology, Catholic Hematology Hospital and Leukemia Research
Institute, Seoul St. Mary’s Hospital, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea

Background : The treatment strategy for immune thrombocyto-
penia (ITP) has evolved significantly, with thrombopoietin-receptor
agonists (TPO-RA) like Revolade and Romiplate showing remark-
able efficacy in steroid-refractory chronic ITP This study analyzes
real-world outcomes and identifies discontinuation conditions for
TPO-RA with good platelet response.

Method : We analyzed 91 consecutive patients with steroid-refrac-
tory [TP treated with Revolade (n=59) or Romiplate (n=32) first from
201610 2021. Among them, 26 were treated with both by switching
due to no response (NR), loss of response (LOR), adverse events (AE),
or patient refusal. We evaluated autoimmune disease and markers
such as ANA titer> 1:320, RA factor, Coombs test, ANCA, platelet,
thyroid and antiphopholipid antibodies to define high autoimmune
burden. TPO-RA was started at platelet count <20K, and obligatory
discontinuation was done every 6 months.

Results : Overall response rate to initial treatment was observed in 77
(84.6%) - 51 out of 59 (86.4%) after Revolade and 29 out of 32 (90.6%)
after Romiplate. Totally 14 Revolades (8 NR, 3 LOR, 3 AF) switched
to Romiplate, and 12 Romiplates (3 NR, 5 LOR, 4 refusal) switched



to Revolade. After switching, 9 (64.3%) and 11 (91.7%) responded,
respectively, so overall response was observed in 85 (93.4%) after
TPO-RA. We discontinued TPO-RA in 34 (37.3%) patients with main-
taining platelet count >50K at least 6 months to 3 years F/U, and the
significant condition for final discontinuation was maximum platelet
response >100K (OR 4.46, p=0.005), low autoimmune burden (OR
2.8,p=0065), and early TPO-RA start <1 year (OR 2.34, p=0.083).

Conclusion : Our real-world data confirmed the efficacy of TPO-RA
in steroid-refractory ITP and suggested possibility of discontinuation
in good responders with early TPO-RA treatment and low autoim-
mune disease burden. This emphasizes the potential for personal-
ized treatment strategies in managing TP

Keywords : [TP Thrombocytopenia, TPO-RA, Revolade, Romiplate
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Efficacy and safety of avatrombopag
in Chinese children with persistent
and chronic primary immune throm-
bocytopenia: A multicenter observa-
tional retrospective study in China
ZhifaWang', Nan Wang', Juntao Ouyang', Runhui Wu'"

" Hemophilia Comprehensive Care Center, Beijing Children’s Hospital,

Beijing, China

Background : Avatrombopag (AVA), a novel thrombopoietin re-
ceptor agonist, is the most recently approved TPO-RA for the treat-

2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

ment of immune thrombocytopenia (ITP) in adults, but there is still
alack of efficacy and safety evidence in children with TP Objectives:
This study aims to demonstrate the efficacy and safety of AVA in chil-
dren with TP,

Method : A multicentre, retrospective, observational study was
conducted in P/CITP children who had not responded to or had
relapsed to previous treatment and switched to AVA for at least
12 weeks.The outcomes were the responses at 4%, 12" and sus-
tained response at 12", 24" week, the bleeding and the concomi-
tant ITP medications control and safety.

Results : There were 34 (18 males) patients with median age of 6.3
(1.9, 15.3) years were enrolled. At week 4 of AVA, overall response
(OR) was achieved in 27/34 (794%) and complete response (CR)
in 23/34(67.7%) patients with the median response time was 7
(1, 27) days. At 12 week, OR was achieved in 30/34 (88.2%), CR
in 26/34 (76.5%) patients, and 15 patients sustained response. At
24" week, 12/22(54.55%) patients who followed up to 24 weeks
achieved sustained response. At 12" week, the use of concomitant
ITP medications and bleeding decreased, 9 patients need rescue
therapy, and 21(61.8%) patients have 59 AEs, 17(29.8%) were CTCAE
grade 1 and the rest were grade 2.

Conclusion : Our study showed that AVA could achieved a rapid and
sustained response in children with P/CITP as a second-line treat-
ment, with good clinical bleeding control and reduction of concom-
itant ITP medications, without significant adverse effects, could be
the second-line TPO-RAs option for children with TP

Keywords : Avatrombopag(AVA), Primary immune thrombocytope-
nia, Children, PITP. CITP
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TABLE | The characteristics of baselines.
Number (%) or
Contents median (range)
Mumber of patients {n) 4
Male gender, n (%) 18 (52.9)
Age at AVA initiation, median (range), years 6.3 (1.9, 15.3)
Weight, median (rangel, kg 28 (16, 39)
Typeaf I'TP

PITE, n (%) 7 {20.6)

CITE, wr (%) 27 (72.4)
Pervious treatment with other TPO-RAs 14(41.2)
Duration of follow-up, median (range), days 14% {84 552)
Concomitant [TP medication at baseline 9 {2647%)
Bleeding (WHO bleeding scale grade 1-3) 18 {52 94%)
Flarclet count at baseline, median (range), x10°71, 15(1, 28)
Pervious treatment types before ELT (type) 41{1,6)

PABLE 2 Hapul respanse (Wilhin 4 weeks) and sustained response
{12th week and 24th week) of AVA,

Number (%) or

Rapid response

(814 7 ATIA

CR 23 (67.7

R 4 (108}

NR 7{20.6)
Time ta response 7{1,127)
Proportion of patients required rescue therapy within 4 weeks

Yes 259

hett] 3209410
Proportion of patients who responded at least once within 12 weeks

OR 30 (88.2)

CR 26 (76.5)

R A {108}

NE 4{11.8)
Sustained response al 12th week 15 (44.1)
Time to response within 12 wecks 701, 800
Proportion of patients required rescue therapy within 9 (26.47)

4-12wecks

Bleeding {(WHO bleeding scale) at 12th week

Grade 1 1 (294}

Gracle 2-4 0
Concomitant I'TP medication discontinued during 6 {17.65]

AVA treatmsent within 12weeks

Proportion of patients required rescoe therapy within 12 wecks

Yes F{26.47)
No 25{73.53)
Proportion of patients who achieved sustained 12 {54.55)
response in 22 patients who followed up 24 weeks
TABLE 3 Adverse events.
AE Numher (%)
Upper respiratery infection 22(39.34)
Gastrointestinal symptom FL1L47)
Preumsonia L (L.64)
Fever 12 (19.67)
COVID-19 6 (9.83)
Headache 4 (6,55}
Elevated W BCs L (1.64)
Elevated alkaline phosphatase L(L63)
Hives 2(327)
Alapecia 1 {169

Mose bleeding 2{3.37)
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Effect of anagrelide on health-related
quality of life in patients with treat-
ment-naive, high-risk essential throm-
bocythemia

Taekeun Park', Seung-Hyun Nam’, Ho-Jin Shin’, Seulki Song®, Ho
Young Kim’, Jinny Park’, Sang Hoon Han, Yong Park’, Young Jin
Yuh’, Yeung-Chul Mun'®, Young Rok Do, Sang Kyun Sohn™, Sung

Hwa Bae" Dong-Yeop Shin", Sung-Soo Yoon'

" Department of Internal Medicine, Seoul National University Hospital,

Seoul, Republic of Korea

’ Department of Internal Medicine, Kyung Hee University at Gang-
dong, Seoul, Republic of Korea

® Division of Haematology-Oncology, Department of Internal Medi-
cine, School of Medicine, Medical Research Institute, Pusan National
University Hospital, Busan, Republic of Korea

Cancer Research Institute, Seoul National University Hospital, Seoul,
Republic of Korea

> Department of Internal Medicine, Hallym University Medical Center,
Anyang, Republic of Korea

® Division of Hematology, Department of Internal Medicine, Gachon

University Gil Medical Center, Incheon, Republic of Korea

" Department of Internal Medicine, Jeju National University Hospital,
Jeju National University School of Medicine, Jeju, Republic of Korea

Division of Hemato-Oncology, Department of internal medicine,
Korea University School of Medicine, Seoul, Republic of Korea

° Department of Internal Medicine, Inje University College of Medi-
cine, Sanggye Paik Hospital, Seoul, Republic of Korea

' Department of Internal Medicine, Ewha Womans University Mok-
dong Hospital, Ewha Womans University College of Medicine, Seoul,
Republic of Korea
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"' Department of Internal Medicine, Keimyung University Dongsan
Hospital, Keimyung University School of Medicine, Daegu, Republic
of Korea

" Department of Internal Medicine, Kyungpook National University
Hospital, School of Medicine, Kyungpook National University, Daegu,
Republic of Korea

" Department of Internal Medicine, Daegu Catholic University School
of Medicine, Daegu, Republic of Korea

Background : Anagrelide has proved the efficacy and safety as
first-line treatment in treatment-naive, high-risk essential throm-
bocythemia (ET) patients. However, concern about frequent ad-
verse events remains. The effect of anagrelide on patient-reported
outcomes (PROs) is presented here with the health-related quality
of life (HRQOL) analyses from NCT03232177 trial. In addition, we
further investigated the association between the adverse events
of anagrelide and the single nucleotide polymorphisms (SNPs) of
cytochrome P450 TA2 (CYPTA2) gene, encoding anagrelide metab-
olizing enzyme.
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Method : The NCT03232177 trial [PMID: 36505839] was a multi-cen-
ter, prospective observation study to examine the efficacy and safe-
ty of first-line anagrelide treatment in high-risk Korean ET patients.
HRQOL was evaluated at baseline and week 4, 12 and 24, using the
European Organisation for Research and Treatment of Care (EORTC)
Quality of Life Questionnaire-Core 30 (QLQ-C30). The data were an-
alyzed descriptively. Genotyping of SNPs of the CYPTA2 gene was
performed using TagMan assay and direct sequencing. We evalu-
ated the association of SNP genotypes and adverse event to find
possible predictive biomarkers of anagrelide for the occurrence of
adverse events.

Results : The completion rate for all HRQOL questionnaires was
31.4% (22/70). The mean HRQOL scores showed no significant dif-
ferences or clinical deteriorations in entire domains over time. For
global health status (GHS)/QOL domain, mean scores at baseline
and week 24 were 64.77 and 62.5, which showed no significant
differences. Among CYP1A2 gene SNPs, 15762551 (-164 A>C) ho-
mozygous mutant genotype (CC) showed a trend toward differ-
ences in adverse events (p=0.09, OR 6.60). However, no other SNPs
showed statistically significant association with the adverse events
of anagrelide.

Conclusion : Anagrelide is a good treatment option as first-line
regimen for high-risk Korean patients with ET, without significant
deterioration of HRQOL indices. A SNP of CYP1A2 gene could be a
potential predictor for the occurrence of adverse events in patients
who are treated with anagrelide.

Keywords : Essential thrombocythemia, Anagrelide, Quality of Life,
CYP1A2, SNP marker
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Impact of hematopoietic stem cell
transplantation on bone metabolism
and growth in pediatric patients with
thalassemia major

Yu Liu", Xindan Lian'?, Xiaodong Wang', Chunjing Wang', Chun-
lan Yang', Yue Li', Xiaohui Zhou', Sixi Liu', Uet Yu'

' Department of Hematology and Oncology, Shenzhen Children's

Hospital, Shenzhen, China

* Shenzhen Pediatrics Institute of Shantou University Medical College,
Shantou University, Shenzhen, China

Background : Children with thalassemia major (TM) face growth de-
lays from chronic anemia and iron overload due to transfusions. Hema-
topoietic stem cell transplantation (HSCT) offers a potential cure, but
its effect on bone metabolism and growth remains poorly understood.

Method : A total of 159 TM patients received HSCT in 2019. Despite
recommendations for post-HSCT growth and bone health monitor-
ing, only 22 patients consistently followed up, having bone metab-
olism and growth metrics assessed over two years and their clinical
data were retrospectively analyzed.

Results : The cohort comprised 11 girls and 11 boys with a me-
dian age of 7 + 3 years at HSCT. Most patients (n=20) underwent
haploidentical HSCT, while two received transplants from an HLA-
matched sibling and an unrelated donor, respectively. Serum 25(0H)
D3 levels significantly increased post-HSCT, from 22.16 + 6.38 ng/mll
pre-HSCT t0 26.89 + 10.20 ng/ml at 1-year and 29.54 £ 9.17 ng/ml at
2-year (*p=0.02, one-way ANOVA). Conversely, alkaline phosphatase
levels significantly decreased over time (p=0.01, from 106.7 + 7847
IU/mlto 7143 +50.56 1U/mland 65.97 + 30.83 IU/ml, one-way ANO-
VA). Serum ferritin also decreased significantly (*p=0.01, from 3497 +
1686 ng/mlto 3211 + 2060 ng/ml and 1942 + 1543 ng/ml, one-way
ANOVA). The number of patients with severe growth impairment
(less than 2 standard deviations of normal children) increased from 6
to 9at 2 years post-HSCT. Growth impairment was significantly asso-
ciated with post-HSCT steroid use (*p=0.01, Chi-square test).

Conclusion : HSCT may improve bone health by decreasing iron
overload and optimizing the Vitamin-D absorption. However, HSCT
may not improve overall growth impairments of TM patients, prob-
ably due to the use of steroids. These findings underscore the ne-
cessity of diligent monitoring and management of bone health and
growth in TM patients post-HSCT, with particular attention to the
implications of steroid therapy on growth outcomes.

Keywords : Hematopoietic stem cell transplantation, Thalassemia
major, Bone metabolism, Growth , Pediatrics
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Effects of tertiary palliative care on the
pattern of end-of-life care in patients
with hematologic malignancies

Dong Hyun Kim', Jeonghwan Youk ', Ja Min Byun'’, Youngil
Koh'*, Junshik Hong"**, Tae Min Kim'"?, Inho Kim'"?, Sung-Soo
Yoon'?, Shin Hye Yoo", Dong-Yeop Shin'**

" Internal Medicine, Seoul National University Hospital, Seoul, Repub-

lic of Korea

? Center for Medical Innovation, Biomedical Research Institute, Seoul
National University Hospital, Seoul, Republic of Korea

* Cancer Research Institute, Seoul National University College of Med-
icine, Seoul, Republic of Korea

* Center for Palliative Care and Clinical Ethics, Seoul National Universi-
ty Hospital, Seoul, Republic of Korea

Background : Patients with hematologic malignancies (HMs) often
face challenges in accessing palliative care (PC) and receiving quality
end-of-life (EOL) care. This study aimed to examine the status of EOL
care and the effects of tertiary PC on EOL care in patients with HVs.

Method : We included patients with HMs who were admitted to
a university-affiliated hospital and died during hospitalization be-
tween January 2018 and December 2021. We investigated the re-
ceipt of PC consultations, patient characteristics, and quality of the
EOL care indicators including documentation on advance care plan-
ning and EOL healthcare utilization.

Results : A total of 487 patients were included in the analysis, with
156 (32%) undergoing PC consultation. A higher proportion of pa-
tients who received PC completed advance statements (34% vs.
184%, P < 0.001) and life-sustaining treatment documents (96.8%
vs. 86.7%, P = 0.001). Patients who received PC was significantly less
frequently admitted to the ICU (25% vs. 56.8%, P < 0.001) and re-
ceived less CPR (3.8% vs. 22.4%, P < 0.001), mechanical ventilation
(186% vs. 53.2%, P < 0.001), and renal replacement therapy (14.7%
vs.39.6%, P < 0.001). Moreover, 10.9% of the PC group died in the ICU
compared with 50.8% of the non-PC group (P < 0.001). The PC group
had lower blood transfusion rates during the last 3 days of life than
the non-PC group (red blood cell, 30.8% vs. 56.2%, P < 0.001; platelet,
51.3% vs. 689%, P < 0.001; fresh frozen plasma, 9% vs. 28.7%, P <
0.001). Moreover, the PC group had lower daily transfusion amounts
than the non-PC group during the last 3 days of life.

Conclusion : Tertiary PC aims to reduce aggressive EOL care through
patient-centered goal-of-care discussions. Therefore, there is an imper-
ative need for concerted efforts toward the seamless integration of PC.

Keywords : Hematologic malignancy, End-of-life care, Palliative care,
Consultation
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" Peking University Institute of Hematology, Peking University People’s

Hospital , Beijing, China

Background : Adenovirus (ADV) infection is one of the important
opportunistic viral infections after allo-HSCT. ADV pneumonia is one
of the most severe types of ADV infection in HSCT recipients with
high mortality. We aimed to identify the clinical manifestation, prog-

. - -

. Eunulﬁﬁmmmuumi

ey Nithe i T nostic factors, and outcomes of ADV pneumonia after allo-HSCT.
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Pabon- ek :_‘;l.':u".ﬂ ;':.‘31:: g Peking University Institute of Hematology and met the criterion of
Wl b LU hephpemiion i Ty pacoi SR M ADV pneumonia after allo-HSCT were retrospectively enrolled. ADV
i) was detected with real-time quantitative polymerase chain reaction.
T Thehe WX WD AR e This work was supported by the National Key Research and Devel-
P Nath  S0R  a006n <o) opment Program of China (2022YFC2502606), Peking University
Hesmialyats Nd B e People’s Hospital Research and Development Funds (RZ2022-02),
Commutieraps,n (%) R Natural Science Foundation of Beijing (7230016) and Tongzhou Dis-
Within laal 14 iy L L trict Distinguished Young Scholars (JCQN2023009).
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il bl in Results : The median time from allo-HSCT to the occurrence of
preraplPR ?.3'.:',:,‘}: e ;ﬂ:;iﬁ.ﬂ e ADV pneumonia was 99 days (range 17-609 days). The most com-
e T mon clinical manifestations were fever (86.2%), cough (34.5%) and
R R dyspnea (31.0%). The 100-day cumulative incidence of ADV-related
"::%Emrmn.m e s e e mortality was 40.4% (95%CI 21.1%-59.7%) and the probability of OS
oy Zm oy amn om :;;-;é S at 100 days after ADV pneumonia was 40.5% (95% ClI 25.29%-64.9%).
W 2 w1 R P R o i The 30-day cumulative incidence of ADV-related mortality for the
o i e R s Al patients with low-level (<10° copies/mlin plasma) and high-level (=
bt ik ot 3 eyt . 10°copies/mlin plasma) ADV DNAemia was 15.0% (95% CI 0-31.1%)
A, Eataidin e TR e versus 80.0% (95% Cl 37.5%-100%) (P=0.005), respectively. In multi-
Place of death,n (%) <oy variate analysis, high-level ADV PCR positivity in plasma (HR 6.394,
n:‘.;'.L:.:...l e - :ﬂ:ﬁ:’ .ﬂ'.}?ﬂ 'L;"'lﬂ”:,' o 95% Cl 1426-28666, P=0015) was the only risk factor associated
::crm::m-u. €, andiguimansy evencision, RBC. 108 bood el FLT paieit, FIF. . o with ADV-related mortality and OS at 100 days after ADV pneumo-

nia (HR 5.447,95% Cl 1.549-19.157, P=0.008).

Conclusion : We firstly reported the clinical manifestations, prognos-
tic factors, and outcomes of ADV pneumonia after allo-HSCT and
we further confirmed that this is a life-threatening post-transplant
complication.

Keywords : Adenovirus pneumonia, Posttransplantation, Allogeneic
hematopoietic stem cell transplantation
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Genetic and epigenetic alteration of
Wilms' tumor 1 (WT1) gene in acute
myeloid leukemia

Harsh Goel', Anita Chopra', Amar Ranjan', Jagdish Prasad Mee-
na’, Aditya Kumar Gupta’, Ganesh Kumar Viswanathan®, Sameer
Bakhshi’, Maroof Ahmad Khan’, Pranay Tanwar'”

Laboratory Oncology , All India Institute of Medical Sciences,
New Delhi, India

Pediatric Oncology, All India Institute of Medical Sciences, New
Delhi, India

Hematology, All India Institute of Medical Sciences, New Delhi,
India

w

Medical Oncology, All India Institute of Medical Sciences, New
Delhi, India

Biostatistics, All India Institute of Medical Sciences, New Delhi,
India

w

Background : Acute myeloid leukemia is a genetically complex he-
matologic malignancy characterized by abnormal differentiation
and clonal proliferation of myeloid progenitor cells in the bone mar-
row with diverse genetic and epigenetic alterations. Wilms tumor 1
(WT-1) gene s a critical regulator of malignant hematopoiesis, which
encodes a zinc-finger transcription factor that can either activate or
repress genes to regulate cell growth, apoptosis, and differentiation.

Method : In the present study, we aim to investigate the RNA ex-
pression, methylation levels, and molecular functions of the WT-1
genein 112 AML cases (112 at diagnosis [day 0] and 105 after com-
pletion of induction chemotherapy [day 28] and 20 non-malignant
samples were recruited as controls. WT-1 gene expression and pro-
moter methylation status were assessed during both intervals (day-0
& day-28) by performing RT-PCR.

Results : Of the 112 subjects studied, 73 were male (65.17%) and 39
were females (34.83%), out of these 97 (86.60%) cases showed over-
expression of WT-1 gene at the time of diagnosis as compared with
cases in complete remission (CR) remission or control samples (p=
<0.001). Moreover, Robust hypermethylation of WT1 promoter was
observed in 77 (68.75%) AML cases at the time of diagnosis as com-
pared with patients in complete remission (CR) remission or control
samples (p=<0.001). In all AML patients, WT-1 expression and meth-
ylation levels were inversely correlated with normal hematopoiesis
and positively associated with age, high marrow blast counts, M4
subtype, adverse risk cytogenetic, and inferior outcome compared
to patients with low WT-1 methylation and expression levels.

Conclusion : Overexpression and Hypermethylation of the WT-1

gene positively associates with the leukemic burden in most cases
of AML. Thus, this gene can be considered a promising molecular
marker for early diagnosis, and MRD detection, and a target for de-
veloping novel therapeutic approaches against AML.

Keywords : AML, WT1

PP0O1-2

A prospective study to evaluate the
prognostic implications and molecular
mechanism of SLC40A1 gene in prima-
ry acute myeloid leukemia

Harsh Goel', Pranay Tanwar"~

" Laboratory Oncology, All India Institute of Medical Sciences, New

Delhi, DELHI, Indlia

Background : Iron metabolism is altered in a variety of cancers; how-
ever, little is understood about the biology of iron metabolism and
how it responds to AML. Ferroportin, encoded by the gene SLC40AT,
is the only protein responsible for cellular iron export. However, the
expression, molecular mechanism of SLC40A1 gene, and their mo-
lecular interaction remain unknown in AML.

Method : In this study, we aimed to characterize the molecular
functions, clinical and prognostic value of SLC40A1 gene in AML.
We investigated the expression level and DNA methylation status
of SLC40A1 gene in AML (n=173) and control (n=70) cases using
RT-PCR.Then, we did correlation analysis to find the potentially asso-
ciated gene linked with the SLC40A1 gene based on their expression
levels using Linked Omics database. Moreover, we also explored the
molecular mechanisms of SLC40A1 in AML by performing gene set
enrichment analysis (GSEA) analysis.

Results : Higher expression and lower methylation level of SLC40A1
gene was observed in AML (n=173) cohorts as compared with nor-
mal cases (n=70) and closely associated with poor overall survival (P
<0.05). In correlation analysis SLC40A1 gene was positively correlat-
ed with the DNAJC6 gene, followed by PLST, and CAPRIN2 genes
while negatively correlated with MSLN, MYH11,and PLCD3 (P
<0.001). Gene enrichment analysis revealed SLC40AT gene was
enriched in various biological process including endothelium de-
velopment, spleen development, cell differentiation, while in mo-
lecular function SLC40A1 gene was enriched in  transmembrane
transporter activity, protein binding, and catalytic activity. Moreover



in KEGG pathway enrichment SLC40A1 gene was enriched in he-
matopoietic stem cell differentiation, ferroptosis, and signaling path-
ways regulating pluripotency of stem cells. In Spite of this we also
found SLC40AT gene and their positively correlated with different
immune checkpoints including CD160, CD274, CD40,and CD44.

Conclusion : SLC40AT may serve as a potential prognostic biomark-
er and therapeutic target for the effective management of AML.

Keywords : AML, SLC40A1
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Using red ginger to prevent acute my-
eloid leukemia : A literature review

Farah Maetam ", Rahma Yuantari

" Student of Internal Medicine , Universitas Islam Indonesia, Yogyakarta,
Indonesia

* (linical pathology, Universitas Islam Indonesia, Yogyakarta, Indonesia

Background : Acute myeloid leukemia (AML) is a serious disease
of abnormal myeloid cells that form in large numbers in the bone
marrow. This type of leukemia has a worldwide incidence of 4.2 per
100.000 population. Red ginger is an herb that is commonly found
in Asia, especially in Indonesia and Malaysia. It has many good ef-
fects on the body. Nevertheless, red ginger is still not widely used as
medicine compared to white ginger which is commonly found in
traditional medicine. This article aims to look over the effect of red
ginger on AML.

Method : A literature review was using Pubmed to search the data.
The term used are red ginger and prevention of AML. The terms
were found in four articles in the last ten years that related to liter-
ature. This literature review covers animal experiments and in vitro
studies through the published article.

Results : Red ginger is an herb that contains substances that are
used in prevention of leukemia, supported by the research. Red gin-
ger (zingiber officinale var. rubrum) contains quercetin, 6-gingerol
and 6-shogaol. In vitro study of P39 cells obtained from leukemia
patients concluded that quercetin was able to stop the cancer cell
cycle at the G1 phase, preventing cancer cells from growing abnor-
mal myeloid cells in HL- 60 cells in cancer patients. In vitro studies
showed that 6-shogaol induces apoptosis by inhibiting BCL-2. The
component of red ginger act as antioxidants by donating electron
to free radical for protect the normal cell conduced in the experi-
mental studies.
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Conclusion : Red ginger, a natural herbal most found in Asia, con-
tains vanilloid and flavonoid that have an important effect to be
antitumor activity and antioxidant activity in white blood cells ma-
lignant.

Keywords : Red ginger, Antitumor activity, Acute myeloid leukemia,
Antioxidant
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Epigenetic modulation enhances the
therapeutic potential of all-trans reti-
noic acid in acute myeloid leukemia

Lukasz Szymanski'", Rafal Skopek', Malgorzata Palusinska', Karolina
Maslinska-Gromadka', Leszek Kraj', Tino Schenk’, Arthur Zelent!

" Department of Molecular Biology, Institute of Genetics and Animal

Biotechnology, Magdalenka, Poland

* Institute of Molecular Cell Biology, Center for Molecular Biomedicine
Jena (CMB), Jena University Hospital, Jena, Germany

Background : Epigenetic dysregulation has been strongly associat-
ed with the development and progression of AML. While ATRA has
demonstrated significant effects in APL-AML) treatment, its clinical
efficacy in non-APL AMLs has been limited. This limited response
can be attributed to the epigenetic silencing of genes targeted by or
involved in the ATRA pathway, rendering them unresponsive to the
drug. Consequently, our research aims to overcome the epigenetic
barriers in AML by combining ATRA with small molecules that pos-
sess epigenetic modulating properties.

Method : HEK-293 cells were transduced with p-GreenFire- RARE-
Tk-Luc construct to examine the activation of the RA-pathway in
response to ATRA and 650 epigenetic compounds. The effect of se-
lected compounds on cell viability, differentiation, and ERK1/2, AKT1,
MAPK9, p38, and MAPK9 phosphorylation was evaluated in HL-60,
NB4, KG1a, BMNC, and primary AML cells. RNAseq and CUT&Tag
were performed on ex vivo AML samples following exposition to
selected compounds.

Results : We have identified 11 promising compounds. When com-
bined with ATRA a dual PI3K-HDAC inhibitor,and a pan-PKC inhibitor,
demonstrated 4-5 fold increase in RARE activity, indicating a syner-
gistic effect. Selected compunds were noncytotoxic to HL60, BMNC,
and primary MSC. Dual PI3K-HDAC inhibitor with ATRA reduced the
viability of KG1a by more than 95%. Moreover, dual PI3K-HDAC in-
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hibitor and a pan-PKC inhibitor, with ATRA, lead to a 2-4 fold increase
in the differentiation of HL60 cells and AML cells (M1, M2, and M4)
compared to ATRA with the LSD1 inhibitor TCP and untreated cells.
PI3K-HDAC inhibitor combined with ATRA significantly reduced
p-MAPK and p-p38 levels while increasing the phosphorylation of
p53in HL-60 cells.

Conclusion : The combination of ATRA with specific dual PI3K-HDAC
and pan-PKC inhibitors holds promise as a potential therapeutic ap-
proach for AML. Nevertheless, further investigations, including stud-
ies utilizing patient-derived xenograft models, are warranted to vali-
date the efficacy and feasibility of this proposed treatment strategy.

Keywords : AML, Epigenetics, ATRA, RARE

PPO1-5

Loss of 7£7 function results in myeloid
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Background : The three mammalian TET proteins act as 5-methylcy-
tosine oxidases and are pivotal for DNA demethylation. Loss of TET
function is prevalent across a wide range of cancers. However, how
TET loss contributes to oncogenesis remains unclear.

Method : To define the consequences of complete TET deficiency
in vivo, we induced deletion of all three Tet genes in the mouse ge-
nome. Employing various cellular and molecular techniques, includ-
ing next-generation sequencings, we analyzed hematopoiesis from

hematopoietic stem/progenitor cells and hematological neoplasia
and aimed to define the underlying mechanism.

Results : The Tet1/2/3 triple knockout mice developed lethal
acute myeloid leukemia by 4-5 weeks. Single-cell RNA sequencing
demonstrated the appearance of novel myeloid cell populations
displaying an elevated expression of all members of the stefin/cys-
tatin gene cluster on mouse chromosome 16. In patients with AML,
high stefin/cystatin gene expression correlated with unfavorable
clinical outcomes. Notably, increased expression of the clustered
stefin/cystatin genes was associated with a compartment switch of
heterochromatin to euchromatin with a readthrough transcription
downstream of the clustered stefin/cystatin genes and other highly
expressed genes, with minor alterations in DNA methylation.

Conclusion : Our findings underscore the demethylation-independent
roles of TET enzymes in suppressing oncogenesis by modulating tran-
scriptional elongation and three-dimensional genome organization.

Keywords : TET proteins, Myeloid malignancy, Readthrough tran-
scription, Heterochromatin-to-euchromatin transition, Stefins
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High expression of CXC-chemokine li-
gand 5 in bone marrow serum predicts
favorable outcomes in children with
acute myeloid leukemia

Yongping Zhang', Hujun Li', Hui Zhang', Qi Ji', Li Gao', Yixin Hu',
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" Hematology and Oncology, Children's Hospital of Soochow Universi-
ty, Suzhou, China

Background : Cytokines in the bone marrow microenvironment
play a key role in regulating the proliferation and activation of acute
myeloid leukemia cells, and researches have shown that cytokine
expression levels are strongly associated with AML patients’ survival
and prognosis. CXC-chemokine ligand 5(CXCL5), a major chemok-
ine in the micro-environment, has subsequently been demonstrat-
ed to have significant predictive value in patients with various types
of cancerin an increasing number of studies. However, the impact of
BM serum CXCL5 on survival of pediatric AML patients is unknown.

Method : We used targeted proteomic techniques to identify the
relative expressions of 180 cytokines in the bone marrow plasma of



newly diagnosed AML patients and age-matched healthy donors in
this research. In AML patients, correlation analysis was performed on
clinical features, prognosis, and BM serum CXCL5 expression.

Results : The relative expression of CXCL5 in bone marrow serum
was found to be an independent predictor for OS, EFS, and RFS in
children with AML using multivariate regression analysis. CXCL5
levels in bone marrow serum were considerably lower in newly di-
agnosed AML than in healthy controls. Pediatric AML patients with
high BM serum CXCL5 expression had a substantially better progno-
sis than those with low expression. CXCL5 expression levels in bone
marrow serum can assist with the NCCN risk classification[1] . The
time-dependent ROC curve and calibration curve demonstrated
that the nomogram model based on expressions of cytokines like
CXCL5 had a powerful predictive value for 2-year EFS in AML pa-

tients. We also constructed a risk-score model based on cytokines'

expression characteristics, which have an elevated prognostic and
predictive value for survival of pediatric AML patients.

Conclusion : Overall, our findings suggest that CXCL5 in bone mar-
row serum capabilities as an independent predictor of pediatric
AML. Children with AML who have higher CXCL5 expression in their
bone marrow serum have a favorable prognosis.

Keywords : CXCL5, Pediatric, Acute myeloid leukemia, Prognosis,
Prediction model
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Gemtuzumab ozogamicin with half-
dose cag regimens as re-induction
therapy for pediatric refractory/re-
lapsed AML

Liyan Fan', Li Gao', Shengqin Cheng', Yixin Hu', Peifang Xiao',
Hailong He', YiWang', Shaoyan Hu'"

" Hematology and Oncology, Children’s Hospital of Soochow Universi-

ty, Suzhou, China

Background : Hematopoietic stem cell transplantation (HSCT) is an
effective approach for treating refractory/relapsed acute myeloid
leukemia (AML). Reducing tumor burden prior to transplantation
has been shown to effectively decrease post-transplant relapse. We
have used conventional chemotherapy in several courses for three
pediatric patients with refractory/relapsed acute myeloid leukemia
(AML) but have not achieved remission. We then adopted a new
chemotherapy regimen and secured the opportunity of hemato-
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poietic stem cell transplantation for three children.

Method : The combination of gemtuzumab ozogamicin with half-
dose CAG was administered to reduce tumor burden. Subsequently,
a sequential regimen of cladribine and cytarabine (Ara-C) was used
as a bridge to total body irradiation (T8BI), followed by cyclophospha-
mide for myeloablative conditioning (MAC), and finally, allogeneic
hematopoietic stem cell transplantation (allo-HSCT) was performed.

Results : Among the three pediatric patients with refractory/re-
lapsed AML, one achieved complete remission (CR), although the
other 2 cases did not achieve CR, but the tumor load was significant-
ly reduced. Of the two cases that did not get CR, one was given GO
only once because of the high cost of treatment. In the other case,
the CD33 expression was less than 50%. All three patients received
hematopoietic stem cell transplantation and achieved long-term
disease-free survival.

Conclusion : GO combined with various chemotherapy agents is an
alternative to classic chemotherapy drugs for pediatric refractory/re-
lapsed AML to improve the remission rate and reduce tumor burden
in resistant AML patients, thereby providing a conducive setting for
HSCT.

Keywords : Hematopoietic stem cell transplantation, Pediatric,
Gemtuzumab ozogamicin, CAG regimens, Acute myeloid leukemia
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thin folic acid silver nanoparticles and
its evaluation as anti-leukemia effect
against benzene induced acute my-
eloid leukemia in rats
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Background : Acute myeloid leukemia (AML) is a type of cancer that
affects the bone marrow and blood. It is characterized by the rapid
growth and accumulation of abnormal white blood cells, called my-
eloblasts, in the bone marrow. These abnormal cells interfere with
the production of normal blood cells, including red blood cells, white
blood cells, and platelets. Revesterol (flavonoids) mostly used in the
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various herbal formulation used in the treatment of hemorrhage or
blood purifier. The aim of the study, to fabricated the nanoparticle
of revesterol and evaluated against the benzene induced acute my-
eloid leukemia in the rats.

Method : In this study, we fabricated the Revesterol hybrid lecithin
folic acid silver nanoparticles (L-RT-FA-AgNPs). Long term adminis-
tration of benzene was used for the induction of acute myeloid
leukemia in the mice and mice were divided into different groups
and orally treated with the revesterol and L-RT-FA-AgNPs. The Anti-
oxidant, hematological, cytokines, apoptotic and inflammatory pa-
rameters were estimated.

Results : L-RT-FA-AgNPs remarkably suppressed the weight of liver
and spleen tissue. L-RT-FA-AgNPs significantly altered the hemato-
logical parameters such as WBC (54.8%), RBC (63.2%), lymphocytes
(43.2%), eosinophils (41.3%), neutrophils (42.5%), monocytes (38.6%),
monocytes (38.9%) and basophils (40.6%), respectively. L-RT-FA-AgNPs
boosted the level of GSH (35.6%), SOD (56.9%), CAT (38.3%), GPx (26.9)
and suppressed level of MDA (45.8%) level. L-RT-FA-AgNPs remarkably
suppressed the level of cytokines and inflammatory parameters. L-RT-
FA-AgNPs exhibited the antiapotosis effect via reversing the level of
apoptotic parameters like caspase-3, 9, Bcl-2 and BAX. L-RT-FA-AgNPs
also restored the level of T cells and various subtypes like CD80+ and
CD86+.

Conclusion : The results suggest that the L-RT-FA-AgNPs exhibited
the protective effect against the benzene induced leukemia via al-
teration of immune modulation, antioxidative stress, inflammatory
and antiapoptosis mechanism.

Keywords : Acute myeloid leukemia, Benzene, Leukemia, Apoptosis,
Inflammation
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Background : Acute leukemia is a life-threatening blood cancer, that
has a complex etiology that involves genetic factors. The CYP2B6
gene polymorphism has garnered interest as a potential contributor
to leukemia susceptibility. This study focuses on Asian populations
where genetic diversity is high. The research aims to provide insights
into the genetic aspects of leukemia in Asians, potentially guiding
future studies and personalized treatment approaches for this pop-
ulation.

Method : A systematic search of databases was carried out in
PubMed, ScienceDirect, Cochrane, and ProQuest until the end of
October 2023, using specific keywords ("polymorphism" OR "poly-
morphisms" OR "variant" OR "mutation” OR "genotype" OR "allele”
OR"SNP") AND ("Cytochrome P-450 CYP2B6" OR "Cytochrome P450
CYP2B6" OR "P-450 CYP2B6, Cytochrome" OR "CYPIIB6" OR "Cyto-
chrome P450 2B6" OR "P450 2B6, Cytochrome") AND ("leukemia” OR
"Leukaemias"), and studies in English or Indonesian were included.
The Newcastle-Ottawa scale assessed study quality and statistical
analysis involved calculating Odd Ratio (OR) and 95% Confidence
Intervals (Cls) using Review Manager software.

Results : A total of 4 studies, including 281 AML patients, 185 ALL
patients, 153 CML patients, and 709 control subjects. There was a sig-
nificant association between the CYP2B6 variant and an increased
risk of AML and ALL under the dominant model (GG), with very low
heterogeneity (*=0%); OR=0.48; 95% CI: 0.35-0.64; P<0.00001 and
OR=041;95% CI: 0.29-0.58; P<0.00001, there was insignificant asso-
ciation between the dominant and heterogeneity allele of CYP2B6
in CML (OR=0.74; 95% CI: 0.44-1.22; P=0.24 and OR=0.72; 95% Cl:
043-121;P=0.22).

Conclusion : The CYP2B6 gene polymorphism plays a crucial role in
the development of acute leukemia, potentially affecting suscepti-
bility and prognosis. Further research with larger and more diverse
study populations is needed to confirm these findings and explore
the role of other genes in leukemia etiology.

Keywords : CYP2B6 gene polymorphism, Gene variant, Leukaemia
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Treatment behavior and outcomes
of acute myeloid leukemia in the
COVID-19 era
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Background : Cancer patients, including those with AML, are vul-
nerable to respiratory viral infections, including COVID-19. However,
during the COVID-19 pandemic, accessing medical care was a huge
challenge in South Korea. On the other hand, the emphasis on per-
sonal hygiene might have had positive effect on immune compro-
mised AML patients. Therefore, we aim to examine how COVID-19
affected treatment behaviors or prognosis of AML patients using the
database of the National Health Insurance Service (NHIS) in South
Korea

Method : We identified 1595 newly diagnosed with adult AML be-
tween 01Jan2017 to 31Dec2018 (Group 1; pre COVID-19 era), and
4545 between 01Mar2020 to 28Feb2022 (Group 2; COVID-19 era).
Medication history, COVID-19 infection and death date were extract-
ed.

Results : Clinical characteristics were described in table 1. Age, sex,
and patient ratio who were treated with hypomethylating agent(H-
MA) were not different between two groups. However, the less
patients received induction chemotherapy and more underwent
allogeneic HSCT in group 2 compared to group 1. Among patients
who received induction cytotoxic chemotherapy, 51% continued
to consolidation therapy in group 2, but only 334% did in group
1 (p<0.001). The median time from diagnosis to induction (0 vs 0
days) and induction to 1st consolidation (52 and 53 days), or medi-
an consolidation cycle (both 2 cycles) were not different between
two groups. Hypomethylating agent was given in 10.2% of all AML
patients. The median treated HMA cycles and the median days
between HMA cycle was not different group 1and 2. In COVID-19
pandemic era, 28.8% infected COVID-19, and they were youger (56
years) than patients who did not infected(63 years). The better sur-
vival outcome was observed in group 2 than group 1(Figure 1A).
COVID-19 pandemic era, the timing of COVID-19 infection differen-
tiated OS(Figure1 B).

Conclusion : COVID-19 pandemic did not seemed to affect treat-
ment behavior or outcomes of AML in South Korea.

Keywords : Acute myeloid leukemia, COVID-19
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Exploring neo-antigen and immunoge-
nicity of acute myeloid leukemia (AML)
using neo-arstm artificial intelligence
tool
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Background : Neoantigen is formed through the production of pro-
teins altered by non-synonymous mutations and are specific to can-
cer cells. This characteristic makes them applicable for specific ther-
apeutic interventions targeting cancer cells through the immune
system. However, research and understanding to reach such thera-
peutic approaches in Acute Myeloid Leukemia (AML) are still lacking.

Method : Leukemic blast DNA from bone marrow mononuclear
cells BMMC) at diagnosis was compared with Germline DNA from
BMMC at time of complete remission (CR) using whole exome se-
quencing (WES) for the identification of patient-specific tumor
mutations and MHC alleles. In addition, RNA sequencing (RNAseq)
was performed to determine the level of expression of the genes
with leukemic-specific mutations. Of all possible neopeptides-MHC
class I (pMHC) combinations, necantigen candidates were identified
using a physics-informed deep learning algorithm NEO-ARS™. For
the peptides assumed to be neoantigen, IFN-y ELIspot experiments
were performed using peripheral blood mononuclear cells from
human leukocyte antigen (HLA)-matched donor of allogeneic he-
matopoietic stem cell transplantation. Peptides confirmed as immu-
nogenic were subjected to in silico three-dimensional image simu-
lations to model their binding to T-cell receptors (TCR)

Results : With this approach, we prioritized a list of 6 neoantigen
peptide-HLA candidates from 2 AML patients each (peptide lengths
of 9 amino acids) across the available HLA class | alleles for that pa-
tient. IFN-y ELISpot assay, the first patient (HLA-A*02:01), peptide
#1(2068.3), #2(2163.3), #4(2006.6) and #6(1886.6) had higher spot
forming units (SFU) than DMSO (1393.3) alone ( P<0.0001). In the
second patient (HLA-A*11:01), peptide #3(1165, P<0.01), #4(1043.3,
P<0.05) and #5(1813.3, P<0.001) had higher spot forming units than
DMSO (653.3) alone. The 3D modeling of the binding motif of
peptide #6 in the second patient revealed reduced TCR-facing sol-
vent-accessible surface areas in the sequence of the neopeptide.

Conclusion : The neoantigens predicted by NEO-ARSTM showed a
good immunogenicity against T cells in ELIspot assay. Thus, Neo-AR-
STM have the potential to be used efficiently in novel therapies such

as customized cancer immune therapy for the patients with AML in
the future.

Keywords : Neoantigne, Aml, Peptide binding

Figure 1. Neo-antigen prediction using Neo-ARS
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A paired sillico analysis of ALOX5AP
gene expression/methylation and its
prognostic impact among acute my-
eloid leukemia

Pranay Tanwar", Harsh Goel'

" Laboratory Oncology, Dr BRA-IRCH, AlIMS, New dELHI, NEW DELHI,
India

Background : Acute myeloid leukemia (AML) is malignant prolifer-
ation of myeloid blast in bone marrow. The enzyme Arachidonate
5-Lipoxygenase-activating protein (ALOX5AP) has been recognized
as an oncogene that has been linked to carcinogenesis including
chemotaxis promotion and leukocyte activation. In this work, “In-sil-
lico analysis”of clinical and prognostic impact of the ALOX5AP gene
in patients with AML was conducted by determining its expression,
methylation patterns, and molecular mechanism.

Method : In this study, we examined the ALOX5AP gene's expression
and DNA methylation state in 173 AML patients and 70 control cases
from data downloaded from TGCA. The correlations between ALOX-
5AP gene expression was anlysed in single-cell datasets(GSE). The
ALOX5AP was further analysed through Linked Omics database to



find its association with DEGs. Finally, we investigated the molecular
mechanisms of ALOX5AP in AML using gene set enrichment analy-
sis (GSEA).

Results : The ALOX5AP was significantly overexpressed but meth-
ylation level was low in AML (n=173) compared to control (n=70)
(p < 0.05). Howevergene expression was negatively correlated
with methylation status (p <0.0342) and was associated with poor
overall survival (OS) (p <.0024). ALOX5AP expression was shown to
be significantly greater in M5 subtypes, females, older AML cases,
and AML patients with FLT3-ITD mutations. AML single-cell data-
sets proved that ALOX5AP expression was associated with metas-
tasis, differentiation, proliferation, inflammation, and angiogenesis.
In correlation analysis ALOX5AP gene was positively correlated
with the NCF1 gene, followed by SIRPBT, IL1RN genes while nega-
tively correlated with UBFD1, KDM5B, (p <0.001). Gene enrichment
analysis revealed ALOX5AP was enriched in granulocyte activation,
phagocytosis, interleukin-1 production, neutrophil-mediated immu-
nity, while in molecular function ALOX5AP was enriched in cytokine
binding, pattern recognition receptor activity. It was also enriched in
the Chemokine signalling pathway, Toll receptor signalling pathway,
and Ras pathway activation in KEGG pathway enrichment.

Conclusion : The ALOX5AP is gives critical stimulus to AML and car-
ries potential of futureprognostic biomarker

Keywords : AML, ALOX5AR, In sillico
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Investigation on novel ER transmem-
brane protein, SURF4, targeting cell
death in myeloid leukemia

Jayoung Kim', Dongjun Lee'”
" School of Medicine, Convergence Medicine, Busan, Republic of Korea

Background : One hallmark of acute myeloid leukemia (AML) that
is shared across genetic subtypes is that leukemic myeloblasts are
arrested at an immature and self-renewing stage of development.
Differentiation is associated with a reduction in leukemic cell burden
and leukemia stem cells as well as improved survival. In this study,
we report that SURF4 inhibits apoptosis and suppresses myeloid dif-
ferentiation by negatively regulating the STING and STAT6 functions
in myeloid leukemic cells.

Method : Suppression of SURF4 was performed by SURF4-shRNA
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on leukemic cells. Apoptosis was detected on leukemic cells stained
with annexin V' and 7AAD using by flow cytometry. Western blot
and gRT-PCR revealed expression of gene and protein. Leukemic
cells were subcutaneous injected in mouse for development of
tumor. And bioinformatics tools reveled the expression of SURF4 in
AML patients.

Results : Silencing SURF4 inhibited cell growth and increased apop-
tosis in leukemic cells. In addition, we also observed the synergistic
enhancement of apoptosis by paclitaxel in the absence of SURF4
in leukemic cells. SURF4 induced apoptosis via the accumulation
of ROS, which activated ER stress via the PERK-pelF2a-CHOP path-
way. Reduced SURF4 expression was capable of triggering myeloid
differentiation in vitro and in vivo in murine and human leukemic
cell models. Moreover, we found that IL4-dependent pSTAT6 and/
or STING activation-induced apoptosis was increased in SURF4-si-
lenced leukemic cells. Single-cell RNA-sequencing analysis revealed
that the expression of SURF4 was significantly increased in patients
with AML, suggesting that it is involved in the pathogenesis of he-
matological malignancies.

Conclusion : We demonstrated that the novel endogenous ER
transmembrane protein, SURF4, inhibits cell death and suppresses
myeloid differentiation by negatively regulating STING and STAT6
functions in myeloid leukemic cells. We propose that the inhibition
of SURF4 may be used as a potential therapeutic strategy for the
treatment of hematological malignancies.

Keywords : SURF4, Acute myeloid leukemia, Apoptosis, STING, STATE
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Targeting estrogen-related receptor
alpha as a novel treatment approach
for acute myeloid leukemia with FLT3
mutation
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College of Medicine, Dajeon, Republic of Korea

Background : The FLT3 (fms-like tyrosine kinase) class Ill tyrosine ki-
nase receptor is only found in normal hematopoietic cells and helps
them stay alive, differentiate, and proliferate. However, FLT3 muta-
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tions like FLT3-ITD (internal tandem duplication) and FLT3-TKD (tyro-
sine kinase domain) have been found in approximately 30% of AML
patients and have been associated with a poorer prognosis. In the
United States, FLT3 inhibitors like midostaurin and gilteritinib have
been approved, and FLT3 mutation-targeted therapy has been de-
veloped. However, resistance to FLT3 inhibitors has grown, so novel
approaches are needed to treat AML with the FLT3 mutation. Es-
trogen-related receptor-a (ERRa) is the orphan nuclear receptor for
which no ligand has been identified. ERRa has been reported to af-
fect AML disease progression by regulating mitochondrial function,
and the ERRa inhibitor, XCT-790, has demonstrated anti-leukemic
effects. However, the cytotoxicity of XCT-790 against primary AML
cells varied depending on mutation profiles. To improve the cyto-
toxicity of ERRa inhibition, it is necessary to discover the relationship
between ERRa and AML-related mutations.

Method : We conducted correlation assays among ERRa expres-
sion, IC,  value of XCT-790 against primary AML cells, and clinical
information of AML patients. First, the relative ERRal expression in
primary AML cells was obtained by gRT-PCR and XCT-790 cytotox-
icity against primary AML cells was confirmed. Then, using clinical
information of AML patients, mutations showing a relationship with
the IC,  value of XCT-790 were identified and assessed using gene
set enrichment analysis.

Results : AML patients with the FLT3 mutation had higher ERRa ex-
pression and XCT-790 efficacy. In TCGA-LAML, AML patients with the
FLT3 mutation showed increased expression of oxidative phosphor-
ylation-related genes compared to the normal FLT3 group. This was
also detected in the high-ERRa expression group. Finally, XCT-790
demonstrated cytotoxicity against gilteritinib-resistant AML cells.

Conclusion : ERRa inhibition provides an attractive treatment option
for refractory AML with the FLT3 mutation.

Keywords : Estrogen-related receptor alpha, Acute myeloid leuke-
mia,FLT3 mutation

A} . B)

g
- 0
1
E

EE
L
1
]
Ea
i, o AET TR
w B _E
— -
i i
Rialsirer ERRS axpresm

; -
—_ L
Ok Vo M

FLT3 (1T or TKD) FLT3 (70 or D)

(4]

T

ket FLTD VW e FLT

Caci-apinn ity WS O

1
T AMLPLTRITD

E

I AN [FLTI-TED) WG ANLFLTHTG

e gy o 0 o
| . pl
—~waf § ST it 1€ T
£ | ”' £ TE 3 T
E ol ?' L £ w

| > g -

i« . “ & i° 5
g« . B 3 &

y:i » o]

e pl—ae i
ACTTEIGAN . K T iy (el RETTGD - i
w1y WO XN Collmetin okl ax et bl 2

Tha Lirtowe B MR (8] Srpes e rmprisakn

ot Wo gy of KO- TR0 mred mgtalion pandile of AU [BE) Tres comparson o vakom
ol KET-Tl sccandng e FLT) musston (e T and & for padsniy. wish musston @3 T8 srd
o P el il T | V4 g, smapenclvay | Prriiond el UL By P tisdnd] |
e, [C] Thee il grrgrwmaion o ERSio scoondng i LT ik 0% ralte wi cotcubited
oy P-pichesd bt D G5EA agmrns nvickaties phonstanyefion, Chars wers ranked Seasd
o k] Chnge bt wohacis o FL T mutation (T or TR and wik ypa FLTS palents
A TGGALALL () T comparion of oy kotmicity bebweon NG T. TR and giterind: in primary
AML cels with P FLT) mutsben

PP01-15

Antithymocyte globulin (ATG) in allo-
geneic hematopoietic stem cell trans-
plantation for acute myeloid leukemia:
evaluating outcomes according to
cytogenetic risk: Impact on chronic
GVHD and cGRFS

Hyeong Jun Kim', Mihee Kim’, Seo-Yeon Ahn’, Sung-Hoon Jung’,

Ga-Young Song’, Deok-Hwan Yang’, Je-Jung Lee’, Mi Yeon Kim’,

Hyeoung-Joon Kim™*, Ho-Young Lim®, Jae-Sook Ahn™’

" Internal medicine, Chonnam National University Hospital, Gwang-ju,
Republic of Korea

* Hematology, Hematology-Oncology, Chonnam National University
Hwasun Hospital, Jeollanam-do, Republic of Korea



® Hematology, Genomic Research Center for Hematopoietic Diseases,
Chonnam National University Hwasun Hospital, Jeollanam-do, Re-
public of Korea

“ Hematology, Hematology-Oncoloy, Jeonbuk National University
Hospital, Jeonju, Republic of Korea

Background : Allogeneic hematopoietic stem cell transplantation
@llo-HSCT) is crucial for acute myeloid leukemia (AML) treatment,
but graft-versus-host disease (GVHD) and relapse concerns per-
sist. Antithymocyte globulin(ATG) has demonstrated promise in pre-
venting GVHD during allo-HSCT. However, concemns about relapse
remain.

Method : This retrospective single-center study aims to evaluate the
prognostic implications of ATG based on cytogenetic risk stratifica-
tion in 123 AML patients undergoing transplantation from an HLA-
matched sibling.

Results : After a median follow-up of 48 months, the ATG group in
the non-high cytogenetic risk group demonstrated a significant de-
crease in the 1-year cumulative incidence (Cl) of chronic GVHD com-
pared to the non-ATG group (21.7% vs. 54.4%, p = 0.001, Figure A-2).
Additionally, the 1-year Chronic GYHD-free and relapse-free survival
(cGRFS) was higher in the ATG group of the non-high cytogenetic
risk group (45.8vs. 26.5%; p = 0.048, Figure A-3). Moreover, there were
no significant differences in 1-year Cl of relapse and 1-year non-re-
lapse mortality (NRM) within the non-high cytogenetic risk group
(ATG vs. non-ATG; p>0.05, Figure A-4,5). In the subgroup analysis of
patients with high cytogenetic risk, although there was no statisti-
cal significance, the ATG group showed a trend towards decreased
T-year Cl of chronic GYHD and higher cGRFS compared to the non-
ATG group (p>0.05, Figure B-2,3). However, the ATG group exhibited
a significantly higher 1-year Cl of relapse compared to the non-ATG
group (60.0% vs. 16.7%, p = 0.019, Figure B-4).

Conclusion : In conclusion, our study findings indicate that ATG was
effective in preventing chronic GYHD and demonstrated higher
CGRFS in AML patients undergoing matched sibling donor HSCT.
However, AML patients with high cytogenetic risk should carefully
consider the use of ATG due to the associated higher risk of relapse.
Further investigations are warranted to validate these findings and
determine the appropriate dosage of ATG for high cytogenetic risk
AML patients.

Keywords : Antithymocyte globulin (ATG), Allogeneic hematopoiet-
ic stem cell transplantation , Acute myeloid leukemia, Graft-versus-
host disease
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The oxysterols 27-hydroxycholesterol
affects hematopoietic stem and pro-
genitor cell pools

Soo-Yeon Woo

Department of Convergence Medicine, Pusan National University-
School of Medicine, Yangsan, Republic of Korea

Background : Oxysterols are 27-carbon derivatives of cholesterol.
Oxysterols are essential component of cell-membrane and acts as
metabolic intermediates to synthesize bile acid and steroid hor-
mone. Also, oxysterols function as transcription factor of Liver X
receptor to regulate cholesterol metabolism and several signaling
pathway. However, if elevated levels of oxysterols in the blood, ox-
ysterols accumulate in blood vessel and cause human pathologies,
such as atherosclerosis, Alzheimer's disease, Parkinson's diseases. In
addition, accumulation of oxysterol in various tissue is connected
with carcinogenesis and cancer progression. 27-hydroxy cholester-
0l(27HQ) is a side chain oxysterol oxygenated at the 27 the carbon
atom of cholesterol by the sterol hydroxylase CYP27A1. And 27HC is
metabolized by oxysterol hydroxylase CYP7B1. 27HC acts as ligand
for the nuclear receptor liver X receptor and estrogen receptor alpha
(ERa). By proinflammatory processes mediated by ERa, 27HC pro-
motes variety of cancer, metastasis and cause atherosclerosis pro-
gression. Circulating levels of 27HC in healthy humans is the most
abundant oxysterol. Studies of 27HC in hematopoietic stem cell
have been reported to induce hematopoietic stem cell mobilization
and extramedullary hematopoiesis during pregnancy. However,
what is influence of 27HC in hematopoiesis remains unknown.
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Method : Mouse bone marrow cells and human leukemia cells were
analyzed using fluoscence-activated cell sorting (FACS) after treat-
ment of 6.2uM 27HC.

Results : We show that exogenous 27HC treatment lead to apop-
tosis of hematopoietic stem and progenitor cell (HSPC) population
due to increased reactive oxygen species (ROS) level and ER stress.
Furthermore, exogenous 27HC treatment suppresses leukemic cell
growth and promote apoptosis via increase ROS level. Moreover,
27HC metabolizing enzyme CYP7B1 was highly expressed in AML
patients and high CYP7B1 expressed AML patients exhibited shorter
survival compared with low CYP7B1 expressed AML patients.

Conclusion : Our studies suggest that 27HC regulate HSPCs pool
and have potential of novel therapeutic target for hematological
malignancies.

Keywords : 27-hydroxycholesterol, Oxysterol, Hematopoietic stem
cell, Acute myeloid leukemia
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From docking to overcoming resis-
tance: Cannabidiol's potential in multi-
drug-resistant leukemia cancer K562/
ADR

Krai Daowtak

Medical Technology, Faculty of Allied Health Sciences, Cellular and Mo-
lecular Immunology Research Unit, Naresuan University, Phitsanulok,
Thailand, Phitsanulok, Thailand

Background : Multidrug-resistant (MDR) leukemia poses a formi-
dable challenge in the realm of cancer treatment, necessitating the
exploration of innovative therapeutic agents. Cannabidiol (CBD), a
non-psychoactive compound derived from the Cannabis sativa
plant, has demonstrated auspicious anti-cancer properties. This
study delves into the efficacy of cannabidiol (CBD) in surmounting
MDR resistance in leukemia, with a specific focus on drug-resistant
leukemic cells (K562/ADR).

Method : Various parameters, including the cytotoxicity of CBD,
apoptosis assay, and the expression of apoptosis-related proteins,
were meticulously evaluated. The study also assessed P-glycopro-
tein (P-gp) activity by monitoring the kinetics of P-gp-mediated
efflux of pirarubicin (THP). Furthermore, molecular docking analysis
was conducted to scrutinize drug—protein interactions

Results : The results revealed a dose- and time-dependent escala-
tion in the cytotoxicity of CBD, resulting in growth inhibition in K562/
ADR cells and heightened sensitivity to doxorubicin (DOX), suggest-
ing its potential as a reversal agent. CBD exhibited an upregulation
of cleaved caspase-3 and Bax, accompanied by the downregulation
of anti-apoptotic Bcl-2, indicative of apoptosis induction. Moreover,
CBD demonstrated a reduction in the expression of P-gp protein
and its gene transcript levels. Additionally, CBD inhibited P-gp-me-
diated efflux, leading to increased intracellular drug accumulation in
drug-resistant cells. Molecular docking studies provided valuable in-
sights into the binding affinity of CBD to P-gp, highlighting its robust
interaction with both the substrate and ATP binding sites of P-gp.

Conclusion : These findings substantiate the potential of CBD as a
viable candidate for targeting P-gp, reversing drug resistance, and
augmenting the efficacy of anticancer therapies.

Keywords : Cannabidiol, Multidrug-resistant leukemia, Molecular
docking, Leukemia, K562/ADR
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A real world analysis of impact of gil-
teritinib in relapse/refractory AML with
FLT3-ITD mutation

Hohyung Nam'?, Daehun Kwag'*, Gi June Min'?, Sung-Soo Park'*,
Silvia Park'”, Jae-Ho Yoon", Sung-Eun Lee™?, Byung Sik Cho'™*, Ki-
Seong Eom'?, Yoo-Jin Kim'?, Seok Lee'”, Chang-Ki Min'?, Seok
-Goo Cho', Jong Wook Lee', Hee-Je Kim'*

" Department of Hematology, , Catholic Hematology Hospital, Seoul St.

Mary's Hospital, College of Medicine, The Catholic University of Korea,
Seoul, Republic of Korea

? Leukemia Research Institute, College of Medicine, The Catholic Uni-
versity of Korea, , Republic of Korea

Background : In-frame internal tandem duplications of FMS-like
tyrosine kinase-3 (FLT3-ITD mutation) is known for its negative ef-
fects on survival and failure of the initial therapy of acute myeloid
leukemia. Gilteritinib is a highly-selective, oral FLT3 inhibitor, showing
single-agent activity in patients with relapsed or refractory AML with
the FLT3-ITD mutation.

Method : This study aims at evaluating over gilteritinib against con-
ventional intensive chemotherapies (ICs) such as FLANG or MEC in
the real world. A total of 51 patients, who were diagnosed as AML
with refractoriness to standard chemotherapies or relapsed from
June 2010 to April 2023 was included in this study. Medical records,
bone marrow studies, complete-blood-counts, in case of extramed-
ullary relapses, CT and MRI scans as well as PET-CT scans were eval-
uated.

Results : 54.9 percent of all study patients was male, 76.5 percent
experienced a complete response more than once, and 885 per-
cent received a hematopoietic stem cell transplantations (HSCTs)
after salvage chemotherapies more than once. In addition, all pa-
tients who reached CR after salvage chemotherapies successfully
underwent salvage HSCTs. Gilteritinib showed better OS and DoRs
compared with ICs (p=0.003,HR =0.375; p=0.001, HR = 0432). Fur-
thermore, gilteritinib also showed improved OS from salvage HSCTs
compared with ICs for patients who achieved CR after salvage che-
motherapies. (p < 0.001, HR =0.252; p = 0.003, HR =0.310)

Conclusion : In R/R settings, salvage chemotherapy regimens are
limited. Gilteritinib not only showed significantly longer survival and
duration of response among patients with R/R FLT3-TD mutated
AML, but also ensured following salvage HSCTs.

Keywords : R/R AML, FLT3-ITD mutation, Gilteritinib
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Age at zalvage chemotherapy (median) 46 (years)
Sex

Male 28 (54.9)

Female 23 (45.7)
Regimen

Intensive chemotherapy 25 (49)

Gilteritinib 26 (51)
MGS data

Nane 36 (70.6)

NP1 T(137)

CEBRA 3 (3.9

DMNMT3A 5 (3.8)
0S5 (median) 290 (days)
Duration of Response (median) 245 (days)
HECT after Salvage chemotherapy

Mever 5 (9.6)

Mere than once 46 (B8.5)
Achieving CR after Salvage
chematherapy

Mever 12 (23.5)

More than once 39 (78.5)
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Enhanced expression of glycolytic en-
zymes and succinate dehydrogenase
complex flavoprotein subunit a by
HMP promotes glycolysis and mito-
chondrial respiration in myeloblasts of
acute myeloid leukemia

Yunseon Jang', Jeong Suk Koh?, Jung-Hyun Park', Suyoung Choi’
*“ Pham Thi Thuy Duong™, Bu Yeon Heo™, Sang Woo Lee" Jung
Yeon Kim’, Seok-Hwan Kim*®, [k-Chan Song'”

Translational Immunology Institute, Chungnam National University
School of Medicine, Daejeon, Republic of Korea

> Department of Internal Medicine, Chungnam National University
Hospital, Daejeon, Republic of Korea

* Brain Korea 21 FOUR Project for Medical Science, Chungnam National
University School of Medicine, Daejeon, Republic of Korea

Department of Medical Science, Chungnam National University
School of Medicine, Daejeon, Republic of Korea

> Research Institute for Medical Science, Chungnam National University
School of Medicine, Daejeon,

° Department of Surgery, Chungnam National University Hospital,
Daejeon,

Background : Rapid growth and uncontrolled proliferation of undif-
ferentiated myeloid cells are characteristic features of acute myeloid
leukemia (AML). Metabolic reprogramming has been observed
in the bone marrow of AML patients, as leukemia cells require in-
creased ATP supplementation to support disease progression. In this
study, we propose that human mesothelial protein (HMP) acts as a
metabolic modulator in myeloid cells in AML.

Method : HMP is well-known as a marker of solid tumors, promoting
cancer cell proliferation and survival. We analyzed alterations in HMP
expression in myeloblast subpopulation, which is characterized by
SSC-A and CD45%™, obtained from AML patients using flow cy-
tometry. And, we investigated metabolic changes in leukemia cells
by comparing the oxygen consumption rate (OCR) of bone marrow
samples derived from adult AML patients.

Results : HMP was overexpressed in approximately 36% of AML
patients. Importantly, we observed a higher OCR in the HMP-pos-
itive group compared to the HMP-low or non-expressing group.
Additionally, treatment with recombinant human HMP protein en-
hanced OCR and increased the expression of glycolytic enzymes
and mitochondrial complex Il protein in KG1a AML cells. Notably,
targeting HMP by siRNA in KG1a cells showed a reduction of gly-
colysis-related gene expression and had no effect on mitochondrial
complex.

Conclusion : HMP provokes metabolic changes in leukemia cells,
enabling them to acquire a rapid supply of ATP for proliferation in
AML. Targeting HMP represents a potential approach for mitigating
the progression of AML by inhibiting glycolysis and mitochondrial
respiration in myeloid cells.

Keywords : HMP, AML, SDHA, Glycolysis, Mitochondria
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Risk stratification in AML through early
bone marrow assessment during in-
tensive chemotherapy

Daehun Kwag'?, Gi June Min'?, Sung-Soo Park”, Silvia Park'”, Jae-
Ho Yoon'?, Sung-Eun Lee'”, Byung Sk Cho'”, Ki-Seong Eom', Yoo-
Jin Kim'?, Seok Lee'”, Chang-Ki Min"?, Seok -Goo Cho', Chang-Ki
Min'?, Jong Wook Lee', Hee-Je Kim'*

Hematology, Catholic Hematology Hospital, Seoul St. Mary’s Hospital,
College of Medicine, The Catholic University of Korea, Seoul, Republic
of Korea

* Leukemia Research Institute, College of Medicine, The Catholic Uni-
versity of Korea, Seoul, Republic of Korea

Background : The current treatment strategy for 7+3 chemotherapy
in AML involves assessing bone marrow (BM) on days 14-21. Previ-
ously, we found the prognostic value of earlier (on chemo-day 7,C7)
BM evaluation. In this study, we aimed to further expand our pre-
vious findings to create a prediction model for induction response
using C7 bone marrow results.

Method : We analyzed 794 patients from 2002 to 2022, document-
ed with C7 BM results following 743 chemotherapy, without any
intensification chemotherapy before response evaluation. Utilizing
C7 BM aspiration results and patients’information, we developed a
predictive model for forecasting complete remission (CR) or CR with
incomplete hematologic recovery (CRi) after 7+3 induction.

Results : In the previous study, we found the diminished prognostic
value of C7 BM in core binding factor (CBF) AML, so we initially eluci-
dated its significance in non-CBF AML patients. Among them, both
C7 BM cellularity and blast percentage emerged as significant inde-
pendent factors of CR/CRI. Logistic regression models revealed similar
increased odds for induction failure with a 20% increase in cellularity
and a 10% increase in blast, leading us to introduce a scoring system
(1 point for each: cellularity per 20%, blast per 10% increment). Sub-
sequently, we assessed the significance of this scoring system across



genetic subtypes, applying a score cut-off associated with a 1.3-fold
increase in induction failure risk for each subtypes. The final predic-
tion model is summarized in the Figure. In this model, we could
predict induction response effectively within the poor/intermediate
genetic risk group. In the favorable genetic group, overall favorable
responses were observed. However, within some CBFa AML cases,
we could distinguish a subgroup with reduced induction response.

Conclusion : We have proposed effective model for stratifying in-
duction failure risk through C7 BM. With this model, diverse augmen-
tative treatment strategies can be devised based on the identified
risk groups.

Keywords : Acute myeloid leukemia, Intensive chemotherapy, Early
evaluation, Bone marrow, Response prediction
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Genomic landscape of pediatric acute
myeloid leukemia (AML)

Jagdish Prasad Meena', Riyaz Ahmad Mir', Harshita Makkar',
Aditya Kumar Gupta', Sameer Bakhshi', Rakhee Yadav', Pranay

Tanwar', Rachna Seth'
1

Division of Pediatric Oncology, Department of Pediatrics, All India
Institute of Medical Sciences, New Delhi, India, New Delhi, India

Background: Despite the advancements in treatment, the outcome of
acute myeloid leukemia (AML) is dismal. Intermediate risk AML (IR-AML)
is a heterogenous and poorly understood group. Next-generation se-
quencing technologies have expedited the discovery of novel genetic
lesions in AML. The primary objective of this study was to investigate
the mutational and methylation profile in pediatric AML with normal
karyotype and lacking recurrent cytogenetic abnormalities in IR-AML
by whole exome sequencing (WES). Secondary objectives were to de-
termine post-induction remission status and survival outcomes.
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Method : In this study, conducted from August 2021 to July 2023,
bone marrow aspirates /or peripheral blood were collected at di-
agnosis of AML. Samples of patients with normal karyotypes were
processed for WES and treated for bisulfite conversion, followed by
genome-wide methylation microarray.

Results : A total of 61 patients were enrolled. The cytogenetic analysis
revealed a normal karyotype in 20 patients. The DNA was sequenced to
identify mutations in exonic regions (n=20). Common mutations were
FLT3 (29.5%), CEPBA (12%), and WT (129%). The methylation analysis was
performed by Infinium HumanMethylation850 (EPIC array) (n=13). HP-
CAL, FAM878B, VPS72, LINCO0115, FAM41, SMAD11, and AGRN genes
were differentially methylated in IR-AML. 1973 promoter sites had dif-
ferential methylation levels, C120rf79 had a 3-fold hypermethylation,
MLLT1 had a 1.8-fold hypermethylation, and EBNA1BP2 had a 6-fold
hypermethylation. The differentially methylated CpG sites were most
enriched in the Integrin signaling pathway, PDGF signaling pathway,
and Nicotinic acetylcholine receptor signaling pathway. In our cohort,
786 % of patients achieved CR post-induction-1. At 24 months, the
event-free survival and overall survival were 45% and 58%, respectively.

Conclusion : We identified significant genes with differential meth-
ylation that may have influenced the prognosis for AML and may
represent novel therapeutic targets. Additionally, gene-specific mo-
lecular studies can shed light on the detailed function of these new
genes in pediatric patients with IR-AML.

Keywords : Acute myeloid leukemia, Intermediate risk, Mutation,
Methylation, Survival
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An artificial intelligence approach for
measurable residual disease (MRD)
detection in acute myeloid leukemia
(AML)

Pranay Tanwar", Jaspreet Singh’, Harsh Goel'
" Laboratory Oncology Unit, DrBRA. Institute Rotary Cancer Hospital,
All India Institute of Medical Sciences, New Delhi, India

* Laboratory Oncology Unit, ICMR-National Institute of Pathology, Srira-
machari Bhawan, Safdarjung Hospital Campus , New Delhi, India

Background : Acute myeloid leukemia (AML) is a heterogeneous
disease distinguished by aberrant proliferation of myeloid progen-
itors and consequent bone marrow failure. Multiparameter flow
cytometry (MFC) is critical in detecting MRD in patients with AML.
Nevertheless, there are limitations to the current MFC interpretation,
including the need for manual gating, and increased false negative
MRD rates as a result of clonal development. Using newly emerging
artificial intelligence (Al) technology, we aim to develop an automat-
ed MFC data interpretation algorithm for detecting MRD in AML.

Method : Thirty AML patients treated at Medical Oncology Department
(DR BRA IRCH) of AlIMS, New Delhi were included in this study. In each en-
rolled patient's bone marrow aspirate we did MFC using a myeloid panel of
antibodies. To create an automated MFC interpretation for MRD diagnosis,
we employed an Al-based clustering approach. The data files were saved
as .csv and imported to RapidMiner Studio for machine learning based
modelling. Further, the imported data sets were used for training and vali-
dation sets, make any necessary data corrections, followed by simulation of

clustering algorithms, and deployment of the developed model.

Results : Our algorithm generated the cluster model of data consisting
of 8 clusters with total number of items was: 100000. Cluster O was the
largest cluster with 64017 items, with PCT averaging 56.33% smaller,
PC5.5 averaging 54.79% smaller, and APC75 averaging 51.52% smaller,
respectively. Cluster 6 was the smallest, consisting of 3 items, where the
average size of KO/BV was 20,160.60% larger, APC75 was 12,976.84%
larger, and PB/BV4 was 5,893.50% larger. We also observed our algo-
rithm could identify MRD cases in AML relatively quickly with consis-
tent accuracy. Furthermore, it may be completely integrated with cur-
rent clinical laboratory alongside standardization of gating technique.

Conclusion : Our clustering algorithm shows great promise as
next-generation automated MFC analysis tool for the future diagno-
sis and management of AML.

Keywords : Acute myeloid leukemia, Multicolor flow cytometry,
Measurable residual disease, Artificial intelligence

PPO1-23

Glutathione s-transferases (GST) t1
polymorphism as the most suscepti-
ble to leukemia in asians population:
An updated meta-analysis and sys-
tematic review of multicenter study

Tohari Tohari", Muhammad Saifulhaq’, Anindia Yolanda’, Alfatea
Rahm#*, Shinta Wardhani’

" Internal Medicine Resident, Universitas Brawijaya, Malang, Indonesia

* Emergency Department, Lavalette Hospital, Malang, Indonesia
® Medical student, Universitas Brawijaya, Malang, Indonesia

“ Hematology Oncology Division of Internal Medicine Department,
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Background : Previous studies have investigated the association of
glutathione S-transferases (GST)M1, T1, and P1 polymorphism and their
combination with susceptibility to leukemia yet the results were not
specifically clear, especially in the Asian population. Profound analysis is
needed to appraise and eliminate the possibility of bias and false posi-
tive tests. This study aimed to exclusively determine which of the three
gene polymarphisms is most related to the risk of leukemia in the Asian
population.

Method : A meta-analysis was designated with pooled odds ratios



(ORs) and 95% confidence intervals (Cls) to examine the relationship
between single and combined effects of the three GST-genes polymor-
phisms with susceptibility to leukemia. Subgroup analyses, meta-re-
gressions, and sensitivity analyses were additionally performed with
the false-positive report probability (FPRP) and Bayesian false discovery
probability (BFDP) to appraise the credibility of the statistic result.

Results : A total of 25 case-control studies were included after screen-
ing 282 titles and abstracts. Single GSTM1, GSTT1, and GSTP1 lle105Val
polymorphisms increased the risk of leukemia. While the combined
GSTM1and GSTT1, GSTM1 and GSTP1,and GSTT1 and GSTP1 polymor-
phisms, positive results were also noted. Nevertheless, no significant re-
lationship was obtained between the combined effects of these three
polymorphisms with leukemia risk in the overall analysis. Furthermore,
when only selecting Hardy-Weinberg equilibrium (HWE) and medium-
and high-quality studies, we settled on similar results. Yet, when the
FPRP and BFDP values were applied to assess the reliability of positive
results, only the GSTT1 null genotype exhibited a significant relation-
ship with the risk of leukemia in the Asian population. Meta-regressions
identified smoking as a potential moderator of the risk of leukemia.

Conclusion : This study vigorously indicates a significantly increased
risk of leukemia in the Asian population for GSTT1 polymorphism.

Keywords : GSTM1, GSTT1, GSTP1 lle105Val, Leukemia, Polymor-
phisms
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Background : Acute myeloid leukemia (AML) is a complex hemato-
logic malignancy that is linked to genetic and environmental factors.
The glutathione S-transferase (GST) is a family of enzymes that play
an essential role in carcinogen detoxification. It is hypothesized that
lower levels of this enzyme may result in decreased detoxification




2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

activity and increased cancer risk. Polymorphisms in the GST gene
may alter enzyme expression, leading to leukemogenesis linked to
AML. However, this relationship is still unclear, prompting us to do a
meta-analysis to obtain more precise estimates.

Method : The literature search included 14 eligible articles in which
GSTP1 polymorphism and its genotypes were determined in cases
and controls. Pooled odds ratios (ORs) and 95% confidence intervals
(95% Cls) were estimated in standard allelic, co-dominant, dominant,
and recessive genetic models using Review Manager 54.

Results : Overall, analysis showed a significant association between
the GSTP1 polymorphism and susceptibility to AML, favoring the
development of AML in the presence of the variant allele. Significant
associations were noted for the HWE-compliant studies. Further
stratification of the studies into sub-groups (based on ethnicity and
study population) showed significant associations only for the non-
Asian cohort, favoring the development of AML in the presence of
the mutant variant.

Conclusion : Results of the meta-analysis suggest that the GSTP1
polymorphism may affect the risk of AML development. Further
large and well-designed genetic studies are needed to confirm this
conclusion.
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Background : In the bone marrow (BM) micro-environment of AML,
various immune cells and regulatory factors results in the dysfunc-
tion of T cells. Primarily, naive CD8+ T cells, upon activation by an-
tigen presentation from APCs, differentiate into effector cells and
memory cells. While numerous studies have been conducted on the
mechanisms and intervention strategies related to the exhaustion or
senescence, the role of naive CD8+ T cells in AML remains unclear.

Method : Collecting fresh BM samples from newly-diagnosed pe-
diatric AML patients. Adapting flow-cytometry, transcriptome se-
quencing and in vitro culture models to identify the functional status
of CD45RO-CCR7+CD8+T (CD8+Tnaive-like) cells. Conducting cor-

relation analysis with chemotherapy assessment and overall survival
(O9) to elucidate the role of CD8+Tnaive-like cells in AML.

Results : Compared to healthy donors, 56 pediatric AML patients
showed a significantly lower proportion of CD8+Tnaive-like cells
in BM (HDs, 60%; AML, 45%; p<0.05). CD8+Tnaive-like cells in AML
exhibited significantly higher expression of inhibitory molecules
VISTA and CTLA-4 (HDs, < 5%; AML, 10% to 20%; p<0.05). In vitro,
the CD69-CD25- non-activated fraction of CD8+Tnaive-like cells
was significantly higher in AML (HDs, 209%; AML, 60%; p<0.05).
GSEA revealed significantly activated bile-acid metabolism path-
way but down-regulated MTORCT signaling in CD8+Tnaive-like
cells in AML. CD8+T naive-like cells'proportions before and after the
first induction chemotherapy showed an increase in 11 complete
remission (CR) patients, but a decrease in 4 non-CR patients. Using
the 60% (mean of HDs) of CD8+Tnaive-like cells' proportion as the
cutoff-point, the 47 AML patients were divided into high and low
expression groups (high : 10 cases; low : 37 cases). The 2-year OS was
significantly lower in the high group (@about 70%) compared to the
low group (95%) (p=0.026,).

Conclusion : In pediatric AML patients, CD45RO-CCR7+ naive CD8+
T cells exhibited impaired activation and memory-formation, and
serve as a risk factor for 2-year OS.

Keywords : Pediatic, AML, Naive CD8+ T cells, Overall survival
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Background : Acute myeloid leukemia (AML) originates in the bone
marrow, evading immune recognition and destruction. The bone
marrow microenvironment (BME), comprising diverse immune cells
and regulators, profoundly influences AML development. However,
the impact of immune regulators in the BME, particularly on T-cell
anti-AML immunity, remains inadequately understood.

Method : Using proteomics techniques, quantification of immune
regulatory factors such as cytokines and chemokines in bone mar-
row plasma was performed. Bioinformatics analysis was utilized to
identify pathways through which immunoregulatory factors affect



CD8+T cell signaling and function. An in vitro T cell exhaustion mod-
el was constructed to validate the aforementioned findings.

Results : Using proteomics techniques, we uncovered a substantial
presence of immune-suppressive regulatory factors in AML bone
marrow serum. Interestingly, the classical NF-kB pathway, vital for
immune regulation, displayed significant downregulation, implying
T-cell dysfunction. In our investigation, we identified dysfunctional
CD8+ T cells in the primary AML bone marrow, characterized by
heightened expression of co-inhibitory receptors and pro-dysfunc-
tional transcription factors. Transcriptome sequencing further linked
AML CD8+T cells' dysfunction to reduced transcriptional activity of
NF-kB p65 in the classical NF-kB signaling pathway. Intriguingly, in
vitro inhibition of NF-kB p65 and its phosphorylation led to elevated
expression of exhaustion markers, such as PD-1, LAG-3,and TIM-3 on
primary CD8+ T cells. Most notably, the stimulation of the classical
NF-kB signaling pathway effectively restored activation and effector
function-related pathways in dysfunctional AML CD8+ T cells.

Conclusion : Immune regulators in the bone marrow microenviron-
ment play a vital role in maintaining dysfunctional AML CD8+ T cells.
These findings provide a novel strategy to investigate the potential
mechanisms and interventions for T-cell dysfunction.

Keywords : Immune regulators, AML, CD8+ T cells, Dysfunction, NF-
kB
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Early diagnosis of acute promyelocytic leukemia (APL) is important
because all-trans retinoic acid (ATRA) therapy is uniquely effective in
t(15;17) APL. However, numerous morphologic variations of APL makes
prompt diagnosis difficult. This case report delves into the diagnostic
intricacies encountered in a 42-year-old man with a personal history
of hepatocellular carcinoma and hypertension. The patient presented
with a life-threatening episode of actively bleeding epistaxis, along with
a three-week history of unexplained bruising and recurrent epistaxis.
Initial complete blood count (CBC) revealed pancytopenia, with white
blood cell count (WBC) of 0.6x10A9/dL, hemoglobin of 7.9x10A9/dL,
and platelet count of 14x10/9/dL. Bone marrow examination showed
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86.94% consisted of unclassified promyelocytes characterized by
abundant small azurophilic granules and occasional prominent nucle-
oli but no Auer rods, posing a diagnostic challenge between APL and
acute basophilic leukemia. Immunophenotyping became imperative,
demonstrating the expression of CD45, CD13, CD33, myeloperoxidase
(MPO), CD64, and CD117 by gated medium to large mononuclear cells.
Confirmation of APL was achieved through PML:RARA rearrangement
positivity in AML leukemia PCR and a characteristic chromosomal study
(46, XY1(1517)(024:921)[15]/46XY[5]).  Next-generation ~ sequencing
(NGS) did not detect hematologic neoplasm genes. Prompt initiation
of treatment with ATRA and idarubicin yielded favorable outcomes. Fol-
low-up bone marrow studies revealed a substantial decrease in blasts
(267%) and severely decreased cellularity. Follow-up chromosomal
study showed normal and PML:RARA quantification PCR showed
weakly positive, with PMLRARA/ABLT ratio of 0.0078. There was no
evidence of PML:RARA rearrangement in FISH. The patient is currently
undergoing consolidation therapy with sustained ATRA use.

Keywords : Acute promyelocytic leukemia, Azurophilic granules
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Background : Acute Myeloid Leukemia (AML) is characterized by
genomic complexity, necessitating a nuanced approach for precise
diagnostics and targeted therapies. This research aims to utilize ad-
vanced machine learning algorithms to unveil distinct genomic sub-
types within AML, identify novel biomarkers, and refine prognostic
models for more tailored and effective interventions.

Method : A cohort of 150 AML patients, each with detailed clinical
annotations, was assembled. Leveraging multi-omics data from
the Genotype-Tissue Expression (GTEx) project, we integrated ge-
nomic, transcriptomic, and epigenomic information. Cutting-edge
machine learning algorithms, including Random Forest and t-SNE,
were employed for unsupervised clustering to delineate genomic
subtypes based on molecular signatures. Feature importance analy-
sis, utilizing methods such as SHAP (SHapley Additive exPlanations),
and rigorous cross-validation ensured the reliability and generaliz-
ability of the identified subtypes. Pathway enrichment analysis was
conducted to elucidate the biological significance of each subtype.

Results : Our analysis uncovered 23% variability in gene expression
patterns, delineating five distinct genomic subtypes within AML.
Each subtype exhibited unique molecular signatures associated
with specific biological pathways, providing a deeper understand-
ing of the disease heterogeneity. Prognostic models based on these
subtypes demonstrated an outstanding accuracy of 85%, surpass-
ing conventional diagnostic approaches. Notably, 15 novel biomark-
ers specific to each subtype were identified, holding promise as po-
tential targets for personalized therapeutic strategies.

Conclusion : This study demonstrates machine learning's effective-
ness in uncovering AML's genomic complexity, identifying distinct
subtypes with unique molecular signatures. Integrating multi-om-
ics data from the GTEX project enhances our understanding of AML
heterogeneity and establishes a foundation for personalized treat-
ments. The identified genomic subtypes and 15 novel biomarkers
offer insights for tailored interventions, marking a significant ad-
vance in AML management. These findings pave the way for further
research, underlining the potential clinical application for improved
AML patient outcomes.

Keywords : Genomic subtypes, Machine learning algorithms, Bio-
marker discovery, Prognostic models, Acute myeloid leukemia (AML)

PP01-29

The role of allogeneic stem cell trans-
plantation in the AML patients who
were treated with venetoclax and
decitabine

Ik Chan Song', Jeong Suk Koh', Wonhyoung Seo', Sora Kang',
Chul Hee Kim', Myung-Won Lee', Hyewon Ryu', Hyo-Jin Lee',
Hwan-Jung Yun', Deog-Yeon Jo"

' Department of Internal Medicine, Chungnam National University
Hospital, Daejeon, Republic of Korea

Background : Venetoclax combined with decitabine is one of stan-
dard treatment regimen for elderly acute myeloid leukemia (AML)
patients. However, the outcomes of allogeneic hematopoietic stem
cell transplantation (allo-HSCT) following treatment with venetoclax
and decitabine are not well-established.

Method : We analyzed retrospectively the medical record of new-
ly diagnosed AML patients who were treated with venetoclax and
decitabine in Chungnam National University Hospital from March
2020 to June 2023. The primary endpoint was the overall survival
(OS) of patients who underwent allo-HSCT compared to those who
did not. And, secondary endpoints were relapse rate, event-free sur-
vival, and non-relapse mortality.

Results : A total of 50 AML patients received venetoclax with decit-
abine throughout the study period. Median age was 73 years, ranged
from 45 to 84. Male to female ratio was 3:2. The Median follow-up du-
ration was 8.2 months, ranged from 0.7 to 36.7 months. Among these
patients, 34 (68%) patients had been achieved complete remission
(CR) after venetoclax and decitabine treatment. And 15 (30%) patients
underwent allogeneic HSCT. The median number of cycles of veneto-
clax plus decitabine before allo-HSCT was 3. Patient who underwent
allo-HSCT exhibited a better overall survival compared to those who
did not (median OS: not reached in allo-HSCT group vs 134 months
in no-HSCT group, p=0.006). There was no treatment-related mor-
tality in patient who underwent allo-HSCT. Among patients who
achieved CR, the 2-year relapse rate was 34.6% in allo-HSCT group vs
100% in no-HSCT group (p=0.269). Among patients who underwent
allo-HSCT, the 1-year eventfree survival was 70.7%, and the 2-year
event-free survival was 53%. And there was no non-relapse mortality.

Conclusion : Allo-HSCT in patients treated with venetoclax and
decitabine may lead to an improvement in overall survival. However,
given the high relapse rate even after allo-HSCT, further treatment
will be necessary to mitigate post-transplant relapse in the future.

Keywords : Acute myeloid leukemia, Allogeneic HSCT, Venetocla,
Decitabine
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Background : This study aimed to compare the current and 2022
system of the WHO classification of non-recurrent genetic abnor-
malities (GA) AML using the interanl cohort data.

Method : For this analysis, 311 AML cases without recurrent GA ac-
cording to the WHO 2017 classification were selected from the inter-
nal cohort from January 2018 to June 2023.

Results : According to WHO 2022, 226 (72.7%) patients were diag-
nosed as AML, myelodysplasia-related (AML-MR) and 61 (19.6%) pa-
tients were diagnosed as AML, defined by differentiation (AML-DIFF).
AML with defining genetic abnormalities (AML-GA) included 17 cas-
es (5.5%), of whom 6 had AML with CEBPA mutation, 6 with NUP98
rearrangement, 3 with NPM1 mutation and 2 with BCR:ABL1 fusion.
The remaining cases were four cases of AML associated with Down
syndrome and three cases that could not be classified due to lack
of karyotype data. Former provisional entity of AML with mutated
RUNX1 was mainly classified as AML-MR (72.29%, 26/36) according to
the co-occurrence with defining somatic mutations. Former thera-
py-related AML was also mainly classified as AML-MR (80.0%, 16/20),
with almost all cases having defining cytogenetic abnormalities. My-
elodysplasia-related AML has increased significantly from 147 AML-
MRC as defined by WHO 2017 to 226 AML-MR as defined by WHO
2022. The increase was caused by mutations in the MR-defining
genes solely in 43.4% (98/226), followed by MR-defining cytogenetic
abnormalities solely in 34.1% (77/226),and co-occurrence of genetic
and cytogenetic abnormalities in 20.8% (47/226). Genetic mutations
and cytogenetic abnormalities were sufficient for AML-MR classifica-
tion in almost all patients regardless of medical history. Additionally,
7.5% (11/147) of patients with prior AML-MRC were not classified as
AML-MR. Of these, 10 were classified as AML-GA and only 1 was clas-
sified as AML-DIFF. The morphologically defined group was reduced
from 137 AML-NOS to 61 AML-DIFF.

Conclusion : The updated WHO classification resulted in reclassifica-
tion of AML cases without recurrent GA.

Keywords : Acute myeloid leukemia, WHO classification, Recurrent
genetic abnormalities, AML-MRC, AML-NOS
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Background : Febrile neutropenia (FN) is a serious cause of mortality
in acute myeloid leukemia (AML) with mortality rate of 10-30%. FN
often occur after receiving induction chemotherapy in AML. Patients
with FN are susceptible to various infections but the pathogens are
often unknown. It is important to predict FN and identify the specif-
ic pathogen of infection. This study aims to identify risk factors and in-
fection patterns of FN after induction chemotherapy in AML patients.

Method : This research was retrospective cohort study located at Prof.
|GN.G Ngoerah General Hospital, Bali. The samples were AML patients
aged >18 years treated with induction chemotherapy cytarabine plus
daunorubicin in 2018-2022. The risk factors assessed were age, gen-
der, body mass index, ECOG status, comorbidity, and pre-treatment
blood count. The patients who had FN would be assessed for the inci-
dence of infection through microbiological examination.

Results: This study included 92 patients aged 19to 76 years old. There
were 68 patients (73.9%) had FN. ECOG status (p<0.01), comorbidity
(p=0.042), and haemoglobin level (p=0.028) were significant based
on bivariate analysis. A multivariate analysis then showed ECOG sta-
tus (p<0.01; OR 54.261; 95% Cl 10.704-275.055) and low haemoglo-
bin level (p=0.040; OR 5.301; 95% CI 1.082-25.964) as significant risk
factors. The most common site of infection was the respiratory tract
(63.75%), followed by genitourinary (15%), and skin (8.75%). Most
specimens were obtained from sputum (35%), blood (26.25%), and
urine (15%). Streptococcus sp,, Staphylococcus sp, and Escherichia
coli were top three most common pathogen found.

Conclusion : This study showed that ECOG status and low haemo-
globin level were associated with FN after induction chemotherapy
of AML. Patients with FN should be aware of various infections. The
identification of risk factors and infections of FN will facilitate consid-
eration of further treatment in AML.

Keywords : Acute myeloid leukemia, Febrile neutropenia, Infection
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Background : Acute Myeloid Leukemia (AML) is a hematological
malignancy caused by abnormal differentiation and proliferation
of myeloid precursor cells. Research in United States showed new
cases of AML in 2018 reached 1.3% with an incidence of 4.3 cases
per 100.000 people. Although there are developments in AML treat-
ments that improve outcomes, the prognosis in elderly patients is
still poor. The estimated 5-year survival rate for AML is 30%. There are
various factors that affect patient survival rates. This study aims to in-
vestigate the predictive factor and survival of AML patients at Tertiary
Care Hospital in Bali, Indonesia.

Method : This research is a retrospective cohort study, with data
collected from medical records at Prof IGN.G Ngoerah Denpasar
General Hospital in Bali, Indonesia. The sample includes all adult pa-
tients who diagnosed with AML between January 2018 until June
2022. The dependent variable in this study is patient survival, while
independent variables include age, gender, BMI, comorbid, clinical
symptoms, type of AML, ECOG score, received chemotherapy or
not, and complete blood count at diagnosis. Statistical analysis was
performed using SPSS ver25, employing the log-rank test and Ka-
plan-Meier method to generate survival curves. A p-value of <0.05
was considered statistically significant.

Results : The study involved 138 participants, comprising 84 patients
who died during the follow-up period and 54 remaining alive. The
median age of patients was 52 years, ranging from 19 to 92 years.
The most common cause of death was septic shock (25.3%). 1-year
overall survival (OS) was 39.1% with average OS was 6.3 months.
Malnutrition (p=0.040), not receiving chemotherapy (0.024), severe
anemia (p=0.004), and trombositopenia (p=0.041) are predictive fac-
tor that can shorten patient survival.

Conclusion : Prognostic factors strongly influence patient survival
and are the basis for considering therapy selection.

Keywords : Acute myeloid leukemia, Survival, Predictive factor
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Background : Midostaurin has demonstrated efficacy in patients
with FLT3-TD mutated acute myeloid leukemia (AML). This retro-
spective, single-center study aims to investigate survival outcomes
with midostaurin within a real-world context.

Method : A total of 131 patients with FLT3-[TD mutated AML, from
January 2017 to March 2023, were included in this study. Among
them, 44 patients underwent first-line intensive chemotherapy with
midostaurin, while 87 patients received the standard treatment
course. Midostaurin was administered at a dose of 50mg orally
twice daily on days 8-21 following 7+3 chemotherapy. Patients who
achieved complete remission received two cycles of consolidation
therapy with high-dose cytarabine on days 1, 3, and 5, followed by
midostaurin from days 8-21. Hematopoietic stem cell transplanta-
tion (HSCT) was pursued whenever feasible.

Results : Both groups exhibited balance in terms of age, gender,
FLT3-ITD length, and mutation burden. The median follow-up dura-
tion of survivors in our study was 16 months. The midostaurin group
demonstrated significantly prolonged overall survival compared to
the standard treatment group (hazard ratio for death, 0.65; p=0.031).
Factors such as sex, FLT3-[TD mutation burden, FLT3-TD mutation
length, and MRD status did not influence survival outcomes in
the Cox-hazard proportional model. Attaining complete remission
emerged as the most influential factor affecting survival, with a haz-
ard ratio for death of 0.29. However, complete remission rates were
comparable between the two groups, at 54.5% for the midostaurin
group and 54.0% for the standard group. The incidence of HSCT was
similar in both groups (70.5% vs. 74.7%, p=0.756). Although the inci-
dence of relapse after transplantation was slightly lower in the mido-
staurin group, the difference was not statistically significant (23.1%
vs. 36.7%, p=0.324).

Conclusion : In this real-world retrospective analysis, the combi-
nation of midostaurin with standard chemotherapy emerges as a



significant factor in extending overall survival in AML patients with
FLT3-ITD mutation.

Keywords : Acute myeloid leukemia, FLT3-TD, Midostaurin, Efficacy,
Real-world
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Background : While Core Binding Factor (CBF) AML typically re-
sponds well to cytarabine-based intensive chemotherapy, there
are several cases unfit for such standard treatments. In these situa-
tions, hypomethylating agent+venetoclax (HMA+VEN) may be con-
sidered. However, data on the treatment outcomes for this group
with HMA+VEN are limited. Therefore, we analyzed the outcomes of
HMA-VEN treatment for CBF AML patients.

Method : In this study, we analyzed 31 CBF AML patietns who re-
ceived HMA+VEN treatment. Among these patients, 14 were newly
diagnosed (ND), and 17 were relapsed/refractory (R/R) cases. We
grouped these 31 patients into CBFa and CBFf groups and exam-
ined their initial response, best response, and overall survival out-
comes following HMA+VEN treatment.

Results : Among the 14 ND patients, 7 each had CBFa and CBF3 AML,
while among the 17 R/R patients, 10 were CBFaiand 7 were CBF3 AML.
Significant age differences were observed between ND and R/R pa-
tients (median 69 years vs. 59 years, p < 0.01). For response evaluation,
as we found identical response rates between ND and R/R patients, we
examined whole patients for comparing differences in response be-
tween CBF types. In initial response, significant differences were ob-
served with CBFf3 showing a remarkable overall response of 85.7%
compared to 23.5% for CBFa (p < 0.001). In terms of best response, the
overall response acquisition rates were 41.2% for CBFa and 92.9% for
(CBFB, also demonstrating a significant difference (p = 0.007). Although
no significant differences were observed in overall survival, there was
a borderline significant survival difference between CBFa and CBF in
R/R patients (median 10.0 months vs. 25.5 months, p = 0.069).

Conclusion : We confirmed that HMA+VEN is a feasible treatment
option for CBF AML, both in ND and R/R settings. However, the
treatment efficacy of HMA+VEN significantly declined in CBFa AML,
and its application in these cases should be approached with cau-
tion.

Keywords : Venetoclax, Hypomethylating agent, Core binding fac-
tor, Acute myeloid leukemia, Treatment outcome
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PP01-35

Gamma delta T-cell immune check-
point receptor expression in acute my-
eloid leukemia

Daehun Kwag'?, Byung Sik Cho'”, Gi June Min'?, Sung-Soo Park'?,
Silvia Park'?, Jae-Ho Yoon'”, Sung-Eun Lee'?, Ki-Seong Eom'”, Yoo-
Jin Kim'?, Seok Lee', Chang-Ki Min'?, Seok-Goo Cho', Jong Wook
Lee', Hee-Je Kim'?

" Hematology, Catholic Hematology Hospital, Seoul St. Mary's Hos-
pital, College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea

? Leukemia Research Institute, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea

Background : y& T-cells, a T-cell rare subpopulation, hold potential
immunotherapeutic applications across various tumors. Due to the
limited data on the bone marrow (BM) immune environment con-
cerning this subset in acute myeloid leukemia (AML), we conducted
an analysis of their expression of immune checkpoint (IC) receptors.
Method : Eighty-nine BM samples from AML patients at the time
of diagnosis (ND), during complete remission (CR), and in cases of
relapse/refractory (R/R) post-intensive chemotherapy, and 13 BM
samples rom healthy controls (HC) were obtained. Multiparameter
flow cytometry on BM mononuclear cells was conducted to assess
IC receptor expression within the y& T cell subset, specifically on the
V61 and V82 subtypes.

Results : In the comparison of IC receptor expression between
HC and ND-AML patients (Figure A), a significant increase in TIGIT
expression was observed in both V&1 (p = 0.0062) and V&2 (p =
0.0063) subtypes, along with an increase in TIM-3 in V&1 (p = 0.0014)
subtypes. Notably, NKG2D and NKp30 decreased significantly in
ND-AML patients in V2 subtypes, while NKp30 increased in V1
subtypes. Analysis based on disease status revealed a trend of de-
creasing at CR and increasing at R/R for TIM-3 and TIGIT in both V51
and V&2 subtypes (Figure B). When examining the association be-
tween IC receptor expression in CR and minimal residual disease
levels measured by the Wilms Tumor gene 1 (WTT1) transcript, TIGIT
inV&1 subtypes and OX40in V&2 subtypes showed a significant pos-
itive correlation with WT1 levels in CR samples (Figure C), indicating
their potential association with MRD.

Conclusion : We revealed that y& T cells in AML show altered IC re-
ceptor expression. TIGIT and TIM-3 shows the trend of increase in ND-
AML, decrease at CR, and rise at R/R. The IC receptor expression on this
subset may be associated with the depth of response level in AML.

Keywords : Gamma delta, T-cell , Acute myeloid leukemia, Immune
checkpoint, Receptor
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In vitro long-term culture conditions
screening for primary AML sample

Daehyeon Gwak'?, Dongchan Kim'?, Ja Min Byun'*, Junshik
Hong'**, Sung-Soo Yoon'**, Dong-Yeop Shin"**

Cancer Research Institute, Seoul National University College of Medi-
cine, Seoul, Republic of Korea

* Department of Biomedical sciences, Seoul National University Col-
lege of Medicine, Seoul, Republic of Korea

® Department of Internal Medicine, Seoul National University College
of Medicine, Seoul, Republic of Korea

Background : AML cell lines have been invaluable tools in many
AML research, offering a continuous and reproducible source of
cells for various experiments. However, cell lines are usually derived
from a small population of cells, leading to a loss of heterogeneity
observed in primary cells. And, cell lines can undergo genetic and
phenotypic changes over time due to continuous passaging. Thus,
this study aimed to evaluate culture conditions allowing long-term
culture and phenotypic maintenance of primary AML cells in vitro.

Method : Primary leukemic samples preparation and culture- All
primary leukemic samples were collected from AML patients’ pe-
ripheral blood (leukapheresis sample). Mononuclear cells (MNCs)
were isolated by Ficoll gradient centrifugation, and the cell count
was measured using a trypan blue. Hematoxylin and Eosin stain-
ing- Primary AML cell samples were stained according to the
manufacturer’s protocol. Flow cytometry- Cells were stained with
the CD34-APC and CD38-FITC anti-human monoclonal antibodies.

Results : To establish primary AML long-term culture conditions, we
selected samples from 10 AML patient samples with >85% viability
upon thawing. Using FACS, we observed that Primary leukemic



samples were phenotypically heterogeneous as previously report-
ed. Using H&E staining, we also observed that the primary leukemia
samples were morphologically heterogeneous. According to the
different culture conditions, primary AML samples were counted
every 5 days. As a result, several primary samples still proliferated
in a human serum AB-containing media condition until 15 days.
However, the addition of a small molecule (HSC-expanding capac-
ity SRT or UM729) on the human serum AB-containing media did
not make an increase of cell number and viability during culture.

Conclusion : This study identifies the challenge of establishing
optimal culture conditions for the long-term maintenance of pri-
mary AML cells in vitro. We identified RPMI1640 with human serum
AB and cytokines conditions conducive to sustained proliferation.
These findings contribute valuable insights toward enhancing the
primary AML research.

Keywords : Primary leukemic sample, Culture conditions, Acute
myeloid leukemia, In vitro long-term culture
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Impact of transfusion dependence on
clinical and economic burden in pa-
tients with lower-risk myelodysplastic
syndromes: A 28-year retrospective
study

Jun Ho Jang", Ji-Hyun Kim?”, Kyungah Lee’, Hyojin Kim®, Fangyuan
Wang’®

" Department of Hematology-Oncology, Samsung Medical Center,
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Background : Erythropoiesis-stimulating agents (ESAs) have limited
efficacy in reducing red blood cell transfusion dependence (RBCTD)
in myelodysplastic syndromes (MDS), which may increase mortality
and leukemic progression. This study investigated the impact of TD
on lower-risk MDS (LR-MDS) patients' response to ESAs, prognosis,
healthcare resource use (HCRU), and medical costs, using a 28-year
hospital database.

Method : Data were collected from 1994 to 2022. Patients with very
low-, low-, or intermediate-risks were categorized as having LR-MDS.
TD was defined as any 16-week period with > 2 units of packed RBC
transfusion per 8 weeks, with no 56 consecutive days without trans-
fusion. The study explored response to ESAs and patients attainment
of transfusion independence (TI). Overall survival (OS), AML-free sur-
vival (AFS), HCRU, and medical costs were compared between TD
and non-TD (NTD) patients.

Results : Among 349 LR-MDS patients, 103 (29.5%) experienced
TD, of which 51 with baseline erythropoietin levels < 500U/L were
virtually eligible for ESAs, and 20 used darbepoetin-a. Seventeen
(85%) had no initial response at 8 weeks of treatment, and 19 (95%)
eventually discontinued darbepoetin-a treatment without re-initia-
tion. Eight patients (40%) achieved >8-week Tl within 24 weeks of
darbepoetin-a treatment, but only 4 remained responders between
week-24 and 48. Median OS (584 vs. 103.1 months; P=0.014) and
AFS (52.7 vs. 102.7 months; P=0.003) were significantly shorter in the
TD group compared to the NTD group. Moreover, RBCTD was asso-
ciated with substantial HCRU and medical costs (Figure).

Conclusion : ESAs are limited option to treat RBCTD in LR-MDS. Since
RBCTD is associated with shorter OS and AFS as well as substantial
HCRU and medical costs, it highlights the unmet needs for alterna-
tive therapeutic options for TD LR-MDS patients. Abstract presented
at ASH 2023 (Jang JH, et al. Blood. 2023;142[Suppl 1]. 1869). © Ameri-
can Society of Hematology (2023). Adapted with permission.

Keywords : Lower-risk myelodysplastic syndromes,Transfusion de-
pendence, Retrospective observational study, Prognosis, Healthcare
resource use
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PP02-2

Unlocking myelodysplastic syndrome
insights: Meta-analysis and machine
learning with MUHseq tool for blood
transcriptome analysis

Mohammad Uzzal Hossain

Bioinformatics Division, National Institute of Biotechnology, Dhaka,
Bangladesh

Background : The myelodysplastic syndrome (MDS) represents
a heterogeneous group of clonal hematologic stem cell disorders
with the characteristic of ineffective hematopoiesis leading to low
blood counts. RNA-Seq data combined with machine learming has
shown promise in locating putative biomarkers and improving di-
agnostic precision. We investigated the gene expression profiles of
CD34+ cells from MDS patients of multiple databases in order to
clarify the distinct biological traits and enriched pathways linked to
distinct MDS subtypes.

Method : In this study, a machine learning model employing an op-
timized random forest algorithm was applied to identify MDS from
RNA-Seq data. Data retrieval, preprocessing, feature selection, model

training, performance assessment, and hyperparameter adjustment
were all steps in the process. A dataset consisting of RNA-Seq data
from 580 subjects—345 of whom had myelodysplastic syndrome
and 235 of whom did not—was used.

Results : After conducting an analysis of gene expression data ob-
tained from individuals with myelodysplastic syndrome, we identi-
fied 72,678 differentially expressed genes (DEGS), which comprised
28341 downregulated and 44,337 upregulated genes. Protein-pro-
tein network analysis and functional enrichment revealed RUNXT,
GATA2, DKCI1, IDH2, and CTC1 as potential myelodysplastic syn-
drome diagnostic biomarkers. Using sophisticated feature selection
methods such as LassoCV and REFCV, we refined our original dataset
of 13,249 genes to 43, which served as the basis for the training of
classifiers based on machine learning. Support vector machine out-
performed the other models tested, including deep learning, naive
Bayes, random forest, logistic regression, and k-nearest neighbors.
It achieved 0.65 accuracy (95%Cl: 0.64-0.66), 0.70 AUC-ROC (95%(Cl:
067-0.77),and 0.35 MCC (95%Cl: 067 - 0.78).

Conclusion : The MUHseq tool was developed as a result of the
model's implementation and may be accessed at https//github.
com/Uzzal/MUHSeq. Our current research findings may contribute
to the discovery of putative genes for non-invasive clinical diagnos-
tics for people with Myelodysplastic Syndrome (MDS) disease.

Keywords : Myelodysplastic syndrome, Hematopoiesis, Biomarkers,
Gene expression, Machine learning
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Potential biomarkers for azacitidine re-
sistance in myelodysplastic syndrome
based on gene expression and DNA
methylation profiles
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* Department of Radiological and Medico-Oncological Sciences,
University of Science and Technology, Dagjeon , Republic of Korea

* Institute for Molecular Bioscience, The University of Queensland,
Brisbane, Australia

* Genomics and Machine Learning Lab, QIMR Berghofer Medical
Research Institute, Brisbane, Australia



Background : Myelodysplastic syndrome (MDS) comprises a group
of heterogeneous hematopoietic disorders that present genetic mu-
tations and/or cytogenetic changes and, in the advanced stage, ex-
hibit wide-ranging gene hypermethylation. Patients with higher-risk
MDS are typically treated with repeated cycles of the hypomethylating
agents, azacitidine. However, some patients fail to respond to this thera-
py, and less than 50% show hematologic improvement. In this context,
we herein focused on the potential use of epigenetic data in clinical
management to aid in diagnostic and therapeutic decision-making.

Method : First, we used the F-36P MDS cell line to establish an azacit-
idine-resistant F-36P cell line. We performed gene expression profiling
of azacitidine-resistant and parental F-36P cells, then used biological
and bioinformatics approaches to analyze candidate azacitidine resis-
tance-related genes and pathways. Subsequently, we analyzed differ-
ential DNA methylation patterns in the established cells and MDS pa-
tient samples, and tested their association with resistance to azacitidine.

Results : Eighty candidate genes were identified and found to encode
proteins previously linked to cancer, chronic myeloid leukemia, tran-
scriptional misregulation in cancer, etc. Interestingly, 24 of the candidate
genes had promoter methylation patterns that were inversely correlated
with azacitidine resistance, suggesting that DNA methylation status may
contribute to azacitidine resistance. Especially, the DNA methylation sta-
tus and/or the mRNA expression levels of the four genes (AMER1, HSPA2,
NCX1, and TNFRSF10C) may provide benefit in predicting AZA respon-
siveness in MDS.

Conclusion : Based on these results, we are seeking to develop a di-
agnostic gene chip for azacitidine resistance in MDS patients, which
could greatly benefit newly diagnosed MDS patients and those un-
dergoing azacitidine treatment.

Keywords : Myelodysplastic syndrome, Azacitidine, Resistance, DNA
methylation, Biomarkers
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Chromosomal abnormalities in prima-
ry myelodysplastic syndrome

Anila Rashid", Mohammad Khurshid'
' Hematology, Aga Khan University Hospital, Karachi, Pakistan

Background : Myelodysplastic syndrome (MDS) is a group of disor-
der characterized by peripheral blood cytopenias in the presence of
hypercellular/normocellular bone marrow with dysplastic features
and increased risk of leukemic transformation.This study was un-
dertaken to determine the frequency of cytogenetic abnormalities
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in patients diagnosed as primary myelodysplastic syndrome using
conventional karyotyping

Method : The study was conducted at Aga Khan University hospital,
Pakistan from January 2018 to October 2023 Patients of all ages and
either gender who fulfilled WHO criteria for MDS were included. Cy-
togenetic analysis was conducted at the time of diagnosis. Patients
who had secondary MDS were excluded from analysis. Chromo-
some identification and karyotype description was done according
to the International System for Chromosome Nomenclature (ISCN,
1995) and described as frequency percentage

Results : Out of the 122 cases of MDS, 71 patients had their karyo-
type done at the time of diagnosis, including 42 males (59.2%) and
29 females (40.8%) with median age of 60 years. Forty one (57.7%)
showed normal karyotype and 30 (42.3%) showed clonal karyotypic
abnormalities at diagnosis. Out of which 14 (19.7%) had single, 11
(15.5%) had complex and 6 (8.5%) had double cytogenetic abnor-
malities. The common abnormalities found were: trisomy 8 in 7 cas-
es (9.9%), -7/del (7q) in 3 cases (4.2%), -Y and complex 5q in 2 cases
(2.8%) each, complex trisomy 8, del 11q, inversion 9, trisomy 19 and
del 20q were found in 1 case (1.4%) each. Other abnormalities were
found in 11 cases (15.5%)

Conclusion : Trisomy 8 was the most common disorder/abnormal-
ity found in this study population followed by the complex cytoge-
netics.

Keywords : Primary myelodysplastic syndrome, Karyotyping, Hema-
tological malignancy, Cytogenetic abnormality
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Subtype-specific germline DDX41 mu-
tations and their distinct clinicopatho-
logical features in Korean patients with
myelodysplastic syndrome and acute
myeloid leukemia

Daehyun Chu', Young-Uk Cho", Taegeun Lee', Miyoung Kim',
Sang-Hyun Hwang', Seongsoo Jang', Eul-Ju Seo'

' Laboratory Medicine, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, Republic of Korea

Background : While the prior studies have focused primarily on the
clinical features and mutation profiles in DDX41-mutated cases, there
has been little detailed information on pathologic findings in those pa-
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tients. We investigated to characterize the detailed pathologic features of
DDX41-mutated myelodysplastic syndrome (MDS) and acute myeloid
leukemia (AML).

Method : Internal next-generation sequencing database of my-
eloid neoplasms was queried to locate cases with pathogenic/likely
pathogenic germline DDX41 mutations.

Results : The total number of study patients was 91 including 65 MDS
and 26 AML. The most common germline mutation in DDX41 was
¥259C (31.9%), followed by A500fs (23.1%), V152G (17.6%), splicing mu-
tations (11.0%), E7* (7.7%) and miscellaneous mutations (8.8%). The main
subtype of AML patients were AML not otherwise specified as defined
by WHO 2017 classification (71.4%, 15/21). AML with DDX41 germline
mutation was mutually exclusive with both AML with recurrent genet-
ic abnormalities and AML with FLT3 and IDH1/2 mutations. Within the
MDS, We divided patients into two groups based on the type of germ-
line DDX41 mutation (missense and disruptive mutations). Patients with
AML were highly enriched in disruptive mutation group (88.5%, 23/26)
and those with MDS were slightly enriched in missense mutation group
(69.2%, 45/65). Within MDS, germline DDX41 mutations were associated
with excess blasts (EB) subtype (76.9%) and higher-risk (78.5%) and was
mutually exclusive with SF3B1 mutation. MDS with missense DDX41 was
significantly associated with MDS-EB-1 compared to disruptive DDX41
(P=0.015). On the contrary, MDS with disruptive DDX41 was significantly
associated with MDS-EB-2 compared to missense DDX41 (P<0.001). In
addition, cases harboring Y259C showed a lower level of granulopoiesis
(P=0.003), higher frequency of bone marrow eosinophilia (P=0.035) and
a trend for lower cellularity compared to those with V152G.

Conclusion : Our study indicates that type of germline DDX41 mu-
tations may dictate the path of disease, ranging from lowering cellu-
larity to blast proliferation.

Keywords : DDX41, Germline, Myelodysplastic syndrome, Acute my-
eloid leukemia
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Trafficking of NK-cells into bone mar-
row after hypomethylating agent treat-
ment in mice and patients with high
risk MDS or AML

Junshik Hong'”, Suji Min', Jihyun Park’, Carly Fielder®, Qianni Hu’,
Sung-Soo Yoon'”, Tae Kon Kim’

" Hematology Laboratory , Seoul National University Hospital,
Seoul, Republic of Korea

* Department of Internal Medicine, Seoul National University Col-
lege of Medicine, Seoul, Republic of Korea

* Division of Hematology-Oncology, Department of Internal Medi-
cine, Vanderbilt University Medical Center, Nashville, United States

Background : We tried to elucidate dynamic changes of immune
cells profile and gene expression after hypomethylating agent
(HMA) treatment in mice and patients with myelodysplastic syn-
drome (MDS) or acute myeloid leukemia (AML).

Method : A scRNAseq on consecutive BM samples from a high-risk MDS
patient treated with azacitidine was conducted: Cell clusters were cate-
gorized based on immune-cell types, assessed changes in immune-cell
proportions following treatment, and conducted a differentially expressed
genes (DEG) analysis. Mouse myeloid leukemia C1498 cells were trans-
planted into the tail vein of 6-to-8-week aged syngeneic C57/BL6 mice.
(1498 bearing mice were intraperitoneally treated with decitabine or vehi-
clefor 5 consecutive days. In addition, changes inimmune-cell proportions
before vs. after HMA treatment and its association with HMA response were
evaluated from sequential BM aspirates from HR-MDS or AML patients.

Results : In the scRNAseq, the NK-cell cluster exhibited the most signif-
icant increase in the relative proportion up to HMA response, whereas
the effector T-cells showed only a modest increase of proportion upon
response. DEG revealed an overexpression of CXCR4 in the NK-cell clus-
ter at the timepoint of response, suggesting the recruitment of NK cells
to BM. While HMA inhibited in vivo AML proliferation, the quantity of
NK1.1+ cells were significantly increased in BM of HMA-treated mice than
vehicle controls. In addition, CXCR4 expression in NK1.1+ cells from BM
of HMA-treated mice were significantly up-regulated, compared with
vehicle controls. The NK depletion in HMA-treated AML mice decreased
antiHeukemic effect. The trafficking of NK cells to BM after HMA response
were reproduced in serial BM aspirates from patients with HR-MDS/AML.

Conclusion : HMAs may boost NK cell recruitment to the bone mar-
row via CXCR4 overexpression, leading to anti-leukemic effects. This
suggests a potential immunological mechanism for HMA efficacy in
myeloid malignancies.

Keywords : Myelodysplstic syndrome, NK-cells, Cancer immunology,
Bone marrow niche, Hypomethylating agent
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Reclassification of myelodysplastic
neoplasms following updated WHO
and ICC classification: A single center
study

AdJin Lee", Sang-Gyung Kim', Sung Hwa Bae’

" Department of Laboratory Medicine, Daegu Catholic University
Medical Center, Daegu, Republic of Korea

* Department of Internal Medicine, Daegu Catholic University
Medical Center, Daegu, Republic of Korea

Background : Myelodysplastic neoplasms (MDS) are clonal hema-
topoietic disorders characterized by ineffective hematopoiesis and
varying risks of progression to acute myeloid leukemia (AML). The
advent of molecular genetic profiling has been instrumental in rede-
fining MDS subtypes, facilitating the integration of genetic anoma-
lies with traditional clinical and morphologic criteria. In this study, we
analyzed the clinical and molecular characteristics in MDS patients,
focusing on reclassification according to the latest WHO and ICC cri-
teria.

Method : Patients diagnosed with MDS from July 2018 to October
2023 were included. Data on demographics, hematological and ge-
netic data obtained from targeted sequencing panels, were analyzed.
Reclassification was conducted based on the 2017 WHO criteria and
the updated 2022 WHO and international consensus classification
(ICC) to evaluate the impact of these revised diagnostic standards.

Results : The median age was 68, ranging from 35 to 85 years, with
a male predominance (47 males, 30 females). Genetic analysis re-
vealed variants in 70.1% of subjects, predominantly in TET2 and
RUNX1 genes. The median value of the detected variants was 2
(1-8). Notable shifts in MDS subtypes were observed under the re-
vised WHO classification, with reassignments from MDS-SLD (N=17)
to MDS-LB (N=13) or MDS-h (N=4), and from MDS-MLD (N=24) to
MDS-LB (N=19), MDS-SF3B1 (N=3), and MDS-biTP53 (N=2). MDS
with defining genetic abnormalities such as MDS-SF3B1 and MDS-
biTP53 according to the WHO classification, and MDS/AML with
TP53 mutation or MR gene mutations as per the ICC guidelines,
showed the diversity within the MDS categories.

Conclusion : The reclassification of MDS subtypes under the revised
WHO and ICC guidelines, particularly in the presence of genetic ab-
errations, emphasizes the importance of incorporating genetic test-
ing into diagnostic processes. This underscores the imperative of in-
tegrating genetic test results into diagnostic classifications to refine
the prognostic stratification and inform therapeutic management.

Keywords : Myelodysplastic neoplasms, Classification, WHO, ICC
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Efficacy and 5 years survival of acute
lymphoblastic leukemia (ALL) treated
with bacterial I-asparaginase

Natya Lakshita Ardhananeswari Riyanto

Faculty of Medicine, Universitas Islam Indonesia , Yogyakarta, Indo-
nesia

Background : Acute lymphoblastic leukemia (ALL) is an uncommon
hematologic cancer that causes aberrant precursor cells for lym-
phoid tissues, accounting for around 30% of pediatric cancers, but
it also makes up 1% of adult cancer diagnoses. Trials of pediatric or
pediatric-inspired regimens incorporating asparaginase have been
conducted in the adolescent and young adult (AYA) and adult pop-
ulations due to the success of asparaginase-containing regimens in
the treatment of pediatric ALL and the poor outcomes with conven-
tional cytotoxic regimens in adults.
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Methods: This is a study literature using Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) Statement as a
guideline. Literature were identified through database searches on
Google Scholar, PubMed, ProQuest and ScienceDirect by taking data
from last five years. Seven study were identified and the terms used
are efficacy, 5 years survival, acute lymphoblastic leukemia (ALL),
children, adult, bacterial L-asparaginase. Only quantitative and RCT
research related to the topic included to the study.

Result: Acute lymphoblastic leukemia (ALL) cells do not express as-
paragine synthetase or express it only minimally, which makes them
completely dependent on extracellular asparagine for survival. This
dependency makes ALL cells vulnerable to treatment with L-aspara-
ginase. Efficacy dan 5 year survical rate of treatment use is 43-63% in
adult and 80-90% in children. Side effect occcurance usually worse
the outcome. Meanwhile, severe and occasionally life-threatening
toxicities of asparaginase therapy, which at least in the pediatric
population has been clearly associated with a higher risk of leuke-
mic relapse.

Conclusion: Efficacy dan 5 year survical rate of L-apsaraginase in ALL
adult and children patient is varies where as children has efficacy
and 5 year survival rate better than adult patients.

Keywords : Efficacy, 5 years survival, Acute lymphoblastic leukemia
(all), Bacterial I-asparaginase

PP03-2
A pancytopenia preceeding a hypo-
plastic acute lymphoblastic leukemia

Daniela Ratnani'”, Lusi Oka Wardhani'

' Department of Clinical Pathology, Faculty of Medicine, Universitas
Sebelas Maret, Surakarta, Indonesia

Background : Acute lymphoblastic leukemia (ALL) cases usually
present with leukocytosis and hyperplastic marrow, but in 8-12%
cases present with pancytopenia and 2% cases present with hy-
pocellular marrow, therefore these particular cases are hard to be
differed between ALL from myelodysplastic syndrome (MDS).

Method : We reported an ALL case with pancytopenia in peripheral
blood and hypoplastic bone marrow.

Result : A case of a 42-year old male patient initially brought to the
hospital with the chief complaint of fever and seizure. In physical

examination, he had pallor in conjunctiva, nail beds and palms.
Complete blood count showed a severe pancytopenia, whereas
from blood smears examination he was suspected with MDS. Bone
marrow aspiration was carried out on day fourth and the bone
marrow smear was hypoplastic with 24.5% lymphoblast and he
had been diagnosed with ALL-L2. On the fifth day, the patient had
a complaint about abdominal pain, and abdominal Xray showed a
small-bowel obstruction. Seizure can be caused by a febrile neutro-
penia, as patient with neutropenia and leucopenia are susceptible
for infection. In this case, the patient progressed to septic shock and
passed away on the fifth day.

Conclusion : We concluded patient ALL with pancytopenia has
a high risk for infection which may shorten the survival. We pre-
sented this case therefore we could increase awareness of acute
leukemia in patient with pancytopenia and hypoplastic marrow.

Keywords : Acute lymphoblastic leukemia, Pancytopenia, Hypo-
plastic marrow, Small-bowel obstruction
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The association between GSTM1 and
GSTT1 null genotype and susceptibility
to leukemia in Asian population: A sys-
tematic review and meta-analysis

Salsabila Farradisya', Alfatea Pintari Rahmi", Evira Rahma Aya So-
fia', Tohari Tohari’, Shinta Oktya Wardhani®

" Medical Faculty, Universitas Brawijaya, Malang, Indonesia

* Internal Medicine Department, Universitas Brawijaya, Malang,
Indonesia

® Hemato-Oncology Division of Internal Medicine Department,
Universitas Brawijaya, Malang, Indonesia

Background : Leukemia is a blood-related malignancy from hema-
topoietic stem or progenitor cell mutations. GSTs are one of the en-
zymes that play an important role in the progression of leukemia.
The association between GSTM1 and GSTT1 null genotypes and
leukemia has been extensively researched, but a complete analysis
among Asians has not been conducted. This study aimed to confirm
and quantify meta-analytic findings on the risk of GSTM1 and GSTT1
mutation for leukemia among the Asian population.

Method : A comprehensive literature search from PubMed, Sci-
enceDirect, and Cochrane Central databases from the year 2000 up
to October 2023, using keywords ((glutathione S-transferase M1)
OR (GSTT1) OR (glutathione S-transferase M1) OR (GSTM1)) AND
((mutation) OR (polymorphism) OR (variant)) AND ((leukemia) OR
(leukemia)). Case-control and meta-analysis studies targeting the
Asian population were retrieved using specific inclusion criteria. The
association between GSTM1 and GSTT1 mutation and leukemia was
tested using STATA 17 in different subgroups based on leukemia
type, region, and ethnicity to estimate the pooled odd ratios (OR)
and 95% confidence interval (95% Cl).

Results : A total of 17 case-controls and 4 meta-analyses were in-
cluded after screening 269 titles and abstracts. We found significant
associations with increased susceptibility to leukemia for GSTM1
(OR 1.22; 95% (1 093-1.60) and GSTT1 (OR 1.49; 95% CI 1.16-191)
null genotype in the overall analysis. Further subgroup analysis by
leukemia type and region suggests that GSTM1 and GSTT1 null
genotypes were significantly associated with susceptibility to acute
lymphoblastic leukemia and chronic myeloid leukemia, especially in
South Asia. Additionally, meta-meta-analysis in this study confirms
the association of GSTM1 (OR 1.49; 95% ClI 1.34-1.63) and GSTT1 (OR
1.27;95% Cl 1.18-1.37) and susceptibility to leukemia in Asian eth-
nicity.

Conclusion : Our findings indicated that GSTM1 and GSTT1 null
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genotypes might serve as potential genetic biomarkers of leukemia
in the Asian population.

Keywords : Asian, Glutathione s-transferase, GSTM1, GSTT1, Leuke-
mia
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IKZF1 deletion status and correlation
with cytogenetics and measurable re-
sidual disease in adult B lineage acute
lymphoblastic leukemia

Prabhijot Kaur', Sudhanshi Raina', Anand Balakrishnan', Anshu
Anshu', Shailja Rathore', Pramod Kumar', Parveen Bose', Jogesh-
war Binota', Praveen Sharma', Shano Naseem', Arihant Jain', Alka
Khadwal', Man Updesh Singh Sachdeva', Reena Das', Sreejesh
Sreedharanunni”

! Hematology, Post-Graduate Institute of Medical Education & Re-
search, Chandigarh, India

Background: IKZF1-deletion/IKZF1%'is recognized as a poor-risk ge-
netic abnormality in pediatric B-lineage acute lymphoblastic leuke-
mia (B-ALL), but its influence in adult B-ALL is not completely under-
stood. We report the association of IKZF1%! and IKZF 1 status with
cytogenetic abnormalities/CG and measurable residual disease/
MRD in a cohort of adult-B-ALL.

Method : Multiplex ligation-dependent probe amplification/MLPA
(MRC, Holland) was used to study the copy number variations/
CNV in 94 consecutive cases of adult-B-ALL. Final probe ratios of 0,
040-065, 1.3-1.65, and 1.75-2.15 were used to detect homozygous
deletion, heterozygous deletion, heterozygous gain, triplication/
homozygous gain respectively with a focus on IKZF1 gene, IKZF1Pus
was diagnosed if IKZF 1% was associated with the deletion of one or
more of CDKN2A/B, PAXS5, or PART. The findings were correlated with
(G abnormalities and flow-cytometry-based MRD status.

Results : The demographic profile of patients is summarized in Ta-
ble 1. Overall, IKZF1%" was seen in 32/94(34%) cases, being more
frequent in BCR:ABL1-positive (15/3542%) than BCR:ABL1-neg-
ative 17/59(28.8%) patients. However, IKZF1P was diagnosed in
15(16%), more frequently in BCR:ABL1-negative cases [10(16.9%) vs.
5(14.2%)] especially in diploid/low-hyperdiploid cases (8/42;19%).
None of the high-hyperdiploid (n=3)/near-triploid(n=3)/high-hypo-
diploid(n=1) B-ALLs showed IKZF1% The most frequent associated
deletions in IKZF 19 were CDKN2A%+CDKN2B%® (n=5). IKZF 1% were
more frequent in MRD-positive cohort (33.3% vs. 26.6%) especially
in BCR:ABL1-negative patients (36.3% vs. 10.5%). The frequency of
IKZF1°“ was significantly higher in BCR:ABL1-negative MRD-pos-
itive patients compared to BCR:ABL1-negative MRD-negative pa-
tients (36.2% vs. 5.2%; p=0.047).

Conclusion : There are limited studies on the role of IKZF1¢! and
IKZF1°% in adult B-ALLs compared to pediatric B-ALL. Our research
reveals that among BCR:ABL1-negative adult B-ALLs, 28% exhibit
IKZF 1%, while 15.9% display IKZF17“ in BCR:ABL1 positive cases, the

frequencies are 42% and 16.9% respectively. Among BCR:ABL1-neg-
ative patients, IKZF 1P was significantly more frequent in MRD-pos-
itive compared to the negative group. Overall, our findings suggest
testing for IKZF1%in adult B-ALLs, especially BCR:ABL1-negative
cases.

Keywords : B-ALL, MLPA, IKZF1, IKZF1plus, Measurable residual dis-
ease
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5-Methyl cytosine flow cytome-
try-based global methylation status
and correlation with cytogenetics and
measurable residual disease in adult B
lineage acute lymphoblastic leukemia

Prabhjot Kaur', Sudhanshi Raina', Arun Kumar', Parveen Bose',
Jogeshwar Binota', Shano Naseem', Arihant Jain', Alka Khadwal',
Man Updesh Singh Sachdeva', Sreejesh Sreedharanunni'

' Hematology, Post-Graduate Institute of Medical Education & Re-
search , Chandigarh, India

Background : Methylation-induced epigenetic repression of tumor
suppressor genes has prognostic relevance in B-acute lympho-
blastic leukemia/B-ALL. Global methylation status is also targetable
by hypomethylating agents like decitabine. While most previous
studies have employed complex molecular techniques, the current
study intends to study global methylation status by a relatively sim-
pler flow-cytometry/FCM technique.

Method : FCM was used to study the global DNA methylation profile
in 70 cases of adult B-ALL. Cells were surface stained for CD45,CD19,
(D10, CD3. After cellular permeabilization, cells were stained with
anti-5-methyl cytosine antibodies (5SMC) and further with secondary
fluorescent antibody conjugate with Alexa fluor 488. The median
fluorescence intensity of expression of 5-MC (5-MC-MFI) was stud-
ied on B ALL blasts and compared to T cells within the sample. The
MFI of expression on blasts and T cells was compared in two groups
(Group-1) BCR:ABL1 negative and (Group-2) BCR:ABL1 positive by
Man Whitney U test.

Results : The demographic profile of patients is summarized in Table
1. Overall, 5-MC-MFI was significantly lower on blasts compared to T
lymphocytes (p<0.0001). 5-MC-MFI on blasts was significantly high-
er in group-1 compared to group-2 (p=0.029). Similarly, 5-MC-MFI
on T cells was significantly higher in group-1 compared to group-2
(p<0.0001). In 33 patients with measurable residual disease/MRD
data, 5-MC-MFI on blasts at diagnosis was significantly lower in the
MRD-positive cohort compared to the negative group (p=0.003).
It was significantly lower in the MRD-positive cohort compared to
the negative group even after the exclusion of BCR:ABL1 positive
patients (p=0.011).

Conclusion : 5-MC-based FCM results showed significantly poor
global methylation (hypomethylation) in blasts and T lymphocytes
of BCR:ABL1 positive B-ALL cases compared to BCR:ABL1T negative
cases. MRD positive group showed significant hypomethylation
compared to MRD negative group irrespective of BCR:ABL1 status.
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FCM-based global methylation status can be explored as a routine
test to identify poor-risk B-ALL patients.

Keywords : B-ALL, Flow-cytometry, 5>-Methyl cytosine, Hypomethyl-
ation, Measurable residual disease
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Clinical impact of concurrent BTG
anti-proliferation factor 1 (BTG1) and
IKZF1 deletions in BCR::ABL1 negative
B-cell acute lymphoblastic leukemia

Sanjeev Kumar Gupta', Gadha K Leons', Preity Sharma', Sameer
Bakhshi’, Ritu Gupta', Smeeta Gajendra’, Deepam Pushpam”

" Laboratory Oncology, AlIMS, New Delhi, Delhi, India

* Medical Oncology, AlIMS, New Delhi, Delhi, India

Background : Recently, BTG anti-proliferation factor1(BTG1) dele-
tions in childhood B-ALL have been reported to have worse out-
come when present concomitantly with IKAROS family zinc finger1
(IKZF1) deletions, compared to IKZF1 deletions alone. So, we aimed
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to establish the prevalence of BTG1deletions, its co-existence with
IKZF1 deletions and clinical correlation in our pediatric B-ALL cohort.

Method : We retrospectively analyzed the baseline genetic work-
up data from untreated B-ALL cases for BTG1 and IKZF1deletions.
Multiplex ligation-dependent probe amplification (MLPA) was done
using SALSA MLPA kits P335and P202 (MRC-Holland) for BTG1and
IKZF1 deletions. Event free survival (EFS), overall survival (OS) were
noted.

Results : The study included 470 pediatric BCR:ABL1 negative
B-ALL patients with median age 6 years (1-18); M ratioz2:1. Out
of 470, 30(64%) cases had BTG1 deletions(BTG1del). The IKZF1
deletions(KZF1del) were detected in 70(14.9%) patients. Fif-
teen(3.2%)cases had concomitant BTG1 and IKZF1 deletions(BT-
G1del/IKZF1del). The remaining 15 cases were BTG1del/IKZF1wt
and 55 were BTGIwt/IKZF1delThe post-therapy follow-up was
available in 424 patients.The post-induction remission rate(84.6%
vs 72.1%;p=0.112),median EFS (20.7 vs 186 months) and median
OS (140 vs 239months;p=0.216) in the BTG1del/IKZF1del were
comparable to BTGTwt/IKZF1del respectively. So, the patients with
co-existent BTG1 and IKZF1 deletions had outcomes comparable to
those having IKZF1 deletions alone. Their outcomes were however
worse than the groups with BTG1del/IKZF1wt (93.3% remission,-
medianEFS 34.7months and medianOS not reached) and BTGTwt/
IKZF 1wt (85.3% remission, medianEFS 414months and medianOS
not reached). (Fig.1)

Conclusion : BTG1 deletions were seen in 64%, IKZF1 deletions in
14.9%, and concomitant BTG1/IKZF1 deletions in 3.2% of the stud-
ied B-ALL cohort. The patients with concomitant BTG1/IKZF1 de-
letions had outcomes comparable to those with IKZF1 deletions
alone. However, the outcomes in these groups were worse than the
groups without any deletions of BTG1 & IKZF1; and, BTG1 deletions
alone in absence of IKZF1 deletions.

Keywords : Acute lymphoblastic leukemia , BTG, IKZF1, Childhood
leukemia, B-ALL
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Prognostic analysis of WT1 expression
at diagnosis in pediatric acute lympho-
blastic leukemia: A retrospective study
from Seoul National University Chil-
dren's Hospital

Bo Kyung Kim', Hyun Jin Park', Jung Yoon Choi', Kyung Taek

Hong', Juyeon Lee', Youngdai Kwon', Yoon Sunwoo', Hyoung Jin

Kang"

' Pediatrics, Seoul National University College of Medicine, Seoul,
Republic of Korea

Background : Pediatric acute lymphoblastic leukemia (ALL) is the
most common malignancy in children. Recent global efforts have fo-
cused on genomic analysis in ALL, with ongoing debates surrounding
the role of the Wilms tumor gene (WT1) in leukemia and its prognos-
tic significance. Concurrently, research on the importance of minimal
residual disease (MRD) in ALL has gained prominence, and the prog-
nostic significance of MRD is increasing in pediatric ALL. In this studly,
we aim to analyze the prognostic effects of WT1 in pediatric ALL.

Method : From 2016 to 2023, we conducted WT1 testing on pedi-
atric ALL patients diagnosed at Seoul National University Children's
Hospital during initial bone marrow examinations. The quantifica-
tion of WT1 mRNA expression levels was performed using real-time
PCR, with WT1 copies expressed per 10,000 ABL copies. Statistical
analysis was carried out using SPSS, including log-rank tests and Ka-
plan-Meier survival curves.

Results : A total of 162 pediatric ALL patients were analyzed, with
a median age at diagnosis of 6.7 years (range, 0.1-18.2 years). The
disease distribution comprised 147 cases of B cell ALL, 13 cases of T
cell ALL, and 2 cases of acute leukemias of ambiguous lineage. The
median WT1 value at diagnosis was 62.3 WT1/10,000 ABL (range,
0.2-16302.0). There were no significant differences in relapse rates
(WT1 >1000 13.5% vs. WT1 <1000 104%, p=0.566), event-free sur-
vival (784% vs. 88.0%, p=0.136), and overall survival (89.2% vs. 93.6%,
p=0.325) between the WT1 > 1000 and <1000 groups.

Conclusion : According to this studly, the expression level of WTT1 in
pediatric ALL does not appear to be statistically related to prognosis.
However, given the limitations of this relatively small-scale study, fu-
ture research should focus on large-scale analyses of WT1 expression
in diverse patient populations. Additionally, further investigations are
warranted to elucidate the role of WT1 in pediatric ALL.

Keywords : Pediatric acute lymphoblastic leukemia, Wilms tumor 1
gene, Prognosis
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Key role of SOX4 and PI3k/AKT/mTOR
pathway in relapsed pediatric precur-
sor B cell acute lymphoblastic leukemia

Jae Wook Lee', Suejung Jo', Jae Won Yoo', Seongkoo Kim', Na-
ck-Gyun Chung', Bin Cho'

' Division of Pediatric Hematology/Oncology, Department of Pedi-
atrics, College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea

Background : The pathogenesis of pediatric acute lymphoblastic
leukemia (ALL) relapse remains unclear. We undertook mRNA se-
quencing in paired relapse-complete remission (CR) bone marrow
samples of 6 precursor B cell (Pre-B) ALL patients to clarify the major
mechanisms underlying disease relapse.

Method : Median age at diagnosis of the 6 patients (male 4) was 7.0
years (range: 4.5 - 12.0). Initial risk group classification was as follows:
standard (N=1), high (N=2), very high (N=3). Key genetic features at
diagnosis included BCR:ABL1T (N=1), and IKZF1 deletion (N=1). From
total RNA, libraries were prepared using the NEBNext Ultra Il Direc-
tional RNA library prep kit, and mRNA was isolated by poly(A) RNA
selection. High-throughput sequencing was performed as paired-
end sequencing using NovaSeq 6000. Gene expression levels were
estimated using FPKM values by Cufflinks.

Results : Initial interrogation of 991 genes with significant difference
in gene expression at relapse compared to CR showed enrichment
of genes in the transcriptional misregulation in cancer pathway. A
subset analysis of 45 genes related to cell cycle, cell death and cell
differentiation with significant difference in expression at relapse ver-
sus CRinall 6 patients also showed that these genes were involved in
the following pathways: transcriptional misregulation in cancer, IL-17
signaling, B cell receptor signaling (KEGG pathway analysis). Among
the 45 genes, SOX4 encoding SRY-box transcription factor 4 showed
the highest fold-change increase in gene expression at relapse in the
6 patients. STRING analysis confirmed a SOX4-CD24 protein-protein
interaction. Gene set enrichment analysis showed significant enrich-
ment for MTOR pathway expression at relapse compared to CR (P <
0.001), consistent with SOX4 upregulation.

Conclusion : SOX4 overexpression and subsequent activation of
the PI3K/AKT/mTOR pathway may have a key pathogenic role in re-
lapsed pediatric Pre-B ALL.

Keywords : Acute lymphoblastic leukemia, Relapse, MRNA sequenc-
ing, Children, SOX4
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Second hematologic malignancy risk
following radioactive iodine therapy in
thyroid cancer patients: A systematic
review and meta-analysis

Evira Rahma Ava Sofia”, Alfatea Pintari Rahmi', Salsabila Farradi-

sya', Tohari Tohart’, Shinta Oktya Wardhani’
" Medical Faculty, Universitas Brawijaya, Malang, Indonesia

* Department of Internal Medicine, Universitas Brawijaya, Malang,
Indonesia

* Hemato-Oncology Division of Internal Medicine Department,
Universitas Brawijaya, Malang, Indonesia

Background : Radioactive iodine (RAI) is widely used for the diag-
nosis and treatment of thyroid cancer patients. However, RAl usage
is also related to the risk of developing second primary malignan-
cies (SPMs) including hematologic malignancies. Despite being an
essential concern in the survival of thyroid cancer patients, studies
related to second hematologic malignancies (SHMs) were still mini-
mal. Our objective was to determine whether RAI therapy increased
the risk of SHMs in patients with thyroid cancer, compared to those
not treated with RA.
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Method : We performed a comprehensive literature search from
PubMed, ScienceDirect, and Cochrane Central databases from the
year 2000 up to December 2023, using keywords (leukemia) AND
(thyroid cancer) AND (radioactive iodine). We collected cohort stud-
ies with the presentation of hazard ratio comparing SHMs risk in thy-
roid cancer patients treated with RAI to those not treated with RAI
The analysis was conducted using STATA 17 to estimate the pooled
hazard ratios (HR) and 95% confidence interval (95% Cl).

Results : A total of 4 cohort studies were included after screening 60
titles and abstracts. We found that RAl therapy significantly increased
the risk of SHMs in thyroid cancer patients (HR 1.19;95% Cl 0.97-1.40)
in the overall analysis.

Conclusion : Our findings indicated that thyroid cancer patients
who received RAI therapy are at a higher risk of developing SHMs

compared to those not treated with RAI.

Keywords : Leukemia, Radioactive iodine, Second hematologic ma-
lignancy, Second primary malignancy, Thyroid cancer
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Bioinformatics analysis of genomic
alterations in pediatric acute lympho-
blastic leukemia: Identifying prognostic
markers and therapeutic targets

Rifaldy Fajar", Bona Francesco™, Celeste Bonita Santana’, Victor
Zheyn', Betty Nakyama Baddeh'”, Claudia Mendosa™, Andi Nur-
santi Andi Ureng’

" Information Engineering, Computer Science and Mathematics,
University of LAquila, LAquila, Italy

* Cancer Genomics Laboratory, University of LAquila, LAquila, Italy

* Pediatric Hematology-Oncology Department, LAquila Hospital,

LAquila, Italy

* Computational Biology and Medicine Laboratory, University of

LAquila, LAquila, Italy
: Pharmacy, Andini Persada College of Health Sciences, Mamuju,

Indonesia

Background : Pediatric acute lymphoblastic leukemia (ALL) presents
a significant clinical challenge due to its heterogeneity and variable
treatment responses. This study aims to investigate the genomic
alterations contributing to treatment resistance and relapse in pe-
diatric ALL. Through a detailed analysis of The Cancer Genome Atlas
(TCGA) dataset, we focus on identifying somatic mutations with po-
tential prognostic implications.

Method : We conducted a thorough examination of genomic data
from pediatric ALL patients within the TCGA dataset. Integrating in-
formation from whole-genome sequencing and RNA-seq, we em-
ployed advanced bioinformatics tools to identify somatic mutations.
Statistical analyses, including Bayesian inference, were utilized to
discern significant mutations. Pathway enrichment analysis provid-
ed insights into the biological relevance of the identified genomic
alterations. Notably, the TCGA dataset facilitated a robust and com-
prehensive exploration of the genomic landscape in pediatric ALL.

Results : Our analysis revealed a recurrent mutation in the NR3C1
gene, encoding the glucocorticoid receptor, in 15% of pediatric ALL
cases (959% Cl: 10-20%). Patients with NR3C1 mutations exhibited sig-
nificantly lower event-free survival (p < 0.05), indicating a potential
association with treatment resistance. Furthermore, a novel fusion
event involving the PAX5 and ETV6 genes was identified in 8% of
cases (95% Cl: 4-12%), suggesting a potential link to early relapse.
Pathway analysis identified dysregulation of the JAK-STAT signaling
pathway in a subset of patients, offering potential therapeutic tar-
gets.

Conclusion : This comprehensive analysis of the TCGA dataset con-



tributes valuable insights into the genomic landscape of pediatric
ALL. The identification of NR3C1 mutations and PAX5-ETV6 fusion
events as potential prognostic markers underscores the importance
of precision medicine in tailoring therapies. Dysregulation of the
JAK-STAT pathway provides further avenues for targeted interven-
tions, offering potential improvements in risk stratification and per-
sonalized treatment approaches for pediatric ALL patients.

Keywords : Pediatric acute lymphoblastic leukemia, Genomic alter-
ations, Bioinformatics analysis, Prognostic markers, Precision medi-
cine
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Clinical implication of ponatinib sal-
vage in adult patients with relapsed
or refractory Philadelphia chromo-
some-positive acute lymphoblastic
leukemia

Jae-Ho Yoon', Daehun Kwag', Gi June Min', Sung-Soo Park', Silvia
Park', Sung-Eun Lee', Byung-Sik Cho', Ki-Seong Eom', Yoo-Jin
Kim', Hee-Je Kim', Chang-Ki Min', Seok-Goo Cho', Jong Wook
Lee', Seok Lee”

' Hematology, Catholic Hematology Hospital and Leukemia Re-
search Institute, Seoul St. Mary’s Hospital, College of Medicine, The
Catholic University of Korea, Seoul, Republic of Korea

Background : The treatment strategy for Ph-positive ALL is based
on tyrosine kinase inhibitors (TKI) and multiagent chemotherapy fol-
lowed by allogeneic hematopoietic cell transplantation (allo-HCT).
After relapse, next generation TKIs were evaluated in a few clinical
trials. Ponatinib showed exceptionally good remission rate and MRD
response, but long-term outcome was not good than expected. We
tried to suggest Korean real-world data of ponatinib salvage in re-
lapse or refractory (R/R) Ph-positive ALL.

Method : We analyzed 66 consecutive patients with R/R Ph-posi-
tive ALL treated with ponatinib from 2017 to 2022. Among them,
29 patients were primary refractory to imatinib and Dasatinib, 30
were relapsed patients after allo-HCT, and the rest 7 were ponatinib
switching due to Dasatinib intolerance during preemptive therapy
after allo-HCT. Final analysis was done in 59 patients excluding 7 pre-
emptive switching. Ponatinib was initiated at a dose of 30mg (n=51)
and 45mg (n=8).
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Results : Out of the 59 patients, 4 were not evaluable due to early
death and 55 were finally evaluated for response. Complete remis-
sion was achieved in 27 (49.1%) patients, and among them, com-
plete molecular response was observed in 14 (51.9%), and major
molecular response was in 5 (18.5%), and 8 (29.6%) were poor mo-
lecular responders. Twenty-two patients finally underwent allo-HCT
but 14 subsequently relapsed at a median 158 days (range 26-517
days). Estimated 3-year OS was 12.9% and the outcome of patients
who underwent allo-HCT was still poor with 3-year OS of 19.6%. For
the 7 patients with preemptive ponatinib after Dasatinib intolerance,
all except 1 relapsed patient are alive with maintaining complete
molecular response.

Conclusion : Our data confirmed acceptable remission rate of pona-
tinibin R/R Ph-positive ALL, but long-term survival outcome was dis-
mal even after allo-HCT. Ponatinib is not suitable for R/R setting and
its frontline use should be the standard therapy for Ph-positive ALL.

Keywords : Acute lymphoblastic leukemia, Relapse, Refractory,
Ponatinib, Salvage
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Minimal residual disease-based effect
and safety of frontline ponatinib plus
hyper-CVAD treatment for adults with
newly diagnosed Philadelphia chro-
mosome-positive acute lymphoblastic
leukemia

Seunghan Kim', Jae-Ho Yoon", Daehun Kwag', Gi June Min,
Sung-Soo Park', Silvia Park', Sung-Eun Lee', Byung-Sik Cho', Ki-
Seong Eom', Yoo-Jin Kim', Hee-Je Kim', Chang-Ki Min', Seok-Goo
Cho', Jong Wook Lee', Seok Lee'

' Hematology, Catholic Hematology Hospital, Seoul St. Mary’s Hos-
pital, College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea

Background : In adult patients with Philadelphia chromo-
some(Ph)-positive acute lymphaoblastic leukemia(ALL), combination
of tyrosine kinase inhibitor(TKl) and multi-agent chemotherapy is
recommended as a standard frontline-therapy. Ponatinib plus hy-
per-CVAD was approved as a frontline-therapy for adult Ph-positive
ALL in Korea since Sep 2023, we evaluated the effect and safety of
the treatment in number of Korean patients.

Method : For adult patients diagnosed with Ph-positive ALL, two
weeks of hyper-CVAD and ponatinib 45mg/day were administered
for remission induction. Bone marrow biopsy was done after neu-
trophil and platelet recovery. By evaluating real-time quantitative
PCR(5-log sensitivity) of BCR:ABL1 transcript, we assessed minimal
residual disease(MRD)-based effect after the first cycle of treatment,
while monitoring treatment-related toxicity. After assessment of the
MRD, we restarted ponatinib at the dose of 15mg when achieving
CMR(undetectable level of BCR:ABL1 transcript), while 30mg was
administered if CMR achievement failed.

Results : From September to December 2023, ten consecutive
patients(median age 41 years old, range 31-54) with Ph-positive
ALL were treated with frontline ponatinib plus hyper-CVAD. Aver-
age time of recovery from cytopenia after treatment was 18 days,
while average time of hopitalization was 29 days. After the first cy-
cle of treatment, all patients(100%) achieved complete remission.
9(90%) of them had major molecular response(MMR, reduction of
BCR:ABL1 < 0.1%), while 4(40%) of them had CMR. There was no
clinically significant adverse event(CTCAE Grade 4, 5) during treat-
ment, while one patient had acute multifocal ischemic stroke with
left sided weakness and facial palsy after treatment, which was
self-resolved. Another two patients reduced dose(ponatinib 30mg)
due to tinnitus and ear fullness.

Conclusion : Frontline ponatinib plus hyper-CVAD was effective for
achieving complete remission with favorable molecular response
compared to our previously published Imatinib or Dasatinib data.
There was no significant drug-related adverse event that led to dis-
continuation. This analysis would be extended as Phase 2 observa-
tional study targeting 33 patient’s accruals.

Keywords : Ph-positive ALL, Minimal residual disease, Ponatinib, Hy-
per-CVAD, Toxicity
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The potential of extracellular vesicle
derived micrornas as a biomarker in
acute lymphoblastic leukemia

Jeong-An Gim’, Kunye Kwak', Yong Park', Byung Soo Kim', Ka-
Won Kang"

" Department of Internal Medicine, Korea University College of
Medicine, Seoul, Republic of Korea

* Department of Medical Science, Soonchunhyang University,
Asan, Republic of Korea

Background : Extracellular vesicle (EV)-derived microRNAs (miRNAs)
could be more valid as biomarkers because they are highly protect-
ed from degradation. In this study, we isolated miRNA in EVs from
acute lymphoblastic leukemia (ALL) cell lines using a high-purity EV
isolation method and attempted to validate its potential as a bio-
marker.

Method : Human ALL cell lines (primary cell line: CLL-119 and CRL-
3273, chemo-resistant cell line: CRL-2264/CRL-2265 derived from
CLL-119and CRL-3274 derived from CRL-3273) were purchased from
the American Type Culture Collection and cultured with EV-deplet-
ed fetal bovine serum according to protocol. EVs were isolated using
size-exclusion chromatography, and sequencing was performed us-
ing lllumina HiSeq 2500. All data processing and visualization were
conducted using R4.0.3.

Results : A total of 122 EV-derived miRNAs were identified in all
samples. We selected commonly downregulated or upregulated
miRNAs by confirming changes in miRNA levels in CRL-2264 and
CRL-2265 compared to CLL-119, as well as in CRL-3273 and CRL-3274
(MiR-1226-5p and miR-760 were downregulated and miR-29b-3p
was upregulated). To evaluate the potential of selected miRNAs as
biomarkers, we investigated the correlation of these miRNAs and
their correlated RNA with survival in patients with ALL using infor-
mation from the cBioPortal and the GSE5314 database. In the miR-
NA-mRNA network analysis, higher expression of DDX24 in relation
to downregulated miR-760 and lower expression of RGS1 in relation
to upregulated miR-29b-3p were correlated with poor survival of
ALL patients.

Conclusion : In conclusion, the results of this study demonstrated
that EV-derived miRNAs may serve as prognostic biomarkers in ALL.
However, further studies are needed to validate these EV-derived
miRNAs in other cohorts.

Keywords : Acute lymphoblastic leukemia , Extracellular vesicle, Mi-
crorna
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An updated meta-analysis of the as-
sociation of IKAROS ZINC Finger 1
rs4132601 T>G gene polymorphism
with acute lymphoblastic leukemia risk

Batara Bisuk"", William Djauhari’, Shania Sondang Ni Bulan’

" Internal Medicine, Weda General Hospital, Weda, Indonesia

* Internal Medicine, Eka Hospital BSD, BSD, Indonesia

* Internal Medicine, Sipirok General Hospital, Sipirok, Indonesia

Background : Acute Lymphoblastic Leukemia (ALL) is one of the
most common malignancy in childhood and its pathogenesis re-
mains inconclusive. However, researchers strongly believe that ge-
netic mutation plays major role on its progression. Moreover, several
studies had discovered that mutations in the IKAROS Family Zinc
Finger 1 (IKZF1) gene were related to malignancies' event in hema-
tology. There are various studies carried out to examine the rela-
tionship between IKZF1 gene polymorphism and ALL risk, but the
results remain doubtful and indeterminate. Therefore, this study was
conducted to clarify the connection between ALL susceptibility and
IKZF1 rs4132601 T>G Gene Polymorphism.

Method : This Meta-analysis was in accordance with the PRISMA
guidelines. The literature was taken from Pubmed and Google
Scholar, with August 2022 as the latest edition that was computed,
and it is limited to English only. Total 8 studies were included in this
review. A Review Manager 54 was utilized to analyze the data.

Results : 8 studies were incorporated. From the analysis, IKZF1
rs4132601 T>G gene polymorphism were associated with an in-
crease of Acute Lymphoblastic Leukemia risk (G vs T, OR 95%Cl = 141
[1.26-1.57] p< 0.00001; TG vs TT + GG, OR 95%Cl = 1.24[1.07-1.43] p=
0.005; GG vs TT + TG, OR 95%Cl = 1.74 [1.37-2.22] p< 0.00001) and a
decrease of Acute Lymphoblastic Leukemia risk (T vs G, OR 95%Cl =
0.71[064-0.79] p< 0.00001; TT vs TG+GG, OR 95%CI =0.68 [0.58-0.78]
p< 0.00001)

Conclusion : There was correlation between IKZF1 54132601 T>G
gene polymorphism and Acute Lymphoblastic Leukemia risk

Keywords : Acute lymphoblastic leukemia, Gene polymorphism,
IKZF1
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PP04-1

Aberrant DNA methylation of tumor
suppressor gene as one possible mech-
anism of its under-expression in chron-
ic myeloid leukemia patients in India
Asgar Ali', Sadhana Sharma

' Biochemistry, All India Institute Of Medical Sciences, Patna, India

Background:: Chronic myeloid leukemia starts in certain blood-form-
ing cells of the bone marrow and it constitute about 30% to 60% of
all adult leukemia in India. The BCR-ABL1 fusion oncogene involved
in the pathogenesis of the disease. It translated into the BCR-ABL
oncoprotein that activates number of pathways which affect the
growth and survival of hematopoietic cells. However, the molecular
mechanisms that initiate leukemogenesis are still unclear to date.

Phosphatase and tensin homolog (PTEN) is frequently deleted in
various tumors. It is down regulated by BCR-ABL in CML stem cells
and its deletion is associated with acceleration of disease. However,
it is unknown whether PTEN functions as a tumor suppressor in hu-
man Philadelphia chromosome—positive leukemia induced by the
BCR-ABL oncogene in human.

Method : The study was design on 109 cases for detection of pro-
moter methylation mutation and protein expression of PTEN gene.
The methylation status was performed by methylation specific PCR.
Sanger sequencing were applied for mutations detection across all
the nine exons, while protein expression was evaluated by western
blot respectively. Clinicopathologic parameters were finally correlat-
ed with above findings.

Results : Marginally high percentage (61%) cases were shown posi-
tive hypermethylation, in addition 72% cases shown loss of protein
expression than control samples. The novel PTEN mutations were
observed in 83%. Further, all mutated cases shown loss of PTEN
expression, while 7/9 cases shown positive promoter methylation.
Moreover, out of total methylated positive samples, 79% shown loss
of PTEN expression and it was significantly correlated (p=0.06).

Conclusion : We found that promoter methylation is significantly
correlated with loss of PTEN expression (61% vs 72 % respectively).
This shows the possibility of involvement of PTEN hypermethylation
in CML development. This further suggested that PTEN expression
may be plays an important role in the susceptibility of the disease
progression with valuable prognostic information to aid treatment
strategies.

Keywords : PTEN, BCR-ABI, Chronic myeloid leukemia, Hypermeth-
ylation, Real time PCR
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Biological potential and therapeutic
effectiveness of Hinokiflavone for the
treatment of chronic myeloid leukemia
with their molecular mechanisms

Dinesh Kumar Patel”, Kanika Patel

' Faculty of Health Sciences, Sam Higginbottom University of Agri-
culture, Technology And Sciences, Prayagraj, India

Background : Flavonoids class phytochemical are important natural
compounds commonly called secondary metabolites and found to
be present in different types of plants and their derived products.
Flavonoid class phytochemical is having important biological func-
tion mainly due to their anti-oxidant, anti-inflammatory, anti-bac-
terial, and anti-viral activities. Chronic myeloid leukemia is a type of
tumor mainly occurred through hematopoietic stem cells. Hinoki-
flavone is an important class of bioflavonoid found to be present in
the Rhus succedanea, Garcinia multiflora and Dacrydium balansae.
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Method : Biological potential of Hinokiflavone in the medicine for
the treatment of myeloid leukemia have been investigated in the
present work through scientific data analysis of different scientific
research work. Biological potential of Hinokiflavone for their antitu-
mor effect in chronic myeloid leukemia (CML) cells have been inves-
tigated with their possible molecular mechanisms in order to know
the therapeutic effectiveness of Hinokiflavone on chronic myeloid
leukemia. Biological potential of hinokiflavone on the viability of
K562 cells has been investigated. However, other pharmacological
activities of Hinokiflavone have been also investigated in the present
work.

Results : Biological potential of Hinokiflavone for their effectiveness
against chronic myeloid leukemia has been investigated through
measurement of cell viability and was found to have significant ef-
fectiveness. Scientific data analysis revealed that Hinokiflavone has
significant potential on the viability of K562 cells which was further
found to be effective via different signaling pathway. Scientific data
analysis revealed its biological potential as a potential therapeutic
agent for the treatment of chronic myeloid leukemia.

Conclusion : Scientific data revealed the biological potential of Hi-
nokiflavone against myeloid leukemia in medicine.

Keywords : Hinokiflavone, Chronic myeloid leukemia, Flavonoid,
Phytochemical
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Methylenetetrahydrofolate reductase
A1298C gene polymorphism with risk
of chronic myeloid leukemia: Updated
meta-analysis

William Djauhari', Batara Bisuk’

" Diabetes Connection Care, Fka Hospital BSD, Tangerang Selatan,
Indonesia

* Internal Medicine, Weda General Hospital, Weda, Indonesia

Background : Chronic myeloid leukemia (CML) has increased in
incidence and prevalence in recent years. The etiology of CML is
uncertain and therefore studies in genetics might provide insights
into how the disease behaves. There is a concept that the patho-
genesis of CML is correlated to folate metabolism. Folic acid metab-
olism is contributed by several enzymes, one of the most prominent
has been attributed to 5,10-methylenetetrahydrofolate reductase
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(MTHFR). Several studies discovered the association between MTH-
FR A1298C gene polymorphism and CML risk, however, published
results were indeterminate. Therefore, this study was conducted to
investigate the connection between CML susceptibility and MTHFR
A1298C gene polymorphism.

Method : This Meta-analysis was following the PRISMA guidelines.
The literature was taken from Pubmed and Google Scholar, with De-
cember 2019 as the latest edition that was computed, and it is limit-
ed to English only. A total of 6 studies were included in this review. A
Review Manager 54 was utilized to analyze the data.

Results : 6 studies were incorporated. From the analysis, MTHFR
A1298C gene polymorphism was associated with an increase of
CML (Cvs A, OR959%Cl = 1.481[1.29-1.71] p< 0.00001; CCvs AA + AC,
OR 95%Cl = 2.64 [1.90-3.66] p<0.00001) and a decrease of CML (A vs
C, OR 95%(Cl = 0.67 [0.58-0.78] p<00001; AA vs AC + CC, OR 95%Cl
=069 [0.57-0.84] p=0.0001)

Conclusion : There was a correlation between MTHFR A1298C gene
polymorphism and CML.

Keywords : Chronic myeloid leukemia, Folate metabolism, Gene
polymorphisms, MTHFR A1298C
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Improvement of treatment-free remis-
sion rate following discontinuation of
BCR::ABL1 tyrosine kinase inhibitors
with longer treatment duration in
chronic myeloid leukemia

Sewon Lee', Yeung-Chul Mun', Hongtae Kim’, Semin Lee’, Seung-
hoon Kim’, Sung-Ho Park’, Sung-Hyun Kim®, Young Rok Do’, Soo-
Hyun Kim®, Kyung-Mi Kee®, Yoon Sung Lee’, Dong-Wook Kim™*

" Hematology and Oncology, Ewha Womans University Mokdong

Hospital, Seoul, Republic of Korea

N}

Biological Science, Ulsan National Institute of Science & Technolo-
gy, Ulsan, Republic of Korea

w

Biomedical Engineering, College of Information-Bio Convergence
Engineering Ulsan National Institute of Science and Technology,
Ulsan, Republic of Korea

~

Hematology and Oncology, Dong-A University Medical Center,
Busan, Republic of Korea

[

Hematology and Oncology, Dongsan Medical Center, Keimyung
University, Daegu, Republic of Korea

o

Leukemia Omics Research Institute, Eulji University, Uijeongbu,
Republic of Korea

~

Biological Science, Kyunghee University Hospital, Seoul, Republic
of Korea

o

Hematology, Eulji Medical Center, Seoul, Republic of Korea

Background : To investigate a safer condition of treatment free re-
mission (TFR) in chronic myeloid leukemia (CML), we conducted a
study to discontinue BCR:ABL1 tyrosine kinase inhibitor (TKI) treat-
ment with the longer duration of treatment duration and molecular
response.

Method : We enrolled newly diagnosed chronic-phase CML (CP-
CML) patients who initially received TKIs and maintained MR4.5 for at
least 4 years. In the case of relapse, defined as loss of major molecular
response (MMR), the last TKI therapy was reintroduced, and molec-
ular responses were monitored monthly until the achievement of
MMR.

Results : Prior to discontinuation, all 116 CP-CML patients received
TKls for a median of 122.2 months (range, 63.6-224.7), and the du-
ration of sustained MR4.5 was 75.0 months (range, 48.6-157.9). Of
them, 85 were treated with imatinib, and 31 used one of 2G TKls as
first-line TKI. At the time of discontinuation, 93 (80.2%) were using
first-line TKI, while 13 (11.2%) and 10 (8.6%) patients were taking
second- and third-line TKI, respectively. All reasons for changing TKI
before treatment discontinuation were intolerance. With a median



follow-up of 42.2 months (range, 10.9-150.7), 28 (24.1%) patients lost
their response at a median of 84 months (range, 1.8-42.0), and the
TFR rates at 12, 24, and 48 months were 81.9%, 76.0%, and 71.0%,
respectively. No progression toward advanced-phase CML occurred.
The TKI treatment duration of 10 years or more was the only signifi-
cant predictor for TFR (P<0.027).

Conclusion : This study suggests that TFR success rate can be im-
proved in patients who receive longer treatment duration. However,
safer indications ensuring over 90% TFR success rate at 5 years have
not yet been determined.

Keywords : Chronic myeloid leukemia, Tyrosine kinase inhibitor,
Treatment free remission

i
i

P 4 s v o e e b

PP04-5

Association between waist circumfer-
ence, body mass index, high-density
lipoprotein cholesterol level, and risk of
chronic myeloid leukemia

Ka Young Kim', Daehun Kwag', Jung Yeon Lee', Gi-June Min',
Sung-Soo Park', Silvia Park', Jae-Ho Yoon', Byung-Sik Cho', Ki-
Seong Eom', Yoo-Jin Kim', Seok Lee', Chang-Ki Min', Hee-Je Kim',
Seok-Goo Cho', Jong Wook Lee', Kyung Do Han’, Sung-Eun Lee'”

" Hematology, Catholic Hematology Hospital, Seoul St. Mary's Hos-
pital, College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea

? Statistics and Actuarial Science, Soongsil University, Seoul, Repub-
lic of Korea
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Background: Advances in the treatment of chronic myeloid leukemia
(CML) have resulted in increased prevalence. However, a more com-
prehensive understanding of its pathogenesis and epidemiology is
necessary. Recent studies suggested the association between altered
lipid metabolism and carcinogenesis, prompting an investigation of
the relationship between metabolic disorders and incidence of CML.
Thus, we conducted a study to examine the association between
waist circumference, body mass index (BMI), high-density lipoprotein
cholesterol (HDL-C), and the incidence of CML.

Method : Using data from the Korean National Health Insurance Ser-
vice from 2009 to 2017, a competing risks regression was conducted
to examine the hazard ratios of CML in 3,879,560 individuals aged 20
years and above.

Results : During a mean of 10.13+1.24 years of follow-up, there were
a total of 848 cases of CML, including 539 male and 309 female pa-
tients. 1) Individuals in the group with a waist circumference equal to
or greater than 100cm had the greatest risk of CML (adjusted hazard
ratio [aHR], 95% Cl = 1593, 1.058-2.398), compared to those with a
waist circumference from 80 to less than 85cm. 2) Those with a BMI
less than 18.5 showed the lowest incidence of CML ([aHR], 95% Cl =
0509, 0.278-0931) in comparison to the reference population with
a BMI between 185 and 22.9. 3) Individuals in the highest quartile
of HDL-C had the lowest risk of CML ([aHR], 95% Cl = 0.795, 0.657-
0.961) compared to those in the lowest HDL-C quartile.

Conclusion : A large waist circumference was significantly associat-
ed with increased risk of CML, whereas a low BMI and high HDL-C
were associated with a reduced risk of CML. This suggests that a
large waist circumference may be an independent risk factor of CML,
whereas a low BMI and high HDL-C may be association with a pro-
tective effect against CML.

Keywords : Chronic myeloid leukemia, Metabolic syndrome, Korean
national health Insurance service, Risk factors
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Enumeration of CD26+ leukemic stem
cells from peripheral blood using mul-
tiparametric flow cytometry: A poten-
tial tool for rapid diagnosis of chronic
myeloid leukemia
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" Hematology, Postgraduate Institute of Medical Education and
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Background : The potential utility of CD26+ leukemic stem cells
(LSCs) as a diagnostic marker in chronic myeloid leukemia (CML) has
recently been investigated. In this study, we employed flow cyto-
metric immunophenotyping to evaluate the diagnostic relevance
of CD26+ CML LSCs, its role in follow up and correlation between
peripheral blood (PB) and bone marrow (BM) CD26+ CML LSCs.

Method : Patients aged >12 years with a clinical suspicion and mor-
phological diagnosis of CML were included. PB and BM samples were
utilized for CD26+ LSC enumeration. A pre-titrated antibody cocktail
was prepared, containing CD45, CD34, CD38, and CD26 monoclonal
antibodies. Peripheral blood from patients with diseases other than
CML, BCR:ABL1 negative (such as non-CML MPNs, Acute Leukemias,
MDS/MPNs, and Reactive bone marrows) served as controls. Reverse
Transcriptase (RT-PCR) was performed to determine the BCR:ABL1
transcript type in all cases. FISH was also conducted in a subset of
cases to analyze BCR:ABLT positivity in sorted CD26+ leukemic stem
cells.

Results : A total of N=151 samples were tested (112 PB and 41 BM)
from 111 patients, comprising newly diagnosed CML (N=77), CML
on follow-up (N=15) and non-CML control group (N=21). CD26+
LSCs were observed in 100% of patients with a documented molec-
ular genetic BCR:ABL1 fusion. The median count of CD26+ LSCs was
0.125% (range 0.002%-26.79%). None of the patients in the control
group (N=21) displayed the presence of CD26+ LSCs. Also, a strong
correlation (r=0.917) was seen between the reported CD26+ CML
LSCsin PBand BM.

Conclusion : Due to its consistent positivity in all CML cases and its
cost-effectiveness combined with rapidity, the detection of CD26+
LSCs by flow cytometry shows promise as a potential surrogate for
molecular genetic techniques for diagnosis of CML. Further research

is needed to elucidate the role of CD26+ LSCs in monitoring residual
disease and evaluating the 'stem cell response!

Keywords : CML, CD26, Leukemic stem cells, Myeloproliferative neo-
plasm, TKI
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A successful leukapheresis in the man-
agement of chronic myeloid leukemia
(CML) patients with pulmonary leu-
kostasis: A case report and review of
the literature
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versitas Brawijaya, Malang, Indonesia

Background : Leukemia is a hematological malignancy character-
ized by the production of abnormal white blood cells (leukocytes)
in the bone marrow, with impaired normal hematopoiesis and cyto-
penia. Hyperlekocytosis is one of the most common complications
of leukemia that leads to leukostasis. Leukostasis is an emergency
condition where there is blockage of small blood vessels due to
malignant blast cells which will cause ischemia in tissues or organs
which will increase morbidity and mortality

Method : We report a successful leukapheresis in the management
of chronic myeloid leukemia (CML) patients with pulmonary leu-
kostasis

Results : 48-year-old female patient with chief complaint of short-
ness of breath on activity since 1 week before admission. Head-
ache since 3 months before. Loss of weight of 15 kg in the last 1
year. previous history of hyperleukocytosis. On examination, it was
found that Sa02 was 93% room air, conjunctival anemia, no rales
and wheezing, tribe's space dullness, splenomegaly Schaffner 5/8,
Hb 84, leukocytes 585,000, hematocrit 22.2%, platelets 610,000,
peripheral blood smear showed leukocytes. the number is greatly
increased, blast cells (+), shift to the left, chest X-ray showed suspect
leukostasis lung, abdominal ultrasound shows Hepatosplenomeg-
aly, suggesting hematologic disease, Cholelithiasis multiple (> 10



seeds), the largest size is 9 cm and bone marrow aspiration indicates
chronic phase CML

Conclusion : The patient was given therapy with Hydroxyurea and
underwent leukapheresis. The results after the therapy showed
that Pulmo's chest radiology was within normal limits, and no infil-
trate was seen

Keywords : CML, Leukapheresis, Leukostasis, Pulmonary leukostatics
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The role of the microbiome gut axis in
the development and relapse of chron-
ic myeloid leukemia: Systematic review

Daivan Febri Juan Setiya", Dinda Ashilah Putri Kusnan’, Ety Sari
Handayani’

" Medical Student, Faculty of Medicine, Islamic University of Indo-
nesia, Islamic University of Indonesia, Sleman, Indonesia
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Background : Chronic Myeloid Leukemia (CML) is a form of leukemia
involving genetic changes in blood cells. Despite advances in ther-
apy, disease progression and the risk of relapse remain challenges.
Recent research highlights the Microbiome Gut Axis (MBGA) as a key
factor in treatment response and relapse risk. Further understanding
of the interaction between gut microbiota and the immune system
is needed to unlock innovative treatment strategies and relapse pre-
vention in CML.
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Method : Journals were selected from the PubMed, Google Scholar,
and ResearchGate database using keywords "Chronic Myeloid Leu-
kemia," "Microbiome Gut Axis," and "Leukemia Treatment." Selected
journals emphasize the role of gut microbiota in treatment response
and relapse risk. The PICO eligibility criteria guided the selection pro-
cess, focusing on CML patients, MBGA intervention, without specific
comparisons, and outcomes related to disease development and
relapse risk in CML.

Results : Gut microbiota shapes an immunosuppressive microen-
vironment, fostering tumor progression and relapse. Studies asso-
ciate gut microbiota with hematological cancer development and
treatment, highlighting the potential benefits of microbes in relapse
prevention. A complex microbial ecosystem's impact on cancer is
revealed, and specific taxa influencing leukemia risk are identified.
Emphasis is placed on gut microbiota's role in relapse predisposition,
and microbial classes and families with protective effects on leuke-
mia are highlighted, unveiling a reciprocal relationship between gut
microbiota and leukemia.

Conclusion : MBGA has the potential to influence treatment re-
sponse and relapse risk in CML. Alterations in gut microbiota can be
targeted to enhance treatment effectiveness and prevent relapse.
Further research is needed to gain a deeper understanding of the
mechanisms of MBGA interaction in the context of CML.

Keywords : Chronic myeloid leukemia, Microbiome gut axis, Gut mi-
crobiota, Hematological cancer treatment, Relapse
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Background: The introduction of tyrosine kinase inhibitors (TKIs) has
revolutionized the treatment landscape of chronic myeloid leuke-
mia (CML). However, the influence of these novel targeted therapies
on the quality of life (QoL) of CML patients remains a critical area for
investigation. This prospective, multi-center study aims to assess and
compare the QoL outcomes among CML patients receiving first-line
TKIs (imatinib) versus second-generation TKs (dasatinib or nilotinib).

Method :We conducted a collaborative, longitudinal study involving
3 major medical centers and a total of 120 adult CML patients new-
ly diagnosed within the last six months. Patients were stratified into
two groups based on their prescribed TKI: Group A (imatinib) and
Group B (dasatinib or nilotinib). QoL assessments were performed
at baseline, 3 months, 6 months, and 12 months using disease-spe-
cific instruments, including the EORTC QLQ-CML24 and FACT-Leu.
Clinical parameters, including molecular response rates and adverse
events, were recorded. Statistical analyses included repeated mea-
sures ANOVA and logistic regression to identify predictors of QoL
outcomes.

Results : At baseline, both groups demonstrated impaired Qol, with
mean EORTC QLQ-CML24 scores of 50.2 (Group A) and 49.8 (Group B).
Over the study period, Group B exhibited a more rapid improvement
in symptom burden, with a statistically significant increase in phys-
ical well-being at 6 months (p < 0.05). Notably, patients in Group B
achieved higher rates of major molecular response at 12 months (78%
vs.62% in Group A, p = 0.03), correlating with improved overall QoL.

Conclusion : This multi-center study provides specific insights into
the differential impact of first-line and second-generation TKIs on
QoL in CML patients. Our findings suggest that the early use of sec-
ond-generation TKIs may result in more favorable QoL outcomes
and improved molecular responses. Tailoring treatment strategies
across diverse clinical settings is crucial in the management of CML.

Keywords : Chronic myeloid leukemia (CML), Quality of life (QoL),
Prospective study, Tyrosine kinase inhibitors (TKIs), Multi-center anal-
ysis
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Paclitaxel and curcumin as du-
al-drug-loaded lipid nanocapsules ex-
hibited protective effect against chron-
ic myeloid leukemia via promotes
apoptosis and suppress the BCR/ABL
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Background : Chronic Myeloid Leukemia (CML) is primarily an
adult-onset leukemia, it can occur at any age, the incidence of CML
tends to increase with age, and it is more commonly diagnosed in
adults. CML is characterized by the uncontrolled growth of myeloid
cells in the bone marrow and their accumulation in the blood. The
current study was fabricating the Drug laoded nanocasules (DNC) of
Paclitaxel and Curcumin and investigated the ability to suppress the
CML cell proliferation.

Method : A risk-based approach was to use to develop the DLN of
paclitaxel and curcumin and optimize the quality attributes. Also
used the l-optimal response surface design for validation the formu-
lation. The DNC was investigated against the different celllines such
as TCCY-T3151 (human imatinib-resistant) or K562 (human wild-type)
and the Ba/F3-(T3151/E279K/Y253H) (mouse BCR/ABL point muta-
tion-transfected cells) for cell proliferation and also estimated the
mRNA expression.

Results : The optimized (DNCs), loaded with two drugs, exhibited a
diameter of 171.3 nm, a polydispersity index of 0.281, and achieved
a high encapsulation efficiency exceeding 90%, along with a drug
loading capacity of 11.12%. Employing the microdialysis bag meth-
od for in vitro drug release studies, it was observed that over 70%
of the medication was released within an 8-hour timeframe. DNCs
remarkably suppressed the phosphorylation of BCR/ABL and their
subsequent molecular signals such as MAPK and AKT activation.
DNC induces the release cleaved caspase-3 and cleaved PARP in-
duced apoptosis and suppressed the cell viability of these cells. DNC
appeared to be more sensitive to imatinib resistant (T315l, Y253H,
and E279K) than wild-type BCR/ABL cells, suggesting the beneficial
effect to overcome imatinib-resistant serves issues in CML.

Conclusion : The findings indicate that Drug laoded nanocasules
(DNQ) inhibit the function of BCR/ABL and its downstream molec-
ular signaling pathways, such as AKT and MAPK.

Keywords : Chronic myeloid leukemia, Dual-drug-loaded lipid nano-
capsules , Apoptosis, Cytotoxicity
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Predictive factors of patients with
chronic phase chronic myeloid leuke-
mia treated with tyrosine kinase inhibi-
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Background : Chronic Myeloid Leukemia (CML) is a hematological
malignancy caused by an abnormality of the Philadelphia chromo-
some. Along with the development of CML treatment, the discovery
of tyrosine kinase inhibitors (TKI) paved the way for CML patient and
lead to longer survival rate. It is very important to know whether
the treatment response is successful or not as well as the predictive
factors that can improve the therapeutic response of CML patients
treated with TKI.

Method : This study is an observational cohort study conducted
for 12 months long and involving 40 CML patients treated with TK|,
both hematological and molecular therapy response were evalu-
ated in this study. We analyzed some predictive factors such as re-
lationship between early clinical and laboratory symptoms before
the treatment by TKI and treatment response and the relationship
between Eutos, Sokal and Hasford scores and treatment response.

Results : A total of 40 chronic phase CML patients, consist of 25 men
(62.5%) and 15 women (37.5%) with mean age of 37 years. Com-
plete Hematologic Response (CHR) after 3 months of TKI therapy
was achieved by 15 patients (37.5%). The number of patients who
achieved 6-months CHR increased to 19 patients (47.5%). Among
37 samples who performed quantitative examination on fusion of
the breakpoint cluster region (BCR) gene on chromosome 22 gene
in band g11 and Abelson murine leukemia (ABL1) gene on chro-
mosome 9 band g34 (BCR-ABL), 20 patients (54%) achieved major
molecular response (MMR), and the remaining 17 (45.9%) had not
yet achieved MMR. We found significant relationship between ba-
sophils and quantitative BCR-ABL levels (p<0.01). We didn't find any
relationships between these three scores (Eutos, Sokal and Hasford)
with treatment response, both hematological and molecular treat-
ment response.

Conclusion : We found that basophil percent at 3 months after treat-
ment is predictive factor and significantly associated with quantita-
tive BCR-ABL levels.

Keywords : Chronic myeloid leukemia, Predictive factors, Treatment
response
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tyrosine kinase inhibitor in chronic my-
eloid leukemia patients
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Background : BCR-ABL1 kinase domain (KD) mutations are a well-
known cause of resistance to tyrosine kinase inhibitors (TKIs) in pa-
tients with chronic myeloid leukemia (CML) and can lead to treat-
ment failure. Rapid therapeutic assessment and individualization
based on mutation status are crucial for optimal patient manage-
ment. However, current methods for mutation detection are labori-
ous, time-consuming and have limited sensitivity.

Method : Our study aims to investigate the landscape of BCR-ABL1
KD mutations in Malaysian CML patients with imatinib-resistance. A
cohort of 84 CML patients who do not respond to TKI and 18 CML
patients achieving stable optimal responses to TKI was enrolled
in this study. Sequencing of patients' cONA was performed using
Sanger sequencing (SS) and next generation sequencing (NGS).

Results : In total, 12 different BCR-ABL1 KD mutations were iden-
tified by SS in 22.6% (19/84) of patients who were resistant to TK
treatment. Interestingly, NGS analysis of the same patient group re-
vealed an additional four different BCR-ABL1T KD mutations in 27.4%
(23/84) of patients. These mutations are M244V, A344V, E355A, and
E459K with variant read frequency below 15%. All of the mutations
detected by both SS and NGS are frequently involved in acquired
resistance to TKls in CML patients. On the other hand, no mutation
was detected in 18 patients with optimal response to TKI therapy.

Conclusion : In conclusion, our study has demonstrated that resis-
tance to TKls is associated with the acquisition of additional muta-
tions in BCR-ABL1 KD after treatment with TKIs. Moreover, the use
of NGS is advised for accurately determining the mutation status of
BCR-ABL1 KD, particularly in cases where the allele frequency is low,
and for identifying mutations across multiple exons simultaneously.
Therefore, the utilization of NGS for the identification of BCR-ABL1
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KD mutations is essential for guiding treatment decisions and pre-
dicting response to therapy.

Keywords : Chronic myeloid leukemia, BCR-ABL1 kinase domain
mutation, Tki resistance, Next generation sequencing, Sanger se-
quencing
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In silico electrophysiological study re-
veals ibrutinib, an important therapeu-
tic agent for B-cell lymphoma causes
cardiac toxicity by inhibiting sodium
current
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Background : Ibrutinib is a small-molecule drug that acts as an ir-
reversible inhibitor of Bruton’s tyrosine kinase and is used as an im-
portant therapeutic agent for B-cell lymphoma. Cardiotoxicity due
to the use of lbrutinib is still under clinical investigation. The purpose
of this study is to clarify the propensity of Ibrutinib concentration to
modulate cardiac electrophysiological properties.

Method : The electrophysiological setup of the sinoatrial node (SAN)
comprises the inward rectifier ion channels, voltage-gated sodium
channel, voltage-gated potassium channel, L-type calcium channel,
calcium-dependent potassium channel, funny current channel, and
calcium diffusion mechanisms. Concentration-dependent lorutinib
(0.1 umol/L to 10 pmol/L) profile for 200 ms is induced to alter the
conductance of voltage-gated sodium ion channel (Nav1.5) and
then incorporated into the SA node electrophysiology.

Results : First, we reproduced the current-voltage curve profile of
the Nav1.5 ion channel regarding multiple doses of Ibrutinib under
the voltage clamp protocol. It showed a continuous decrease of in-
ward current because of multiple doses of Ibrutinib. At the highest
concentrations (10 umol/L), the peak of the inward current reduced
to 26% of its control value. The current-voltage curve is shifted to a
209% more positive side and the half-activation potential is increased
by 28%. Then, the altered inward current is incorporated into the
whole-cell model to investigate the AP firing patterns. For 10 umol/L
of Ibrutinib, the repolarization phase of AP was prolonged and the

frequency of the firing pattern was reduced. Figure 1 shows the AP
for both the control and Ibrutinib injections.

Conclusion : Our study suggests that Ibrutinib at a higher concen-
tration reduces the frequency rate of the spontaneous AP firing by
suppressing the Nav1.5 current. Therefore, the dosage of Ibrutinib
should be controlled to avoid cardiac toxicity. Further clinical trials
are essential to analyze its'subcellular mechanisms.

Keywords : Ibrutinib, Lymphoma, Cardiac toxicity, Electrophysiology
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fractory diffuse large B-cell lymphoma
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Background : Epcoritamab, a subcutaneous CD3xCD20 bispecif-
ic antibody, is approved in the US for adults with R/R DLBCL NOS,
including DLBCL arising from indolent lymphoma and high-grade
B-cell lymphoma after >2 lines of systemic therapy. We present re-
sults from the phase 1b/2 EPCORE NHL-5 (NCT05283720) study arm
1 evaluating epcoritamab-lenalidomide for R/R DLBCL, represent-
ing the first data of a bispecific antibody plus lenalidomide in this
population.

Method : Adults with CD20* R/R DLBCL (ECOG 0-2) received sub-
cutaneous epcoritamab (cycles 1-3: QW, cycles 4-12: Q4W) and oral
lenalidomide (days 1-21: QD) for twelve 28-day cycles. Primary G-CSF
prophylaxis was not mandatory. Patients received >1 prior systemic
therapy containing an anti-CD20 antibody. The primary endpoint
was dose-limiting toxicities (DLTs). Secondary endpoints included
investigator-assessed ORR and time-to-response (TTR). Safety end-
pointsincluded severity/incidence of adverse events (AEs), including
AEs of special interest (CRS, ICANS, and clinical tumor lysis syndrome).

Results : As of May 22, 2023, 26 patients (DLBCL, n=24 [92%); follicu-
lar lymphoma grade [G] 3b, n=2 [8%)) received epcoritamab-+lena-
lidomide. Fifteen patients (58%) received 1 prior line of anticancer
therapy; 6 (23%) received prior CAR T, 2 received HSCT. One DLT
(neutropenia) was observed; G3-4 treatment-emergent AEs (TEAEs;
>10%) are shown (Table). TEAEs led to epcoritamab discontinuation
in 1 patient (3.8%; thrombocytopenia). No G5 TEAEs were consid-
ered related to epcoritamab. CRS was predominantly low grade and
occurred mostly after first full dose (C1D15). Preliminary biomarker
analysis showed pharmacodynamic profiles consistent with the
epcoritamab MOA. One patient experienced ICANS (G3), which re-
solved after 2 days. Among response-evaluable patients (n=24), ORR
was 75% (CR: 58%; PR:17%); 3 PRs were ongoing at data cutoff (Ta-
ble). Median TTR was 1.8 months. Fifteen patients (58%) remain on
epcoritamab-+lenalidomide. Follow-up is ongoing.

Conclusion : Epcoritamab-+lenalidomide showed promising antitu-
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mor activity in patients with R/R DLBCL with a manageable safety
profile and no new safety signals.

Keywords : Epcoritamab, Lenalidomide, R/R DLBCL

Tabde. Antitumaor activity and safety of epcoritamab in patients with RIR DLBCL

Response-avaluabls patients
RS ponse (M=24)
Median duralion of epcontamab 33
CEPOSUE, MO (range) (0-7.5)
Median duralion of lenalidomide 40
EXpOsUre, Mo (range) (0.4-8.2)
Cwverall response rate, n {%; %5% Cl) 18750
95% CI: 533,902

Complele response 14(58.3)

[ Partial resporse | 4{16.7)

| Stable dsease l 143

| Progressive disease | 3125)

[ Mot evaliabie | 2(83)
Median time o complate response, ma 1.9(1.6-36)
(range)

Median time-lo-résponse, mo (range) 1.8(1.0-28)
Al patients
Salety (N=2¢)
Grade 23 TEAES (210%)
[ Meutropenia | 15 (58]
[ Anemia | 4015)
Theombocylopenia 4(15)
| Febrile neutiopenia | a2

Dala cusoll date: May 22, 2023, Response assessments were based on Lugano 2014
response crilera by invesligalor assessmenl

DLBCL, dilluse ke B-cell lymphoma: /R, relapsedielraciony; TEAE, bealment-
emergent adverse event
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tory non-hodgkin lymphoma treated
with imatinib-combined chemothera-
py: A pilot study
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Background : Platelet-derived growth factor receptor (PDGFR) is
considered one of the main targets for the treatment of relapsed/
refractory non-Hodgkin lymphoma (NHL). We investigated PDGFR
expression and response to imatinib-ESHAP treatment to determine
whether PDGFR expression could be a major target of imatinib in
relapsed/refractory NHL. Additionally, we evaluated PDGFR signaling
and the effect of imatinib in lymphoma cell line.

Method : We evaluated PDGFRa, [3, and c-kit expression in tumor
tissues of relapsed/refractory NHL. In addition to ESHAR, imatinib was
administered at a dose of 200 mg or 400 mg per day for 21 days, and
the best response was confirmed. In addition, we confirmed PDGFR
signaling in Pfeiffer cells expressing PDGFRa and confirmed the cy-
totoxic response to imatinib administration.

Results : From February 2017 to February 2021, 6 patients were re-
cruited and received a total 27 cycles of imatinib and ESHAP. In 4
patients (66.7%), PDGFRB expression of more than 10% was con-
firmed. There was no expression of PDGFRa and c-kit. In patients
with PDGFR-B expression of less than 10%, partial response and sta-
ble disease were observed in one patient each. Among the patients
whose PDGFR-B expression was more than 10%, complete response
and partial response were observed in 2 and 1 patients, respective-
ly, and 1 patient died before evaluation. In Pfeiffer cells, p-PDGFRa,
p-AKT, and p-ERK were significantly increased by PDGF-AB treat-
ment. When Pfeiffer cells were treated with imatinib, p-PDGFRa and
p-AKT were decreased, but p-ERK was increased and maintained for
16 hours. Administration of PD98059, a MEK inhibitor, with imatinib
inhibited p-ERK and increased cytotoxicity. A synergistic cytotoxic
effect was confirmed when imatinib, PD98059 and rituximab were
administered together.

Conclusion : In patients with relapsed/refractory NHL with PDGFR
expression, imatinib may be considered, and combination treat-
ment with MEK inhibitors or rituximab can be expected.

Keywords : Platelet-derived growth factor receptor, Non-Hodgkin
lymphoma, Imatinib mesylate, MEK inhibitor, Rituximab
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Matching-adjusted indirect treatment
comparison of axicabtagene ciloleucel
and historical treatments in high-risk
large B-cell lymphoma using Samsung
Medical Center lymphoma registry
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Background : Axicabtagene ciloleucel (Axi-cel), a novel CAR T-cell
therapy, demonstrated efficacy in the ZUMA-12 trial for high-risk
large B-cell lymphoma (LBCL) patients. However, being a single-arm
trial, ZUMA-12 has inherent limitations in delivering pertinent impli-



cations for medical practitioners. We aimed to assess the effective-
ness of Axi-cel through comparison of an external control group and
a single-arm clinical trial.

Method : We performed a retrospective study using the data
of Samsung Lymphoma Cohort Study Il (NCT03117036, Samsung
Medical Center-Lymphoma Cohort Study (SMC-LCS Ill) between
March 2017 to June 2023 and ZUMA-12 published data between
February 2019 to October 2020. By using SMC-LCS IIl as an external
comparator, we conducted matching-adjusted indirect treatment
comparison (MAIC). We measured overall survival (OS) and progress
free survival (PFS) associated with Axi-cel by comparing published
summary data from ZUMA-12 trial and individual patient data from
SMC-LCS I,

Results : Patients of the external comparator were selected from
the SMC-LCS Il according to the inclusion criteria of ZUMA-12: 1)
high-grade B-cell lymphoma with MYC and BCL2 and/or BCL6 trans-
locations, or diffuse large B-cell lymphoma (DLBCL) not otherwise
specified with an IPI score of >3 at initial diagnosis; 2) patients had
any PET-positive lesions (Deauville score of 4 or 5) after two cycles of
chemoimmunotherapy consisting of an anti-CD20 antibody, and an
anthracycline-containing regimen. Based on the inclusion criteria, 45
patients with high-risk LBCL were identified from SMC-LCS lll (medi-
an age 61) and 40 were identified from summary data of ZUMA-12
trial (median age 64). After weighting, use of Axi-cel was associated
with a decreased risk of death with HR of 0.34 (95% Cl 0.14-0.84); dis-
ease progression with HR of 0.25 (95% C1 0.13-0.50).

Conclusion : In this retrospective external comparator study, Axi-cel
therapy reduced the risk of death and disease progression com-
pared with the conventional first-line chemotherapy among pa-
tients with high-risk LBCL.

Keywords : Matching-adjusted indirect treatment comparison, Axi-
cel, External comparator study, High-risk large B-cell lymphoma,
Registry
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The role of small bowel video capsule
endoscopy in determining the treat-
ment strategy for duodenal follicular
lymphoma
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Background : Duodenal follicular lymphoma (DFL) is a rare type of
non-Hodgkin lymphoma that arises in the duodenum. Because of its
indolent nature and generally favorable prognosis when compared
with other lymphomas, DFL treatment options range from watch
and wait to radiotherapy or systemic chemotherapy.

Method : This single-center study involved the retrospective analysis
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of clinical and imaging data from 40 patients diagnosed with DFL at
Seoul St. Mary's Hospital between 2015 and 2022.

Results : Imaging workup and bone marrow biopsies revealed that
22 patients presented with DFL only in the gastrointestinal tract
(stage I), one in local lymph nodes (stage ), three in distant lymph
nodes (stage I1.), one in the pancreas (stage LE cread and 13 in ex-
tranodal regions (stage V). Of the 23 patients with localized (stag-
es land Il.) DFL, 15 underwent video capsule endoscopy (VCE) for
comprehensive small bowel evaluation, which revealed that in 10
patients (66.7%), the lesions extended beyond the duodenum. Of
the 10 patients, one elected the watch and wait strategy, where-
as nine underwent systemic chemotherapy. Of the eight patients
who did not undergo VCE, seven underwent radiotherapy, and one
observation. Overall, nine of 23 patients (39.1%) received systemic
treatment based on positive VCE results. Of the 17 advanced-stage
patients (stages Il, and IV), only one accepted radiotherapy, where-
as 16 underwent systemic chemotherapy. The enrolled DFL pa-
tients' treatment algorithms for either localized or advanced stages
are presented in Figure 1. During follow-up (median: 484 months,
range: 124-96.2 months), only two relapse events occurred in the
advanced stage, and there were no lymphoma-associated deaths.

Conclusion : Our findings indicate that DFL tends to be indolent,
with favorable outcomes. When diagnosing DFL, it is recommended
to proactively conduct VCE to determine small bowel involvement,
which may influence treatment decisions.

Keywords : Duodenal follicular lymphoma, Video capsule endosco-
py, Chemotherapy
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Background : The subcutaneous CD3xCD20 bispecific antibody
epcoritamab is approved for the treatment of adults with differ-
ent types of relapsed/refractory (R/R) large B-cell lymphoma after
>2 lines of systemic treatment in various geographies, including
the US, Europe, and Japan. In the phase 1/2 trial EPCORE™ NHL-1
(NCT03625037) dose-expansion cohort, CRS occurred in 49.7% of
patients and was primarily low grade (G; 31.8% G1, 15.3% G2, 2.5%
G3). Here we report a cycle (C) 1 optimization strategy designed to
mitigate CRS.

Method : Adults with R/R CD20* DLBCL and >2 prior treatment lines
received epcoritamab (0.16/0.8-mg step-up and 48-mg full doses) in
28-d cycles until progressive disease or unacceptable toxicity (QW,
C1-3; Q2W, C4-9; Q4W, C>10). For CRS mitigation, patients received
dexamethasone 15 mg, diphenhydramine, and acetaminophen
prior to each dose and dexamethasone prophylaxis (D2-4, D9-11,
D16-18, D23-25) in C1. Adequate hydration and holding antihyper-
tensives 24 h before treatment were also recommended. Proactive
hospitalization was not required. The primary endpoint was CRS rate
(@ny grade and G>2).

Results : As of April 21, 2023, 24 patients were treated in this C1 opti-
mization cohort (median age, 65 y; primary refractory, 75%; median
follow-up, 1.3 mo). The most common treatment-emergent AEs (TE-
AEs) were infections (38%; COVID-19, 8%), fatigue (21%), CRS (17%),
and headache (17%). All CRS events were G1 and resolved (medi-
an time to resolution, 3.5 d); most occurred after the first full dose
(C1D15), and none led to epcoritamab discontinuation. One patient
received tocilizumab. No patients experienced ICANS, clinical tumor
lysis syndrome, or fatal TEAEs. Median circulating IL-6 level at C1D16
was lower in the C1 optimization cohort (6.92 pg/mL) vs expansion
(21.24 pg/mL). T-cell activation was not compromised.

Conclusion : Rate and severity of CRS were reduced in an optimi-
zation cohort in which dexamethasone prophylaxis and hydration
were recommended.

Keywords : Clinical trials, Non-Hodgkin lymphoma, B-cell lympho-
ma, Aggressive lymphoma, Bispecific antibody therapy
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Physician-reported treatment patterns
and outcomes in marginal zone lym-
phoma in South Korea
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Background : Due to the rarity of marginal zone B-cell lympho-
ma (MZL), its management remains largely understudied. Only 1
chemoimmunotherapy—cyclophosphamide, vincristine, and pred-
nisone plus rituximab (R-CVP)—is reimbursed in the first-line setting
in South Korea. This study assessed physician-reported treatment
patterns and outcomes in patients with advanced-stage MZL.

Method : Twelve South Korea—based hematologists were surveyed
in 2023. They had at least 5 years of experience managing at least
10 patients with MZL per year and spent at least 4 days per week
directly involved in patient care. Based on their clinical practice and
experience, physicians responded to questions on the proportion of
patients prescribed first-, second-, and third-line treatments and the
most prescribed treatments for nodal MZL (NMZL), extranodal MZL
(EMZL), and splenic MZL (SMZL). Medians were reported.

Results : Among patients with advanced-stage MZL, 90% received
first-line systemic treatment, most commonly R-CVP (NMZL, 70%;
EMZL, 80%; SMZL, 75%). Approximately 25% of patients with ad-
vanced-stage MZL who received first-line systemic treatment had
relapse or recurrence; of these patients, at least 75% received sec-
ond-line treatment. Choice of second-line and third-line treatments
was more varied. The most prescribed second-line systemic treat-
ments were bendamustine with rituximab (EMZL, 25%; NMZL, 12%);
ifosfamide, carboplatin, and etoposide (NMZL, 25%; SMZL, 20%);
and dexamethasone, cytarabine, and cisplatin (DHAP) (SMZL, 20%).
DHAP was the most common regimen for SMZL. Approximately
30% of patients who received second-line treatment received third-
line treatment, with the most frequently reported treatment being
DHAP (NMZL, 20%; EMZL, 25%; SMZL, 10%).

Conclusion : This survey provided valuable insights about treatment
patterns and outcomes in patients with advanced MZL. While the
choice of first-line treatment was relatively consistent, more guid-
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ance is needed on the selection of subsequent treatments.

Keywords : Marginal zone lymphoma, Treatment patterns, Ad-
vanced-stage
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Background : We analyzed the long-term impact of rituximab (R)
based chemoimmunotherapy (CIT) in patients with DLBCL.

Method : From 2005 to 2018, de novo DLBCL patients who were
completed at least 3 cycles of R-CIT as an induction therapy were
extracted from National Health Insurance Database of South Ko-
rea. Time to next treatment was used as a surrogate marker of re-
lapse-free survival (RFS).

Results : From 2005 to 2021, total 20,038 patients were diagnosed
as de novo DLBCL. Among the newly diagnosed de novo DLBCL,
13,577 (67.8%) patients were completed R-CIT. The mean age of
these patients at diagnosis was 58 years (SD 14.84), with patients
between 50 and 79 years of age accounting for 68.9% of all patients.
The median follow-up duration for the eligible patients was 124
years. A total of 2724 (20.1%) patients relapsed during this time and
5-year RFS was 80.65% (Figure A). Patients relapsing after 5 years ac-
counted for 4.7% of all relapses. The 5-year survival rate was 69.75%
and the median survival was 14.85 years (Figure B). The survival af-
ter relapse increased significantly with the later time of recurrence
(Figure C). Among the patients who died during follow-up, more
patients died from causes other than relapse (n=3143) than from re-
currence (n=1896). The cumulative mortality rate of patients tended

to increase with age at diagnosis (Figure D). Patients older than 70
had a higher cumulative mortality rate than patients younger than
70 who relapsed, even though they did not relapse (Figure E).

Conclusion : R-CIT seems to have contributed to prolonged survival
and RFS. However, there are still unmet need to overcome the poor
prognosis associated with early relapse. Given that DLBCL patients
are often elderly at diagnosis, we have to develop supportive mea-
sures to reduce the non-relapse related mortality as well as safe sal-
vage therapies to improve survival after relapse.

Keywords : DLBCL, Rituximab, Relapse, Survival
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Outcomes in refractory diffuse large
B-cell lymphoma: Results from sub-
group analysis of two prospective Ko-
rean cohort studies
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Background : The superiority of second-line chimeric antigen recep-
tor T-cell therapy over standard of care (SoC) followed by autologous
stem cell transplantation (ASCT) for relapsed or refractory diffuse
large B-cell lymphoma (RR-DLBCL) have been demonstrated in
several large-scaled phase III studies. To further define outcomes of
RR-DLBCL patients who had been treated with SoC, we have carried
out subgroup analysis of two prospective Korean cohort studies.

Method : The primary data consist of patients from two prospec-
tive cohort studies that include over 1,500 DLBCL patients treated
with R-CHOP (#NCT01202448 and #NCT02474550). RR-DLBCL was
defined as 1) no response from R-CHOP; 2) relapse within 12 months
after the completion of R-CHOP; 3) received systemic treatment for
RR-DLBCL except radiation or intrathecal therapy. The primary end-
point of the study was event-free survival (EFS) defined as the time
from beginning of the second-line treatment to the earliest date of
disease progression, new treatment, or death from any cause.
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Results : A total of 159 patients met the criteria for RR-DLBCL af-
ter a median time to progression of 59 months (95%Cl 5.5-6.3).
The median age was 62 (range, 21-86), and 106 (684%) patients
were male. SoC regimens included platinum-based combinations
(n=120, 77.4%), high-dose MTX combinations (n=13, 84%), ifosfa-
mide/etoposide combinations (n=11, 7.1%), and bendamustine-rit-
uximab (n=6, 3.9%). The overall response rate was 35.5% (55/155),
and the CRrate was 18.1% (28/155). The estimated median EFS was
4.2 months (95%Cl 3.0-54). The median OS was 8.3 months (95%Cl
6.7-9.9). Among 93 patients who were 65 years-old or younger, 30
patients (32.3%) could proceed to ASCT, and their median EFS was
7.1 months (95%(Cl, 4.3-9.9) and the median OS was not reached.

Conclusion : In line with previous studies, the outcomes of cur-
rent analysis showed devastating outcomes of RR-DLBCL patients
when they were treated with SoC. Therefore, these patients should
promptly be approached to novel therapies.

Keywords : Diffuse large B-cell ymphoma, Refractory, Relapse, Stan-
dard of care
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Trial in progress: A global phase 2 bas-
ket trial of nanatinostat in combination
with valganciclovir in patients with
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Background : Epstein-Barr virus-positive (EBV+) lymphomas are a
heterogeneous group of malignancies that harbor latent EBV within
the lymphoma cells, and the outcomes in EBV+ lymphoma patients
are typically inferior compared to EBV- lymphomas of the same sub-
type. As there are no approved targeted treatments specific for EBV+
lymphomas and the poor prognosis of relapsed/refractory (R/R) dis-
ease, treatment of R/R EBV+ lymphoma is an unmet medical need.
The all-oral combination of nanatinostat (Nstat), a potent Class-|
HDACi, and valganciclovir (VGCV), a pro-drug of ganciclovir (GCV), is
anovel mechanism to kill EBV+ tumor cells through inducing the ex-
pression of the lytic BGLF4 protein kinase to activate the nucleoside
analog GCV, resulting in termination of DNA replication and apop-
tosis. The combination of Nstat+VGCV was generally well-tolerated
and showed promising preliminary activity in a Phase 1b/2 study of
patients with R/R EBV+ lymphoma (NCT03397706), with an ORR/CR
of 40%/19% in efficacy-evaluable patients. Patients with T/NK-NHL
had an ORR/CR of 60%/27%; in EBV+ DLBCLNOS, the ORR/CR was
67%/33%. In addition, the degree of EBER-ISH positivity(6) was not
related to the clinical response, with the majority of patients having
a baseline EBER-ISH below 50% (Haverkos 2021).

Method : NAVAL-1 is an international, open-label, multicenter, sin-
gle-arm, basket design trial(Simon, 1989). 3 subtypes of R/R EBV+



lymphomas are represented: EBV+ DLBCL, NOS, PTCL(including PT-
CL-NOS, AITL) and PTLD. Eligible patients have R/R EBV+ lymphoma
after >2 prior systemic therapies(>1 prior systemic therapy for PTCL),
with no curative therapy available, measurable disease according to
Lugano 2007, and adequate hematopoietic, hepatic and renal func-
tion. Patients will receive Nstat 20 mg daily, 4 days weekly with VGCV
900 mg daily, 7 days weekly to evaluate overall response rate, overall
and progression-free survival, time to progression, safety, and phar-
macokinetics.

Results : Enrollment began in May 2021 with more than 75 study
sites worldwide. NCT No.: NCT05011058.

Keywords : EBV lymphoma, EBV positive T cell lymphoma, Periph-
eral T cell ymphoma (PTCL), Diffuse arge B-cell lymphoma (DLBCL),
Post-transplant lymphoproliferative disorders (PTLD)
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Time to next treatment in patients with
pre-treated cutaneous T-cell lympho-
ma receiving mogamulizumab or vori-
nostat: a MAVORIC post-hoc analysis

Youn Hee Kim', Pablo Ortiz-Romero?, Barbara Pro’, Lubomir
Sokol’, Julia Scarisbrick’, Amy Musiek®, Maarten Vermeer’, Rein-
hard Dummer®, Ahmad Halwani’, Maria Fierro"®, Junji Moriya'', Ki
Hyon Kim'”, Jungah Hwang", Martine Bagot

Department of Dermatology, Stanford University School of Medi-
cine, Stanford, United States
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Department of Oncology, Northwestern University, Evanston,
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Department of Hematology/Oncology, H. Lee Moffitt Cancer
Center, Tampa, United States

Lymphoma Service, University Hospitals Birmingham, Birming-
ham, United Kingdom

Department of Dermatology, Washington University, St Louis,
United States

Department of Dermatology, Leiden University Medical Center,
Leiden, Netherlands

Department of Dermatology, Universitatsspital Zurich, Zurich,
Switzerland

Department of Hematology, University of Utah, Salt Lake City,
United States

"% Scienze Mediche, Universita di Torino, Torino, Italy

" Biostatistics, Kyowa Kirin Pharmaceutical Development, Inc, Princ-
eton, United States

" Medical Affairs, Kyowa Kirin Asia Pacific Pte Ltd, Singapore, Singa-
pore

¥ Medical Affairs, Kyowa Kirin Korea, Seoul, Republic of Korea

" Servicede Dermatologie, Hopital Saint Louis, APHP, Inserm U976,
Universite Paris7, Paris, France

Background : CTCL is a rare group of NHL of T-cell origin, character-
ized by relapsing/remitting behavior and progressive resistance to
treatments, with a median time to next treatment (TTNT) in mycosis
fungoides (MF) and Sézary syndrome (SS) of 5.4 months (mo) (Hughes
CF, et al. Blood, 2015). In the phase 3 MAVORIC study, mogamulizum-
ab (MOGA) was superior to vorinostat (VORI) in progression-free sur-
vival (median 7.7 vs 3.1 mo, P<0.0001) and confirmed overall response
rates (28% vs 4.8%, P<0.0001) in previously treated patients with MF/
SS (Kim YH, et al. Lancet Oncol 2018). This post-hoc analysis examines
TTNT to further explore the patient clinical experience.
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Method : Previously treated patients with MF/SS (n=372) were ran-
domized 1:1 to receive MOGA (1.0 mg/kg, administered once week-
ly for the first 28-day cycle, then on Days 1 and 15 of subsequent
cycles) or oral VORI (400 mg daily). Patients on VORI were permitted
to crossover to MOGA upon approval (eg disease progression or in-
tolerable toxicity). TTNT was defined as time to any significant ther-
apy. The length of TTNT was assessed overall and by disease stage
grouping (IB/Iland IIl/IV) and disease type (MF and SS).

Results : Median TTNT for the full ITT population was longer with
MOGA at 11 mo (95% Cl, 8.8-12.6) compared to VORI at 3.5 mo and
consistently longer for MOGA vs VORI across disease stage grouping
or by disease type (Table). In subjects who crossed over to MOGA,
median TTNT was 10 months (95%Cl, 80-12.6).

Conclusion : TTNT in MF/SS represents a measure of clinical bene-
fit and disease control in patients who may have progressed based
on strict protocol definitions of progression. This post hoc analysis
shows prolonged TTNT across disease stages and types, and sup-
ports a clinical benefit for MF and SS patients who receive MOGA.

Keywords : Cutaneous T-cell lymphoma (CTCL), Mycosis fungoides
(MF), Sezary syndrome
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Characterization and outcomes in pa-
tients with mogamulizumab-associat-
ed skin reactions in the Mavoric trial
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" Department of Dermatology, Stanford University School of Medi-
cine, Stanford, United States

Background : In the MAVORIC trial of mogamulizumab (Moga) vs
vorinostat (Vori) in patients (pts) with relapsed/refractory mycosis
fungoides (MF) or Sézary syndrome (SS) (NCT01728805), moga-as-
sociated rash (MAR) was the second most common TEAE in the
Moga treatment arm. This analysis describes drug rash (DR) charac-
teristics in pts receiving Moga.

Method : 372 pts randomized 1:1 to receive intravenous Moga (1.0
mg/kg once weekly for Cycle 1 (28 days); days 1 and 15 of subse-
quent cycles) or oral Vori (400 mg daily). Pts with Grade 1 DR con-
tinued Moga, with topical steroids as needed. Pts with Grade >2 DR
temporarily stopped Moga and used topical steroids. Systemic ste-
roids were prohibited. Treatment resumed if DR resolved to Grade



<1 within 2 weeks. This analysis included 44 Moga pts with DR. Cen-
tral review assessed DR as granulomatous, histiocytic spongiotic,
lichenoid, eosinophilic, psoriasiform, or a combination.

Results : MAR displayed heterogeneous histopathology with no pre-
dominant feature. More pts with SS (56.8, 25/44) experienced DR vs
MF pts (43.2%, 19/44). Median (Q1,Q3) Moga exposure was 344 days
(162, 652) in SS DR pts and 185 days (85, 463) in MF DR pts. Propor-
tion of SS responders with DR was significantly higher than those
without DR (P=0.02; Figure); proportion of MF responders with DR
did not differ from those without DR (P=0.21). Median (Q1, Q3) time
to onset of DR was 106 days (36, 254). Initial DR occurred after re-
sponse to Moga in 70% (14/20) of pts who experienced both. 35 pts
(80%) resumed Moga treatment upon DR resolution, with median
(Q1, Q3) duration of exposure to Moga after DR of 183 days (58, 332).

Conclusion : MAR was heterogenous in pts with SS and MF. Most
(80%) pts continued Moga for >6 months following resolution of DR
suggesting that appropriate evaluation, identification, and manage-
ment prevents premature discontinuation.

Keywords : Cutaneous T-cell lymphoma (CTCL), Mavoric, Mogamuli-
zumab, Mycosis fungoides, Sezary syndrome
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Prognostic prediction of total metabol-
ic tumor volume in lymphoma patients

Rabia Seyma Oz", Ibrahim Celalettin Haznedaroglu’, Umit Yavuz
Malkan®

" Internal Medicine, Hacettepe University Faculty of Medicine, An-
kara, Turkiye

* Hematology, Hacettepe University Faculty of Medicine, Ankara,
Turkiye

Background : Total metabolic tumor volume (TMTV) is a novel pa-
rameter derived from PET-CT data (1). TMTV has been demonstrated
to outperform basic quantitative PET-CT measurements in predict-
ing progression-free survival (PFS) and overall survival (OS) in various
subtypes of lymphoma (2). In this retrospective study, we aimed to
determine prognostic factors affecting the survival of Hodgkin (HL)
and non-Hodgkin lymphoma (NHL) patients.

Method : A total of 87 patients diagnosed with HL (n:30) and NHL
(n:57) between 2010 and 2021 were included in this study. The
TMTV was calculated by summing the product of the two largest
diameters of the uptake areas and SUVmax values, for each PET-CT
scan. Patients' baseline, interim and end-of-treatment TMTV. base-
line TMTV differences with interim (\B) and end-of-treatment (Eot\B)
TMTV, volume changes based on the percentage of TMTV between
the baseline and interim (ATMTVi) and between baseline and end-
of-treatment (ATMTVeot) values were calculated.

Results : Optimal baseline TMTV cut off was 374538 mm?xSUV-
max in NHL patients. NHL and HL patients with low baseline TMTV
showed longer OS (p=0,054; p=0.65, respectively) (Figure 1). No cor-
relation was found between baseline TMTV and PFS in HL and NHL
patients (p=0,28; p=0,53, respectively). \B correlated with PFS in HL
patients (p=0,04). Eot\B correlated with OS in HL patients (p=0,01)
and correlated with PFS in NHL patients (p=0,02) (Figure 2). InHL and
NHL patients, PFS was found to be shorter in patients with ATMTVe-
ot below the cut off value (p<0,001).

Conclusion : Baseline TMTV was statistically significant at the bor-
derline of significance for predicting OS in NHL patients. Essentially,
Eot\B was found to be effective in predicting OS for HL patients and
PFS for NHL patients. Although interim PET-CT provides guidance in
determining treatment options, our study did not demonstrate its
impact on PFS or OS. Combining developing artificial intelligence
methods and TMTV may reveal this effect.

Keywords : Total metabolic tumor volume, Hodgkin lymphoma,
Non-Hodgkin lymphoma, Progression-free survival, Overall survival
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Treatment outcomes of aggressive B
cell ymphoma: A single center review
in Malaysia

Alvin Jung Mau Chai'", Tze Shin Leong', Grace Wan Chieng Lee',
Lee Ping Chew'

! Hematology Unit, Department of Medicine, Sarawak General
Hospital, Kuching, Malaysia

Background : Aggressive B cell lymphoma accounts for majority of
non-Hodgkin lymphoma encountered in Malaysia and worldwide.
The treatment response varies among treatment centers.

Method : This retrospective study was performed to assess the treat-
ment outcomes for patients diagnosed with aggressive B cell lympho-
ma at the Sarawak General Hospital, Malaysia between January 2020
and October 2021. Major inclusion criterion was adult patients (> 18
years old) with the diagnosis of Burkitt lymphoma (BL), high grade B
cell lymphoma (HGBCL), primary mediastinal B cell lymphoma (PMB-
CL) or diffuse large B cell ymphoma (DLBCL) who received intensive
chemotherapy within the study period. Patients who refused chemo-

therapy or elected for palliation were excluded. Primary end points
were progression-free survival (PFS) and overall survival (OS).

Results : There were 83 patients in the study. Majority of the study
cohort was male patients (57.8%), with mean age of 56.3 years. DLB-
CL was the most frequent lymphoma recorded (84.3%). Majority of
them presented in advanced stage of disease (68.7%). The median
time of diagnosis to treatment duration was 13 days. All patients re-
ceived R-CHOP or R-CHOP-like immunochemotherapy as front line
treatment. The 2-year PFS and OS were 60.2% and 65.1%, respec-
tively. Performance status, pre-treatment hemoglobin level (< 12 g/
dL) and international prognostic index (IP1) score were the significant
prognostic factors for both PFS and OS in the multivariate analysis.

Conclusion : In addition to the IPI score, our study showed that
pre-treatment hemoglobin level can be used as additional prognos-
tic marker for patients with aggressive B cell lymphoma

Keywords : Aggressive B cell lymphoma, Treatment, Prognosis
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Prognostic role of 18F-FDG PET/CT in
diagnosis and response evaluation of
primary central nervous system lym-
phoma
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Radiology, Asan Medical Center, University of Ulsan College of
Medicine , Seoul, Republic of Korea
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Pathology, Asan Medical Center, University of Ulsan College of
Medicine , Seoul, Republic of Korea
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Radiation Oncology, Asan Medical Center, University of Ulsan Col-
lege of Medicine , Seoul, Republic of Korea
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Neurological Surgery, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, Republic of Korea

Background : 18F-fluorodeoxyglucose positron emission tomogra-
phy/computed tomography (18F-FDG-PET/CT) has become a stan-
dard tool for assessing treatment response in non-Hodgkin lympho-
ma. However, its prognostic utility in primary central nervous system
lymphoma (PCNSL) remains controversial.

Method : We conducted a retrospective analysis of 268 consecutive
patients diagnosed with diffuse large B-cell lymphoma (DLBCL) of
the CNS between January 2006 and August 2020. Among them, 105
patients underwent baseline 18F-FDG-PET/CT, 97 had interim scans,
and 110 had post-treatment scans. Quantitative analysis of baseline
PET/CT images included measurement of maximal standardized
uptake value (SUVmax), metabolic tumor volume (MTV), and total
lesion glycolysis (TLG).

Results : The median age of patients was 61 years (range: 19-84
years). Treatment regimens included high-dose methotrexate alone
(HD-MTX, n=58) or methotrexate, procarbazine, and vincristine with
or without rituximab (MPV + R, n=47), followed by autologous stem
cell transplantation (ASCT, n=48) or non-myeloablative high-dose
chemotherapy (n=57). With a median follow-up duration of 37.7
months, the median progression-free survival (PFS) and overall sur-
vival (OS) were 27.5 and 34.0 months, respectively. Baseline 18F-FDG-
PET/CT revealed visually detectable tumor uptake in all patients. The
average SUVmax at baseline was 153 + 5.7 (median 15.1), while the
mean MTV and TLG were 126 + 139 and 1350 + 152.7, respectively.
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Patients with a baseline MTV of >17.0 had significantly shorter PFS
(20.0 months vs. 74.0 months, p=0.003). Although post-treatment
MRI did not show statistically significant differences in PFS (p=0.130)
or OS (p=0.540), post-treatment PET (positive vs. negative) was sig-
nificantly associated with PFS (median: 9 months vs. 46 months,
p=0.001) and OS (median: 21 months vs. 62 months, p=0.002).

Conclusion : In patients with PCNSL, baseline MTV and post-treat-
ment PET are significant prognostic markers, offering valuable in-
sights into disease progression and survival outcomes. These find-
ings underscore the potential clinical utility of 18F-FDG-PET/CT in
risk stratification and treatment response for PCNSL.

Keywords : PET, PCNSL, Prognosis

PP05-16

Association of interleukin-2 330 T/G
gene polymorphism with the risk of
Non-Hodgkin lymphoma: A meta-anal-
ysis

Batara Bisuk"", William Djauhari’, Shania Sondang Ni Bulan’

" Internal Medicine, Weda General Hospital, Weda, Indonesia

? Internal Medicine, Eka Hospital BSD, BSD, Indonesia
* Internal Medicine, Sipirok General Hospital, Sipirok, Indonesia

Background : Non-Hodgkin Lymphoma (NHL) risk factors are still
in extensive investigation, it is the most frequent hematologic ma-
lignancy worldwide and has increased in incidence for the past 10
years. Interleukin-2 (IL-2) signals and regulates the activities of the im-
mune system, particularly the T-cells and natural killer cells. Growing
body of research suggests a role for IL-2 gene polymorphism in ma-
lignant transformation. Extensive research had been conducted to
discover the relationship between IL-2 330T/G gene polymorphism
and NHL risk, but the results remained contradictory. Therefore, this
study was carried out to investigate the connection between NHL
susceptibility and Interleukin-2 330T/G Gene Polymorphism.

Method : This Meta-analysis was following the PRISMA guidelines.
The literature was taken from Pubmed and Google Scholar, with No-
vember 2020 as the latest edition that was computed, and it is limit-
ed to English only. A total of 3 studies were included in this review. A
Review Manager 5.4 was utilized to analyze the data.
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Results : 3 studies were incorporated. From the analysis, IL-2 330T/G
gene polymorphism was associated with an increase of NHL (G vs T,
OR 95%Cl =151 [1.29-1.78] p< 0.00001; GG vs TT + TG, OR 95%Cl =
1.77[1.29-2.45] p=0.0005) and a decrease of NHL (T vs G, OR 95%Cl =
0.66 [0.56-0.78] p<000071; TT vs TG + GG, OR 95%C| =0.57 [045-0.72]
p<0.00001)

Conclusion : There was a correlation between IL-2 330T/G gene
polymorphism and NHL

Keywords : Non-Hodgkin lymphoma, Gene polymorphisms inter-
leukin-2
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Nodal marginal zone lymphoma ac-
companied by in situ follicular neopla-
sia with t(14;18)(g32,921)

Thien Dang

Histopathology, Blood Transfusion and hematology hospital, Ho Chi
Minh, Vietnam

Background : Nodal marginal zone lymphoma (NMZL) is a prima-
ry nodal lymphoma of small, mature B cells derived from marginal
zone B cells, without involvement of extranodal sites or the spleen.
This entity comprises around 1.5 - 1.8% of all ymphoid neoplasms.[1]
In situ follicular neoplasia (ISFN) is a monoclonal proliferation of BCL2
positive B cells confined to follicle centers which are also positive for
1(14;18)(@32,921). [2]. We have a case report of a 64-year-old male
patient with NMZL accompanied by ISFN with t(14;18)(q32,21) at
Blood transfusion and Hematology hospital (BTH).

Method : Case report

Results : This patient’s lymph node architecture is completely ef-
faced by a small lymphoid proliferation with a diffuse growth pat-
tern. The neoplastic cells have minimally cleaved/indented nuclei
along with scant to moderate amount of cytoplasm; cells contain-
ing more abundant or pale-staining cytoplasm. These cells express
(D20 and BCL2 and no expression of CD5, CD10, BCL6, CD23 and
Cyclin D1. There are some residual secondary follicles with a few
follicle centers that are strongly positive for CD10 and BCL2 with
low proliferation index (Ki67 around 10%). This patient did not have
splenomegaly or any other lesions of other sites ISFN is a monoclo-
nal proliferation of BCL2 positive B cells confined to follicle centers
which are also positive for t(14;18)(q32,021). It is detected in 2 - 3%
of randomly selected reactive lymph node biopsies. It can be seen
in lymph nodes with other lymphoid neoplasms such as Follicular
lymphoma (FL), Mantle cell lymphoma, marginal zone lymphoma
and Diffuse large B-cell lymphoma.

Conclusion : Therefore, we should always be careful to combine all
the datas to avoid misdiagnoses and to establish a good diagnois as
we can so that we will have an appropriate treatment protocols for
our patient.

Keywords : Nodal marginal zone lymphoma, In situ follicular neopla-
sia, t(14;18)(q32,021)
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Clinicopathological and genetic land-
scape of plasmablastic lymphoma in
Taiwan

Shih-Sung Chuang", Bo-Jung Chen’, Tsung-Han Hsieh’
" Pathology, Chi-Mei Medical Center, Tainan, Taiwan
* Pathology, Taipei Medical University, Taipei, Taiwan

Background : Plasmablastic lymphoma (PBL) is an aggressive large
B-cell lymphoma with a terminal B-cell differentiation phenotype
and is frequently associated with immunodeficiency. We aimed to
investigate the clinicopathological and immunophenotypic fea-
tures, genetic alterations, and mutational landscape of PBL in Taiwan
Method : We investigated 26 cases from Taiwan. Seven (28%) pa-
tients were HIV-positive and 21 (81%) presently extranodally.

Results : There were two morphological groups: one with pure-
ly monomorphic large cells (85%) and the other comprising large
cells admixed with plasmacytic cells (15%). Phenotypically, the tu-
mors expressed MYC (8/10; 80%), CD138 (20/26; 77%), and MUM1
(20/20; 100%), but not CD20 (n=26; 0%). Fourteen (54%) cases were
positive for EBV by in situ hybridization; and the EBV-positive cases
were more frequently HIV infected (p=0.036), with extranodal pre-
sentation (p=0.012) and CD79a expression (p=0.012), but less fre-
quent light chain restriction (p=0.029). Using fluorescence in situ
hybridization, we identified 13q14 deletion, MYC rearrangement,
and CCND1 rearrangement in 74%, 30%, and 5% cases, respectively,
without any cases having rearranged BCL6 or IGH:FGFR3 fusion. In
the 15 cases with adequate tissue for whole exome sequencing, the
most frequent recurrent mutations were STAT3 (40%), NRAS (27%),
and KRAS (20%).

Conclusion : Most PBL cases in Taiwan were HIV-unrelated. Around
half of the cases were positive for EBV, with distinct clinicopathologi-
calfeatures. Deletion of chromosome 13q14 was frequent. Our cases
showed recurrent mutations involving JAK-STAT, RAS-MAPK, epigen-
etic regulation, and NOTCH signaling pathways, findings similar to
that from the West.

Keywords : Plasmablastic lymphoma, JAK-STAT, RAS-MAPK, NOTCH,
Epigenetic

2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

PP05-19

Report on initial results of treating
diffusion large B-cell lymphoma with
polatuzumab vedotin based regimen
at Vinmec Times City International Hos-
pital

Thi-Nga Nguyen", Truc Phan'?, Trang Dao Thi Thu', Hyeon-Gyu Yi'?

" Department of Hematology and Oncology, Vinmec Times city
International Hospital, Hanoi, Vietnam

? College of Health Science, VinUniversity , Hanoi, Vietnam

Background : Diffuse large B-cell lymphoma (DLBCL) is a prevalent
and rapidly progressing lymphoma. Despite the efficacy of R-CHOP
treatment, a substantial percentage of patients, particularly the el-
derly, experience relapse or are refractory to therapy, leading to poor
outcomes. The introduction emphasizes the need for alternative
treatments, introducing polatuzumab vedotin as a novel therapy
targeting CD79a, a crucial component of the B-cell receptor.

Method : The study presents two cases of elderly DLBCL patients,
refractory to initial treatment, who received polatuzumab vedotin as
part of their therapy at Vinmec Times City International Hospital. 2
elderly patients exhibited primary refractory disease and were sub-
jected to the Pola-R-Bendamustine and Pola-R regimens, respective-
ly. The methods section details the patients' clinical presentations,
diagnostic procedures, and the administration of polatuzumab ve-
dotin in conjunction with other agents.

Results : In the first case, an 82-year-old patient achieved complete
remission after the Pola-R-Bendamustine regimen, demonstrating
the efficacy of polatuzumab vedotin in overcoming primary refrac-
tory DLBCL. The second patient, aged 90 years old, exhibited disease
progression involving the central nervous system after initial treat-
ment, but achieved remission with the Pola-R regimen. The results
suggest that incorporating polatuzumab vedotin into the treatment
regimen is a safe and potentially effective strategy for managing re-
lapsed/refractory DLBCL.

Conclusion : With restrictions in two patients, we suggest that Po-
la-BR shows promise as a novel combination for relapsed/refractory
DLBCL patients. It appears to be safe for elderly patients and effective
in cases of central nervous system involvement. Longer-term obser-
vation and additional studies are required to ascertain the optimal
efficacy of Polatuzumab vedotin in conjunction with various treat-
ment regimens for different subgroups of B-cell lymphoma.

Keywords : Polatuzumab vedotin, Diffusion large B-cell lymphoma,
Relapsed/refractory, PET/CT, Complete remission
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Emergence of EBV-positive diffuse
large B-cell ymphoma five years later
after a previous complete remission
from EBV-positive classic Hodgkin lym-
phoma in an HIV-infected patient

Shih-Sung Chuang", Chaohsun Chen’
" Pathology, Chi-Mei Medical Center, Tainan, Taiwan

* Division of Hematology and Oncology, Department of Internal
Medicine, Chi Mei Medical Center, Liouying, Tainan, Taiwan

Background : Immune deficiency and dysregulation (IDD)-associated
lymphoproliferative disorders (LPD) form a heterogenous group, both
clinicopathologically and etiologically. Human immunodeficiency virus
(HIV) infection is one of the four major background for IDD-LPDs. We
present an HIV patient who had developed diffuse large B-cell lympho-
ma (DLBCL) five years after a complete remission of classic Hodgkin
lymphoma (CHL) nearly 5 years ago. We emphasize the importance of
biopsy for a new (nodal) lesion in lymphoma patient as the lymphoma
type might be different, needing different treatment regimen.

Method : We retrospectively review the clinical and pathological
findings of an HIV-infected lymphoma patient.

Results : A 40-year-old male presented with multiple nodules in
four limbs, fever, and perianal abscess with pain in June 2023. Biop-
sy of the subcutaneous tumor in the left eloow showed DLBCL of
non-germinal center phenotype. The tumor cells were diffusely pos-
itive for EBV by in situ hybridization (ISH), but negative for HHV8 by
immunohistochemistry. Tracing back his history, he was diagnosed
with HIV infection in February 2018 and was treated with antiretrovi-
ral therapy (ART). He developed CHL in October 2018, with the Hod-
gkin and Reed-Sternberg cells also positive for EBV by ISH. He ob-
tained a complete remission of the stage lll CHL after chemotherapy
with ABVD. After the diagnosis of stage IV EBV+DLBCL, he is currently
under 2" course of R-ESHAP regimen.

Conclusion : Distinct lymphoma types occurring in patients with
the setting of IDD are rare. New lesions in lymphoma patients during
the follow-up period are usually considered relapses. Some clinicians
would assume the new lesions represent recurrence of the same
tumor and would go ahead for treatment as such, without doing
biopsy. Our case illustrates the importance of performing biopsy for
a newly emerged tumor and the rare occurrence of sequential EB-
V+CHL and EBV+DLBCL in an HIV-infected patient.

Keywords : EBV, HIV, Immunodeficiency, Immune deficiency and
dysregulation, Lymphoma
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HIV-related lymphomas in Taiwan: A
retrospective study of 63 cases show-
ing a wide spectrum of histopathology
Shih-sung Chuang"’, Wei-li Ma™, Shang-ju Wu*

‘ Pathology, Chi-Mei Medical Center, Tainan, Taiwan

* Oncology, National Taiwan University Hospital, Taipei, Taiwan

* Internal Medicine, National Taiwan University Hospital, Taiipei, Taiwan

* Graduate Institute of Oncology, National Taiwan University Col-
lege of Medicine, Taipei, Taiwan

* Hematological Oncology, National Taiwan University Cancer Cen-
ter, Taipei, Taiwan

Background : Immune deficiency and dysregulation (IDD)-associat-
ed lymphoproliferative disorders are clinicopathologically and etio-
logically heterogeneous diseases. Human immunodeficiency virus
(HIV) infection is one of the major causes of IDD-related lymphomas
in the West, yet the spectrum of HIV-related lymphomas in Taiwan



has not been reported.

Method : We retrospectively investigated patients with HIV-related
lymphomas from five medical centers in Taiwan by reviewing the
medical charts and histopathology with immunohistochemical
study and in situ hybridization.

Results : We identified 63 patients including 61 males and 2 females
with a median age of 38 (range, 22-62). The diagnoses included classic
HL (n=1), marginal zone lymphoma (MZL; n=2), follicular lymphoma
(FL; n=2, including 1 each of low-grade FL and follicular large B-cell
lymphoma), plasmablastic lymphoma (n=2), Burkitt lymphoma (BL;
n=15; 24%), diffuse large B-cell lymphoma (DLBCL; n=40; 63%), and
angioimmunoblastic T-cell ymphoma (n=1). Nearly half of the tumors
(49%; 31/63) investigated were positive for EBV by in situ hybridization,
including BL (9/15; 60%) and DLBCL (19/40; 48%). One DLBCL case
was double positive for EBV and HHV8. Of the 12 cases of BL with suc-
cessful florescent in situ hybridization assays, only half of cases were
MYC rearranged. 54% (21/39) of DLBCL cases were of germinal center
B-cell phenotype, without double or triple hit lymphoma cases.

Conclusion : The spectrum of HV-associated lymphomas in Taiwan
is wide. BL and DLBCL were the most common types, accounting
for 879% of all cases. There was a relatively low rate of MYC rearrange-
ment in our BL cases. Our results support the notion that HIV testing
is required in all lymphoma patients, even in low grade tumors, as
the underling HIV infection status may help guide the clinicians for
appropriate management of such patients.

Keywords : HIV, Lymphoma, Immunodeficiency associated lympho-
ma, EBV
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Real-world experience with zanubruti-
nib treatment for patients with previ-
ously treated Waldenstrom Macroglob-
ulinemia

JaMin Byun', Youngil Koh", Sung-Soo Yoon'

" Internal Medicine, Seoul National University Hospital, Seoul, Re-
public of Korea

Background : Waldenstrom macroglobulinemia (WM) is defined as
lymphoplasmacytic lymphoma (LPL) associated with immunoglob-
ulin M (IgM) monoclonal gammopathy, irrespective of the M pro-
tein size. The treatment of goal of WM is to control disease without
compromising quality of life by treatment-related adverse events.
Zanubrutinib, a second generation covalent BTK inhibitor, constitute
the incumbent stand of care irrespective of line of therapy based on
the recent success of ASPEN trial. Recognizing the lack of real-world
data on zanubrutinib treatment for previously treated WM patients,
we carried out this study.

Method : We conducted a retrospective cohort study of previously
treated WM patients and identified 12 patients undergoing zanu-
brutinib treatment. All patients started on 160mg bid schedule. The
efficacy and safety of zanubrutinib treatment was investigated. The
response was evaluated according to the 6™ International Workshop
on WM. Major response was defined as composite of complete re-
sponse (CR) + very good partial response (VGPR) + partial response
(PR). Overall response rate (ORR) was defined as minor response (MR)
or better response.

Results : The median age at WM diagnosis was 65, while the median
age at zanubrutinib start was 71 years old. There were 8 males and
4 females. There were 2 patients with underlying arrhythmias and 2
with hypertension. All but 2 were previously treated with chemo-
immunotherapy, and there were 4 patients previous exposure to
bortezomib. The median time from last line of therapy to zanubru-
tinib was 4 months (range 0-72 months). The reason for starting za-
nubrutinib were neuropathy (2), anemia (1), kidney-related (4), extra-
medullary manifestation (1), Bing Neel Syndrome (2), and physician's
decision (2). During the median follow-up of 17 months, 6 (50%)
achieved VGPR, 5 (41.7%) achieved PR and 1 (8.3%) achieved MR.

Conclusion : Real-world data are consistent with previously pub-
lished data from trials. (Part of this study was presented at IMS 2023)

Keywords : Zanubrutinib, Waldenstrom macroglobulinemia
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Machine learning based prediction of
5-year survival outcome in patients
with low grade B cell ymphoma

Tong Yoon Kim', Gi June Min?, Seok-Goo Cho’, Seoree Kim?®, Jong
Hyuk Lee*, Byung-Su Kim®, Joon Won Jeoung®, Hye Sung Won’,
Young-Woo Jeon"

" Department Of Hematology, Yeoido St. Mary’s Hospital, College

Of Medicine, The Catholic University Of Korea, Seoul, Korea, Seoul,
Republic of Korea

Department Of Hematology, Seoul St. Mary’s Hospital, College Of
Medicine, The Catholic University Of Korea, Seoul, Korea, Seoul,
Republic of Korea

Department Of Oncology, Bucheon St. Mary's Hospital, College
Of Medicine, The Catholic University Of Korea, Seoul, Korea, Bu-
cheon, Republic of Korea

Department Of Hematology, Incheon St. Mary’s Hospital, Col-
lege Of Medicine, The Catholic University Of Korea, Seoul, Korea,
Incheon, Republic of Korea

Department Of Hematology, Eunpyeong St. Mary's Hospital, Col-
lege Of Medicine, The Catholic University Of Korea, Seoul, Korea,
Seoul, Republic of Korea

Department Of Oncology, Daejeon St. Mary's Hospital, College Of
Medicine, The Catholic University Of Korea, Seoul, Korea, Dagjeon,
Republic of Korea

Department Of Oncology, Uijeongbu St. Mary's Hospital, College
Of Medicine, The Catholic University Of Korea, Seoul, Korea, Ui-
jeongbu, Republic of Korea

Background : The development of treatment increased long-term
survival in patients with low-grade B cell lymphoma (LGBCL), includ-
ing marginal zone lymphoma (MZL), mantle cell ymphoma (MCL),
lymphoplasmacytic lymphoma (LPL), and follicular lymphoma (FL).
However, there is a lack of prediction data for the survival rates of
individuals. This study finds the risk factors for survival outcomes and
models the prediction of survival outcomes by machine learning
methods.

Method : We evaluated 2816 adult patients diagnosed with LGBCL
between January 2000 and September 2023 at Yeoido, Seoul, Bu-
cheon, Incheon, Daejeon, Eunpyeong, and Uijeongbu  St. Mary's
Hospital. Patients who had Less than five years of follow-up without
death were excluded from the study. There were 1283 patients in-
cluded in the study. Among them, 681 were used for modeling, and
602 cohorts were used for testing.

Results : Among the 625 patients, 263 were FL, MZL were 206 pa-
tients, 126 were MCL, and 30 were LPL. The median follow-up was

6.3 years. 5-year overall survival was 83.3% in FL, 85% in MZL, 40%
in LPL, and 45.2% in MCL. Richter syndrome affects inferior survival
outcomes (p<0.001). Patients with secondary colon cancer showed
inferior outcome(p=0.025), other risk factors were shown as follows:
male sex, diagnosed age, and subtype. We compared the machin-
ing learning algorithms with XGBoost, randomforest, and linear re-
gression. Best accuracy algorithm was randomforest. The random
forest model showed that accuracy was 71.6%. For example, in a
male patient with FL diagnosed age at 54 years with Richter syn-
drome, predicted 5 years OS were 43.2%.

Conclusion : Our study suggests that secondary colon cancer and
Richter's syndrome could increase mortality in LGBCL patients.
Further, we tried to determine individuals' survival rates using ma-
chine-learning methods. We developed a web-based risk score
system using the suggested model to enhance model usage in the
clinic. Further, prospective studies are warranted to validate the con-
clusion.

Keywords : Low grade B cell lymphoma, Machine learning , Richter
syndrome, Prediction
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Comparative analysis of the clinical
outcomes and measurable residual dis-
ease in CLL patients treated with FCR
chemoimmunotherapy followed by
lbrutinib

Tong Yoon Kim', Gi June Min?, Young-Woo Jeon', Sung-Soo Park’,
Silvia Park’, Seung-Hawn Shin’, Seung-Ah Yahng*, Jae-Ho Yoon?,
Sung-Eun Lee’, Byung-Sik Cho’, Yoo-Jin Kim’, Seok Lee’, Hee-Je



Kim’, Chang-Ki Min’, Jong-Wook Lee”, Ki-Seong Fom”

" Department of Hematology, Yeouido St. Mary's Hematology Hos-

pital, College of Medicine, The Catholic University of Korea, Seoul,
Korea, Seoul, Republic of Korea

~

Department of Hematology, Seoul St. Mary's Hematology Hospi-
tal, College of Medicine, The Catholic University of Korea, Seoul,
Korea, Seoul, Republic of Korea
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Department of Hematology, Eunpyeong St. Mary’s Hematology
Hospital, College of Medicine, The Catholic University of Korea,
Seoul, Korea, Seoul, Republic of Korea

~

Department of Hematology, Incheon St. Mary’s Hematology
Hospital, College of Medicine, The Catholic University of Korea,
Incheon, Korea, Seoul, Republic of Korea

Background : The introduction of anti-CD20 monoclonal antibodies
in alkylator-based chemotherapy has markedly improved progres-
sion-free survival (PFS) and overall survival (OS) among patients with
CLL. In Korea, disease prognosis is known to be worse compared to
that in Western Countries in the past. However, the efficacy of the
sequential strategy, FCR chemotherapy followed by Bruton's tyrosine
kinase, needed to be reevaluated. In this study, we analyzed of both
FCR and ibrutinib groups and clinical characteristics affecting the
survival outcome, further tracking the minimal residual disease in
the patients with complete remission.

Method : We retrospectively reviewed the data of patients with CLL
who were diagnosed and treated with the FCR chemoimmuno-
therapy regimen, in Seoul and Yeouido St. Mary’s Hospitals between
April 2008 and January 2023.

Results : This study included 145 patients who received FCR. Among
the treated patients, ibrutinib was administered to 22 relapsed pa-
tients. The 5-year OS of all patients was 83.8%. The 5-year PFS was
82.5% in the FCR group, and the 2-year PFS was 70.5% in the ibru-
tinib group. In multivariate analysis of the FCR group, Rai stage IV
and TP53 mutation detection showed associations with worse
OS. However, the ibrutinib group showed different survival out-
comes in the univariate analysis. MRD assessment for patients who
achieved CR was evaluated in 40 patients in the FCR group and 11
in the ibrutinib group. Increment in MRD showed a linear positive
gradient(MRD =0.00006 x years after chemotherapy, p=0.018) in the
FCR group and a linear negative gradient (MRD=-0.09473 years after
chemotherapy, p=0.013) in the ibrutinib group.

Conclusion : We showed the usefulness of sequential standard ther-
apy and gradually caught up with Western survival data. Further-
more, a different perspective on MRD trends by treatment modality
is needed.

Keywords : CLL, Minimal residual disease, RFC, Ibrutinib
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Challenges in overcoming advanced
stage or relapsed refractory extra-nod-
al NK/T cell lymphoma, nasal type: Me-
ta-analysis of individual patient data

Tong Yoon Kim ', Tae Jung Kim’, Eun Ji Han®, Gi June Min*’,
Youngwoo Jeon'”, Seok Goo Cho™

Department of Hematology, Yeouido St. Mary's Hospital, College
of Medicine, The Catholic University of Korea, Seoul, Korea, Seoul
Republic of Korea

Department of Hematology, Lymphoma and Cell Therapy Re-
search Center, Seoul, Republic of Korea

Department of Hospital Pathology, Yeouido St. Mary's Hospital,
College of Medicine, The Catholic University of Korea, Seoul, Ko-
rea, Seoul, Republic of Korea
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4Division of Nuclear Medicine, Department of Radiology, Yeouido
St. Mary's Hospital, College of Medicine, The Catholic University of
Korea, Seoul, Korea, Seoul, Republic of Korea

v

Hematology, Seoul St. Mary's Hospital, College of Medicine, Seoul,
Republic of Korea

Background : Extranodal NK/T-cell lymphoma (ENKTCL) is a
non-Hodgkin T-cell lymphoma known for locally destroying nasal
structures and systemically inducing inflammatory cytokines. Con-
current radiation and non-anthracycline-based chemotherapy have
improved survival in patients with localized stages. However, survival
outcomes in advanced-stage and relapsed or refractory (R/R) lym-
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phoma have varied across studies.

Method : Our analysis integrated prognostic factors in advanced
or R/R ENKTCL using a digital extractor on Kaplan-Meier graphs,
addressing the scarcity of published prospective trials for these pa-
tients. The meta-analysis applied random effects models to calculate
hazard ratios and 95% confidence intervals for survival prognostic
factors.

Results : We observed that patients with advanced ENKTCL treated
with L-asparaginase had a median progression-free survival (PFS) of
14.3 months and overall survival (OS) of 19 months. In R/R ENKTCL
treated with L-asphalt regimen, PFS was 11.7 months, and OS was
154 months. Additionally, overall survival in advanced-stage ENK-
TCL was better in the asparaginase group than in the non-aspara-
ginase group, with the Peg-asparaginase group showing superior
outcomes compared to the L-asparaginase group. Epstein-Barr Vi-
rus (EBV)-DNA positivity in the bloodstream before treatment was
associated with inferior outcomes in advanced-stage ENKTCL, and
patients with R/R ENKTCL with EBV viremia also showed inferior
post-treatment outcomes.

Conclusion : Our study indicates that chemotherapy containing
L-asparaginase or peg-asparaginase can improve survival in ad-
vanced or R/R ENKTCL. However, there is a need for future strategies
to effectively suppress EBV viremia.

Keywords : Extra-nodal NK/T cell lymphoma, Advanced, Relapsed/
Refractory, Estimate individual patient data, Meta-analysis
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Epigenetic method for determining
the subtype of mantle cell ymphoma

Aleksei Bigildeev", Dmitriy Karpenko', Svetlana Tsygankova', Ev-
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" Laboratory of Epigenetic Regulation of Hematopoiesis, National

Medical Research Center for Hematology, Moscow, Russian Fed-
eration (Russia), Moscow, Russian Federation
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Department of Hematology and Lymphoma Chemotherapy with
Bone Marrow and Hematopoietic Stem Cell Transplantation Unit,
National Medical Research Center for Hematology, Moscow, Rus-
sian Federation (Russia), Moscow, Russian Federation

Background : The main subtypes of mantle cell lymphoma (MCL)
are classical (c(MCL) and nonnodal leukemic (nnMCL). They are char-
acterized by distinct clinical course and differ in therapy approaches.
Recently, it was shown that MCL subtypes can be determined by
measuring the degree of methylation of three CpGs (cg03425785,
€g07769421 and cg23892310) using NGS sequencing. Here we sug-
gest to use new Sanger sequencing-based technique to measure
methylation of those CpGs for determination of MCL subtype.

Method : Peripheral blood (PB) samples (n = 39), BM (n = 37), or
lymph node (LN) biopsy (n = 19) were obtained at the onset of the
disease in patients with MCL (n = 59). DNA was isolated from all tis-
sue and cell samples. Bisulfite conversion followed by ampilification
of genomic regions containing CpGs cg03425785, cg07769421 and
€g2389231018 were performed for 18 patients with MCL (PB,n=11;
BM,n=6;LN,n=1).The PCR products were purified and sequenced
by Sanger method. The degree of methylation of all CpGs contained
in the PCR product was determined according to a previously de-
veloped method (DOI: 10.1089/dna.2019.5310). To classify MCL sub-
types, only data from the three above-mentioned CpGs were used.

Results : Lymphocytosis was observed in 5 of 11 studied PB samples.
The developed method correctly determined the MCL subtype in
80% (in4 cases). An increased content of lymphocytes was observed
in two BM samples. In one of them, where lymphocytosis was the
highest (76%), the method correctly identified the MCL subtype
(C1). Inthe only sample where the DNA source was a LN biopsy, the
MCL subtype was identified correctly (C1).

Conclusion : The epigenetic approach has shown promise, but it
needs improvement. One possible refinement is DNA isolation from
cell fraction enriched by tumor cells.

Keywords : Mantle cell lymphoma, MCL, CpG, 5mC, Epigenetic
method
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Mutational profile of aggressive natural
killer cell leukemia
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? Cancer Research Institute, Seoul National University College of
Medicine, Seoul, Republic of Korea

* Department of Genomic Medicine, Seoul National University
Hospital, Seoul, Republic of Korea

Background : Aggressive NK-cell leukemia (ANKL) is an extremely
rare disease with systemic neoplastic proliferation of mature NK-cells
that involves multi-organs and shows fulminant course. It is preva-
lent in young adults in Asia. Although previous studies have found
some mutations of genes involved in JAK-STAT pathway, RAS-MAPK
pathway and in other epigenetic regulators, no common mutation-
al profile has been yet established in ANKL. This study explored the
mutational profiles of ANKL.

Method : In 23 patients diagnosed with ANKL from 2006 to 2022
at a single tertiary hospital in South Korea, DNA was extracted from
their bone marrow aspirate slides and targeted sequencing of 282
hematologic cancer panel genes was performed.

Results : The mean age of the patients was 41.57 years. Male were
78.3% (18/23) and female were 21.7% (5/23), showing a male pre-
dominance. The mean depth of targeted sequencing was 711.40x.
The median number of mutated genes per sample was 8. Mutations
in the JAK-STAT pathway were identified in 4348% (10/23) of ANKL
patients, from which JAK3 (13.04%) was the most frequently mutat-
ed gene. Mutations in epigenetic modifier genes were identified
in 82.61% (19/23). KMT2D (34.78%) and KMT2C (26.09%) were the
most frequently mutated epigenetic modifiers. RAS-MAPK pathway
mutations were identified in 13.04% (3/23), from which the most fre-
quently mutated gene was MAP2K1 (8.70%). Additional frequently
mutated genes included APC (30.43%), FAT1 (30.43%), FAT3 (26.09%)
and TP53 (21.74%).

Conclusion : JAK-STAT pathway mutations can result in constitutive
activation of JAK-STAT signaling, leading to cell proliferation in ANKL.
Mutations in epigenetic modifiers can allow NK-cells to adapt to
aging and changing environments, leading to progression of ma-
lignancy. We hope this will contribute to elucidating the molecular
mechanisms of ANKL.

Keywords : Aggressive NK-cell leukemia, JAK-STAT pathway, Epigen-
etic modifiers, NK-cell ymphoma, Targeted sequencing
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The role of hematopoietic stem cell
transplantation in aggressive mono-
morphic epitheliotropic intestinal T-cell
lymphoma
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Background : Monomorphic epitheliotropic intestinal T-cell lym-
phoma (MEITL) is a rare yet aggressive subtype of primary gastroin-
testinal T-cell lymphoma. Due to the absence of characteristic symp-
toms in MEITL, diagnosis can be challenging, and the low response
rate to conventional chemotherapy leads to an abysmal prognosis.

Method : This single-center study involved a retrospective analysis
of clinical and imaging data from 35 patients diagnosed with MEITL
at Seoul St. Mary's Hospital between 2012 and 2023.

Results : The study included 22 males and 13 females (median age:
59 years; range 37 — 79). Many patients showed acute symptoms of
abdominal pain (n=23, 65.7%) related to bowel perforation (n=21,
60.0%). Most patients (30/35, 85.7%) underwent surgical interven-
tion to diagnose MEITL; five patients were diagnosed by endoscopic
evaluation. Of the 32 patients receiving first-line therapy, 4 died be-
fore assessment, 10 achieved complete remission (CR), 6 showed re-
lapse, and 18 showed progressive disease (PD). Seven of 10 patients
received upfront hematopoietic stem cell transplantation (HSCT),
either autologous (auto-HSCT, n=4) or allogeneic (allo-HSCT, n=3).
All four patients on auto-HSCT died after relapse. All three patients
who received allo-HSCT are currently maintaining CR. Three of 6 re-
lapsed patients and 13 of 18 PD patients received salvage therapy;
one patient on salvage auto-HSCT with cytokine-induced killer cell
infusion has remained alive without relapse since. Salvage allo-HSCT
was performed on 6 of 16 patients; among them, 2 achieved CR, 2
died after relapse, and 2 died due to septic shock while in CR. The
remaining patients receiving salvage therapy without HSCT died
mostly from PD. The median overall survival was 12.1 months after
a median follow-up of 33.2 months (7 living patients). One-year and
2-year OS were 47.9% and 23.3%, respectively.
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Conclusion : MEITL is an aggressive disease resistant to conventional
therapy. Therefore, intensive chemotherapy followed by upfront al-
lo-HSCT needs consideration after diagnosis.

Keywords : Monomorphic epitheliotropic intestinal T-cell lympho-
ma, Intestinal perforation, Intestinal obstruction, Hematopoietic
stem cell transplantation
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Mosunetuzumab monotherapy contin-
ues to demonstrate durable responses
in patients with relapsed and/or refrac-
tory follicular lymphoma after 2 prior
therapies: 3-year follow-up from a piv-
otal phase Il study
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Background : Mosunetuzumab is a CD20xCD3 T-cell engaging
bispecific antibody that redirects T cells to eliminate malignant B
cells. In a pivotal Phase Il study (NCT02500407), mosunetuzumab
demonstrated a high complete response (CR) rate with a manage-
able safety profile in patients with relapsed/refractory (R/R) follicular
lymphoma (FL) and >2 prior lines of therapy (Budde et al. Lancet On-
col 2022). Mosunetuzumab is a fixed-duration treatment that can
be administered in an outpatient setting. Here, we present updated
data for patients with R/R FL and >2 prior lines of therapy, after 3
years of follow-up.

Method : Eligible patients with R/R FL Grade (Gr) 1-3a and >2 prior
therapies received intravenous mosunetuzumab in 21-day cycles
with step-up dosing in Cycle (C) 1 (C1 Day [D] 1, Tmg; C1D8, 2mg;
C1D15/C2D1, 60mg; C3D1 and onwards, 30mg). Hospitalization for
treatment was not required. Patients achieving a CR by C8 completed
treatment without additional cycles; patients with a partial response
or stable disease received a total of 17 cycles. The primary endpoint
was CR rate as determined by an Independent Review Committee
(as best response; Cheson 2007 criteria). Duration of response (DOR),
duration of complete response (DOCR), progression-free survival
(PFS), event-free survival (EFS), and safety were secondary endpoints.
Time to next treatment (TTNT), response to retreatment, biomarkers
of minimal residual disease (MRD), and circulating B-cell counts were
exploratory endpoints.

Results : 70 patients (78%) achieved an OR; 54 patients (60%)
achieved CR as best response.



Conclusion : In this updated analysis, with a median follow-up of
374 months, durable responses continued to be observed with
fixed-duration mosunetuzumab in patients with R/R FL. The man-
ageable safety profile was consistent with previous reports. Evi-
dence of B-cell recovery was observed after a median of 18 months
following the end of treatment.

Keywords : Bispecific, Mosunetuzumab, Follicular lymphoma
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Clinical profile and survival of
Non-Hodgkin lymphoma patients at
tertiary hospital in Bali, Indonesia

Ni Made Renny Angareni Rena

Department of Internal Medicine, Hematology and Medical Oncol-
ogy Division, Prof Ngoerah General Hospital, Denpasar, Bali, Indo-
nesia

Background : Non-Hodgkin lymphoma (NHL) is a heterogeneous
group of lymphoproliferative diseases that originate from B lympho-
cytes, T lymphocytes, or Natural Killer (NK) cells. NHL ranks seventh
among all cancers and ninth among the causes of cancer-related
deaths. The aim of this study is to describe the clinical profile and
survival of NHL patients undergoing chemotherapy at tertiary hos-
pital in Bali, Indonesia.

Method : We retrospectively studied all NHL patients (>18 years age)
diagnosed and underwent chemotherapy at tertiary hospital in Balj,
Indonesia, from January 2020 until August 2023. The data was col-
lected from electronic medical record. Survival analysis was analyzed
using Kaplan Meier and cox proportional hazard mode using SPSS
250 software.

Results : There were 138 cases of NHL during the period from Janu-
ary 2020 to August 2023. The mean age of the subjects at diagnosis
was 54.7 + 14.8 years, with the majority (594%) being male. At the
time of diagnosis, 37% of patients were classified in clinical stage Il,
with 83.3% of subjects having an initial hemoglobin level of >10 g/
dL and 61.6% having an International Prognostic Index score <2.
Based on histopathological findings, the majority of patients (81.9%)
exhibited intermediate-grade characteristics. A total of 50.7% of pa-
tients underwent chemotherapy with the CHOP regimen, while the
remainder received the R-CHOP regimen. The median survival of
NHL patients was 26 months, with a 3-year survival rate of 42%. Cox
Regression analysis results indicated that the initial hemoglobin level
played a role as a predictor of death within 3 years in NHL patients
undergoing chemotherapy (HR 2.07; p=0.03).

Conclusion : The median survival of NHL patients was 26 months,
with a 3-year survival rate of 42%. The initial hemoglobin level was

identified as a factor influencing this survival outcome.

Keywords : Clinical profile , Non-Hodgkin lymphoma, Survival
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Double inhibition of EZH2 and EGFR/
HER2: A new strategy for burkitt lym-
phoma therapy

Yurim Jeong', Se Been Kim', Chae-Eun Yang', Minseo Yu', Jung-
Yeon Lim', Youngwoo Jeon”™

" Department of Biomedical Laboratory Science, Inje University,
Gimhae, Republic of Korea

* Department of Hematology, Lymphoma and Cell-therapy Re-
search Center, Yeouido St. Mary Hospital, School of Medicine, The
Catholic University of Korea, Seoul, Republic of Korea

Background : Burkitt's lymphoma (BL), a rapidly proliferating B-cell
lymphoma with MYC gene translocation, demands novel treat-
ments. Targeting EZH2, a key epigenetic regulator, using inhibitors
and degraders like MS1943, and addressing the HER2/neu-EGFR
signaling pathway with Lapatinib, offers a promising strategy. Our
findings reveal that combining MS1943 and Lapatinib synergistically
enhances apoptosis and anti-tumor activity in BL, suggesting a po-
tent and innovative approach for its treatment.

Method : Cell lines and cell culture: BL cell lines ramos and daudi
were used. Drug preparation: Lapatinib (HER2/neu-EGFR inhibitor)
and MS1943 (EZH2 degrader) were purchased from MedChemEx-
press (NJ, USA). Cell Counting Kit-8 (CCK-8) assay: Cell growth was as-
sessed using the CCK-8 (Dojindo, Rockville, MD, USA) assay Western
blotting: One million ramos or daudi cells were lysed in 2x laemmli
sample buffer (Bio-Rad) with B-mercaptoethanol. RNA extraction
and cDNA synthesis: The 5 x 10° cells treated with or without drugs
same as described. Total RNA was extracted using TRIzol reagent (In-
vitrogen). Real-time reverse transcription PCR (RT-PCR) & Cell cycle
analysis : the Annexin V-PI Apoptosis Kit (BioVision, London, UK)

Results : This study investigates the effects of combining MS1943, an
EZH2 degrader, with Lapatinib, an EGFR/HER2 inhibitor, on Burkitt's
lymphoma (BL) cells. Results show this combination inhibits cell
growth and proliferation, induces cell cycle arrest, and activates
the unfolded protein response (UPR) pathway. It also significantly
increases apoptosis and necrosis rates, particularly in daudi cells,
through the caspase pathway, with elevated caspase-3, PUMA, and
PARP levels. The treatment also upregulates p53 and Bax expres-
sions, highlighting its potential as an effective BL therapy.

Conclusion: The study indicates that combining MS1943 and Lapatinib
effectively induces apoptosis in Burkitt's lymphoma, showing prom-
ising clinical potential with synergistic anti-proliferative and caspase
pathway activation effects, warranting further clinical validation.

Keywords :PROTAC, EZH2, Lymphoma, HER2/neu-EGFR
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Analysis of outcomes in patients with
relapsed/refractory diffuse large B-cell
lymphoma exhibiting CD20 loss

Jiwon Lee', Kunye Kwak', Min Ji Jeon’, Eun Sang Yu”, Dae Sik Kim’,
Byung-Hyun Lee’, Se Ryeon Lee’, Hwa Jung Sung’, Chul Won
Chof’, Yong Park', Byung Soo Kim', Ka-Won Kang"

" Hematology, Korea University Anam Hospital, Seoul, Republic of

Korea

Hematology, Korea University Kuro Hospital, Seoul, Republic of
Korea

HEmato, Korea University Ansan Hospital, Ansan, Republic of Ko-
rea

Background : Despite advances in therapy, approximately 30% of
diffuse large B-cell lymphoma (DLBCL) patients experience relapse/
refractory (R/R) disease, and some of these patients are confirmed
to have lost CD20 expression. In this study, we aimed to analyze the
incidence and prognosis of CD20-negative R/R DLBCL.

Method : We retrospectively analyzed data from November 2004
to July 2022. Inclusion criteria included patients: (1) diagnosed with
D20+ DLBCL receiving first-line R-CHOP; (2) with R/R disease; and
(3) histologically confirmed prior to second-line chemotherapy.
Overall survival (OS) was defined as the time from the first relapse to
death, while relapse-free survival (RFS) was defined as the time from
the first relapse to death or the initiation of the next treatment. Both
OS and RFS were estimated using Kaplan-Meier analysis.

Results : Out of a total of 1142 DLBCL patients, 386 (33.8%) relapsed,
and the number of patients who met the inclusion criteria was 127.



At diagnosis, the median age was 62 years, 58.3% of patients had
stage 3 or4, 19.7% had germinal center B-cell (GCB) type, and 55.1%
had non-GCB subtype. Median time from diagnosis to first relapse
was 405 days. Of the 127 patients, 5 patients (3.9%) lost CD20 ex-
pression at first relapse. The median OS in the CD20+ group was 11.6
months compared to 6.5 months in the CD20- group, but there was
no statistical significance (p=0.6). The estimated RFS in the CD20+
group was 6.5 months compared to 3.9 months in the CD20- group,
but there was no significance (p-val=045).

Conclusion : CD20-negative R/R DLBCL occurred in less than 5% of
patients and survival was numerically lower than that observed in
CD20-positive relapsed/refractory DLBCL. Further research with a
larger cohort is needed to validate the prognosis of these patients.
Subsequently, it isimportant to evaluate the efficacy of chemothera-
py, including CD20-targeted therapy, in this patient population.

Keywords : DLBCL, CD20

Figore 1 Kiglhn-Meser esmates of oweall wraal and relagre-leee survival in nelapsedinefractony IACL

190 e F W )

u:"-. coz= £ :‘.'\ e
? P | I"‘._ S _; W; 3 Cooe-
IM A Eom
t :' 3 W
e [ R P o=
H : \-‘_‘" - ; " -\‘.";

m 2

N L

L) = B

SRNERSENEAER
Tw

IBEEEEETEERE
L]

PP05-33

The novel elF4A inhibitor potently
synergizes with BCL2 inhibitor in high
grade B-cell lymphoma with MYC and
BCL2 rearrangements through inhibi-
tion of UPR

Soyoung Seal', Soo-Jeong Kim’, Haerim Chung ?, Hyunsoo Cho ?,

Jin Seok Kim ?, Yu Ri Kim"”

" Department of internal medicine, Gangnam Severance Hospital,
Yonsei University College of Medicine, Seoul, Republic of Korea

* Department of internal medicine, Severance Hospital, Yonsei Uni-
versity College of Medicine, Seoul, Republic of Korea

® Department of internal medicine, Yoongin Severance Hospital,
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Yonsei University College of Medicine, Seoul, Republic of Korea

Background : Double hit lymphoma(DHL) is defined to be a chro-
mosomal break with MYC gene combined with BCL2 or BCL6. MYC
is an oncogene which proliferation the cells and BCL2 inhibit cell
death. If elF4A inhibitor preferentially inhibit the translation of on-
cogenes such as cMyc and venetoclax inhibit the BCL2 in DHL, then
the combination of elF4A inhibitor and BCL2 inhibitor will be highly
effective for DHL and potentially safe for animals and humans

Method : We tested the anti-lymphoma effect of CR-1-31-B, in com-
bination with Venetoclax in lymphoma cell lines using flow cytome-
try. We performed cell apoptosis assays in increasing concentrations
of Venetoclax, CR-1-31-B and a combination of the two drugs at 48
hours. To better understand molecular mechanisms underlying the
observed synergistic effect in DLBCL-DHL, RNA-seq profiling was
performed on cells treated with single drugs and their combina-
tions, respectively.

Results : Venetoclax and CR1-31-B exhibited concentration and
time dependent cytotoxicity in lymphoma cell lines at low nano-
molar concentrations. Overall, the combination of elF4A inhibitor
and BCL2 inhibitor showed synergy in all kinds of DLBCL cell lines.
Especially DHL cell lines were more sensitive to the drug combina-
tion and showed enhanced synergy compared to the non-DHL cell
lines(p<0.0001). We analyzed RNA-seq profiling of cells treated with
single drugs and their combinations and found that the transcrip-
tional signature of the synergistic combination was unique relative
to that of either constituent monotherapy. Gene set enrichment
analysis was performed in the DHL and non-DHL group. The analysis
demonstrates that known Unfolded protein response(UPR) partand
metabolism, are enriched in DHL groups.

Conclusion : These findings suggest that the combination of elF4A
inhibitor and BCL2 inhibitor have potent pharmacological activity
in DHL lines, it was closely related with UPR. These combination is
promising and novel treatment for high-grade B-cell lymphoma
with MYC and BCL2 rearrangements.

Keywords : Lymphoma, MYC, eiF4A, Double hit
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Clinical impact of sarcopenia for first-
line chemotherapy in newly diagnosed
NHL patients

Cheol Sik Kim', Do Young Kim', Ho Jin Shin'"

" Department of Internal Medicine, Pusan National University Hospital,

Busan, Republic of Korea

Background : Sarcopenia has been known as a poor prog-
nostic factor in cancer patients. It has been demonstrated that
muscle mass decreases and fat mass increases during chemo-
therapy. In this study, we investigated the clinical outcomes
of sarcopenia in newly diagnosed NHL patients and analyzed
the changes of sarcopenia status during chemotherapy.

Method : The 87 patients with newly diagnosed NHL from
April 2020 to August 2023 were enrolled. We measured skel-
etal muscle index (SMI), SMI-Z score, phase angle (PhA), and
extra-celluar water to total body water ratio (ECW/TBW) by
bioelectrical impedance analysis (BIA). Each parameter was mea-
sured at the time of diagnosis and after 3 cycles of chemother-
apy. The primary endpoint was progression-free survival (PFS).

Results : In our study, almost of patients had diffuse large B cell
lymphoma (77 patients, 88.5%). Twenty-nine (33.3%) patients had
sarcopenia, defined as SMI-Z<-1. The median follow-up period
was 21.3 months. The estimated 2-year PFS (61.1% vs. 82.1%)
(p=0.042) and OS rate (66.3% vs. 904%) (p=0.020) were inferior in
sarcopenia group (Figure 1) The estimated 2-year PFS (81.8% vs.
53.8%) (p=0.018) and OS rate (86.4% vs. 66.3%) (p=0.014) were
improved in high PhA group. Also, the estimated 2-year PFS (81.6%
vs. 57.6%) (p=0.007) and OS rate (86.0% vs. 69.9%) (p=0.030) were
improved in low ECW/TBW group. The sarcopenia group exhib-
ited higher frequency of grade 3/4 neutropenia (86.2% vs 58.6%,
p=0.009). During chemotherapy, the average of SMI decreased by
0.15(kg/m2) and the average of body fat mass increased by 1.58kg.

Conclusion : Sarcopenia is associated with inferior PFS, OS and
higher frequency of neutropenia in newly diagnosed NHL patients.
The muscle mass decreases and body fat mass increases after che-
motherapy. Measuring sarcopenia through BIA is helpful in predict-
ing the prognosis and managing NHL patients

Keywords : Sarcopenia, Lymphoma



Pl 8 e

T
Tera ot
Figparay 18,
n T
5 wrrosara
LRl )
Tiewea il
Figure 1B
PP06-01

Decoding the genomic landscape of
blastic plasmacytoid dendritic cell neo-
plasm (BPDCN): Insights into DNMT3A
and TP53 mutations, MYC pathway ac-
tivation, and therapeutic opportunitie

Sahnaz Vivinda Putri”, Andi Nursanti Andi Ureng’, Elfiany Syafrud-

din’® Tata Larasati’

" Health Management Laboratory, International University Seren

Indonesia, Gresik, Indonesia

Pharmacy, Andini Persada College Health Sciences, Majene, Indone-
sia

Computational Science, Muhammadiyah Bulukumba University,
Bulukumba, Indonesia

Hematology Research Unit, Dg Radja Hospital, Bulukumba, Indonesia

Background : Blastic Plasmacytoid Dendritic Cell Neoplasm
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(BPDCN) is an aggressive and rare hematologic malignancy
with limited treatment options and poor outcomes. This study
aims to comprehensively characterize the genomic landscape
of BPDCN, identify key molecular drivers, and explore potential
therapeutic targets to enhance precision medicine strategies.

Method : A targeted sequencing approach was employed to an-
alyze genomic DNA from a cohort of 25 BPDCN patients, focusing
on key genes implicated in hematologic malignancies. Integration
of RNA sequencing data provided insights into the transcriptomic
profile, while flow cytometry and immunohistochemistry facilitated
precise determination of the immunophenotype. Clinical parame-
ters, treatment responses, and outcomes were meticulously docu-
mented. Statistical analyses, including Kaplan-Meier survival curves
and Cox proportional hazards modeling, were conducted to assess
the impact of specific genomic alterations on patient prognosis.

Results : Our study uncovered recurrent mutations in the DNA
methyltransferase gene DNMT3A (72% prevalence) and the tu-
mor suppressor TP53 (58% prevalence) in BPDCN, underscoring
their potential role as pivotal drivers in disease pathogenesis.
Additionally, a distinct gene expression signature characterized
by upregulated MYC pathway components was identified in 80%
of cases. Strikingly, patients harboring TP53 mutations exhibited
a significantly shorter overall survival (HR 2.5, CI 95%, p = 0.018),
emphasizing the prognostic relevance of this genetic alteration.
Furthermore, targeted therapy simulations suggested potential
efficacy of hypomethylating agents in DNMT3A-mutated cases.

Conclusion : To conclude, our study unravels essential genomic
insights into Blastic Plasmacytoid Dendritic Cell Neoplasm (BPDCN),
pinpointing DNMT3A and TP53 mutations as key drivers. The dis-
tinctive MYC-associated signature contributes to our understanding.
These findings advance molecular classification and set the stage
for personalized therapeutic strategies, marking a significant step in
precision medicine for this aggressive hematologic malignancy.

Keywords : Blastic plasmacytoid dendritic cell neoplasm (BPDCN),
Genomic landscape, DNMT3A mutation, TP53 mutation, Therapeu-
tic targets
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Characteristics of requlatory T cell pop-
ulations expressing checkpoint recep-
tors PD-1 and TIM-3 in multiple myelo-
ma patients

Egor Batorov' *, Vera Denisova’, Tatiana Aristova’, Svetlana Siziko-
va’, Galina Ushakova’, Dariya Batorova’, Alexandr Ostanin’, Elena
Chernykh'

" Laboratory of Cellular Immunotherapy, Research Institute of Fun-
damental and Clinical Immunology, Novosibirsk, Russian Federa-
tion

* V. Zelman Institute of Medicine and Psychology, Novosibirsk Na-
tional Research State University, Novosibirsk, Russian Federation

® Department of Hematology and Bone Marrow Transplantation,
Research Institute of Fundamental and Clinical Immunology,
Novosibirsk, Russian Federation

Background : Regulatory T cells (Tregs) are able to up-regulate
checkpoint receptors. However, the significance of such expression
are poorly studied. Presumably, unresponsiveness to anti-PD-1
therapy in solid tumors is mediated by PD-1-expressing Tregs. The
objective of the study was to investigate quantitative and func-
tional features of CD4'CD25"CD127 FOXP3" natural Tregs (nTregs)
and IL-10-producing type 1 regulatory T cells (Tr1) expressing PD-1
and TIM-3 inhibitory receptors in multiple myeloma (MM) patients.

Method : Peripheral blood (PB) and bone marrow (BM) sam-
ples were obtained from 36 MM patients and 13 healthy in-
dividuals. Frequencies of CD4'CD25"CD127 FOXP3" nTregs
and CD4'IL-10" Tr1 expressing inhibitory receptors PD-1 and
TIM-3, ectonucleotidase CD39, and intranuclear expression of
transcription factor EOMES were assessed with flow cytometry.

Results : Relative counts of circulating nTregs did not differ in
healthy controls and MM patients (at medians 3.1-3.7 % of CD4' T
cells). Frequencies of PD-1-/TIM-3-expressing nTregs in PB of MM
patients were significantly higher comparing with healthy donors
(at medians 8.2 % and 94 % versus 2.0 % and 2.9 %, respectively).
Simultaneously, bone marrow samples of MM patients contained
higher counts of PD-1-/TIM-3-expressing nTregs (at medians about
18%). Higher frequencies of PD-1-/TIM-3-expressing nlregs up-regu-
late CD39, associated with suppressive activity, comparing to PD-1-/
TIM-3-negative subset. Interestingly, proportions of circulating and
BMTr1 in MM patients were 13.2 % and 19.0 %, respectively, which
markedly higher comparing to nTregs. Circulating and BM Tr1 ex-
pressed PD-1 and TIM-3 (at medians 20 %, 18 % and 24 %, 28 %, re-
spectively). Natural Tregs were almost EOMES-negative, while more
than 90% of Tr1 were EOMES-positive and ~50 % co-express FOXP3.

Conclusion : Frequencies of Tr1 in MM patients are higher compar-
ing with nTregs. Moderate counts of Treg populations up-regulate
PD-1 and TIM-3 in MM, which seemed to retain high suppressive
potential. The study was funded by the Russian Science Foundation
project N 23-25-00399.

Keywords : Multiple myeloma, Regulatory T cells, Type 1 regulatory
Tcells, PD-1,TIM-3
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Clinical characteristics of multiple my-
eloma at young age for early detection
screening

Erra Nirmala Tsalistiyagita”, Prita Murani Nugraheti’

" Medical Student, Universitas Islam Indonesia, Yogyakarta, Indone-
Sia

? Clinical Pathology, Universitas Islam Indonesia, Yogyakarta, Indo-
nesia

Background : Multiple myeloma (MM) is a blood cancer and oc-
curs in 65-year-old patients. However, about 10% of the MM cases
occur in young patients under 50 years of age. There are differ-
ences clinical characteristics on both. Hence, the literature review
is intended to identify these characteristics so that maybe as an
early detection screening that increases young patients' prognosis.



Method : The search for literature is carried out using
PubMed in the last 10 years. Old MM is over 50 years while
young MM is under 50 years. Clinical characteristics referred
to the results of laboratory examination and prognosis.

Results : The results obtained from laboratory examinations in
old and young MM patients are quite similar. However, in young
patients ISS 1 (International Staging System) is higher so the dis-
ease is less severe compared to older patients. Approximately
19-45% of patients less than 50 years of age show high levels
of MM light chains and the IgA of young patients appears to
be lower. There was an increase in serum LDH concentration in
49% of MM patients aged less than 40 years old. 72 patients with
MM aged less than 40 years had a relatively high incidence of
hypercalcemia and renal impairment. Therefore young patients
appear to have a high prevalence of extramedullary disease.
Study found that patients aged 21-40 years had a higher preva-
lence of high-risk cytogenetics compared with old patients. MM
at young age is more aggressive but responds better to therapy.

Conclusion : In young patients higher ISS 1, higher MM light chain,
higher cytogenetic risk, lower IgA levels, and more aggressive but
responds better to therapy compared to older age. Young patients
also have high incidence of hypercalcemia and renal impairment
and elevated serum LDH levels.

Keywords : Multiple myeloma, Young adults
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Longitudinal correlative profiles of re-
sponders, non-responders, and those
with relapse on treatment with teclis-
tamab in the MajesTEC-1 study

Deeksha Vishwamitra', Sheri Skerget', Diana Cortes-Selva', Ta-
tiana Perova', Onsay Lau', Cuc Davis', Yue Guo', Xin Miao', Tara
Stephenson', Caroline Hodin’, Clarissa Uhlar', Danielle Trancucct’,
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Arnie Charbonneau Cancer Institute , University of Calgary, Calgary,
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® Medical Affairs, Janssen Korea, Seoul, Republic of Korea

Background : Teclistamab is the only approved BCMA x
CD3 bispecific antibody for the treatment of triple-class
exposed RRMM. To better understand mechanisms of
resistance and relapse in MajesTEC-1, we assessed lon-
gitudinal BCMA expression and immune profiles.

Method : Bone marrow and peripheral blood samples of
RRMM patients (N=165) were analyzed at baseline, on-treat-
ment, and progression, using flow cytometry for BCMA
expression and immune cell populations. Bone marrow as-
pirates were analyzed by CyTOF and sBCMA was analyzed in
serum samples by electrochemiluminescence ligand binding

Results : Patients who responded to teclistamab had a greater
recovery of CD3+ T cells in the periphery and bone marrow during
the first treatment cycles, which was sustained over time com-
pared with non-responders. Greater activation during the first cycle
was observed in responders, indicated by a transient increase in
(D38 on CD8+ T cells. In contrast, an exhausted T-cell phenotype
in the blood and bone marrow was observed longitudinally in
non-responders versus responders, indicated by increasing and
sustained levels of activation and exhaustion markers including
persistence of CD38+ T cells and expression of LAG-3, PD-1 (Fig
1A), PD-1/LAG-3, and PD-1/TIM-3 on CD4+ or CD8+ T cells. Higher
levels of Tregs (including CD38+ T regs) were also sustained in
the periphery in non-responders. Among patients who initially
responded, then relapsed on teclistamab, there were no signifi-
cant changes in the frequency of BCMA+ plasma cells, , or sBCMA
levels at PD relative to baseline, suggesting complete BCMA loss
was not a mechanism of relapse. In contrast, higher proportions
of peripheral CD4+ and/or CD8+ T cells expressing CD38, TIM-3,
PD-1, and PD-1/TIM-3 were observed at relapse versus baseline.

Conclusion : Patients responding to teclistamab exhibited a differ-
ential immune profile in early cycles compared with non-respond-
ers. These results suggest the importance of immune fitness and
T-cell function in achieving and maintaining a response to teclis-
tamab.

Keywords : Clinical research, Multiple myeloma, Bispecific, Correla-
tive study , Immune profiles
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JS-k, a nitric acid donor, mediated at-
tenuation of autophagic flux alleviates
multiple myeloma pathogenesis via
induction of microRNA-144: A novel
therapeutic approach

Nidhi Gupta', Shraddha Kapoor', Alpana Sharma'”

! Biochemistry, All India Institute of Medical Sciences (AIIMS), New
Delhi, India, New Delhi, India

Background : The rise in relapse rate of Multiple myeloma (MM)
demands novel and effective treatment regimen. Previously,
our group reported that microRNAs hamper the pathogenesis
of MM by targeting Versican (VCAN). The maintenance of sta-
bility of microRNAs is quite challenging, hence, an alternative
approach is employed. A small molecule, JS-K, an arylating
nitric oxide donor, is tested as a mean to regulate microR-
NAs and modulating cellular mechanisms to combat MM.

Method : MM cell line (RPMI8226) was treated with JS-K to screen
a panel of microRNAs (miR-144, miR-199 and miR-203) and to
assess various cancer hallmarks. Cell viability was investigated by
MTT assay while PI staining was done for cell cycle analysis. The
apoptosis was assessed by Annexin-V-FITC/PI staining and JC-1
mediated determination of mitochondrial membrane potential.
Further, CFSE is used to evaluate cell proliferation. The consequence
of JS-K on autophagy was determined by transcript analysis of
autophagy associated molecules (HMGB1, LC-3, beclin and p62).

Results : Treatment of myeloma cells by JS-K exhibited significant
cell death in dose-dependent manner and 0.55uM & 0.65uM
were identified as inhibitory concentration 30 (IC30) & IC50.
JS-K treatment resulted in significant upregulation of miR-144
in MM cells. The treatment arrested myeloma cells at Sub-G0/
G1 phase. The treatment with JS-K significantly predisposed
myeloma cells to intrinsic apoptotic pathway assessed by depo-
larisation of mitochondrial membrane. Myeloma cell proliferation
reduced significantly in treated cells. Moreover, autophagic flux
was found to be diminished in myeloma cells treated with JS-K.

Conclusion : A small molecule, JS-K mediated induction of miR-
144 could be of translational significance for myeloma therapeutics.
The anti-myeloma efficacy of JS-K could be attributed by inhibition
of autophagic flux with simultaneous induction of apoptosis. This
maiden study, thus, signifies plausible utilization of JS-K as a therapy
for providing better clinical outcome in MM in future.

Keywords : Multiple myeloma, JS-k, Apoptosis, Autophagy, Cancer
therapeutics
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Real-world effectiveness and safety of
intravenous daratumumab in patients
with multiple myeloma: A multi-center,
observational study from Korea
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Hwasun, Republic of Korea

Division of Hematology-Oncology, Department of Medicine, Sam-
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Seoul, Republic of Korea

* Department of Hematology, Seoul St. Mary's Hematology Hospital,
College of Medicine, The Catholic University of Korea, Seoul, Republic
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Medical Affairs, Janssen Korea Ltd, Seoul, Republic of Korea

Background : Daratumumab is a first-in-class monoclonal an-
tibody binding specifically to CD38-expressing tumor cells and
induce cell death. In Korea, daratumumab first received regulatory
approval in 2017 as a monotherapy for patients with MM who
have received at least three prior lines of therapy (LOT), including
a proteasome inhibitor and an immunomodulatory agent, based
on results from the SIRIUS trial. This study provides a valulable re-
al-world evidence on daratumumab treatment for patients in Korea.

Method : This study is a multicenter, prospective, observational
study to evaluate safety and effectiveness of treatment of da-
ratumumab from September 2018 to February 2021 in Korea.

Results : A total of 125 patients were enrolled. Among 118 patients
evaluated for clinical effectiveness, the ORR was 52.5%; better than
VGPR was observed in 23 (19.5%) patients; PR was observed in 39
patients (33%). The median PFS was 4.1 months. Among all pa-
tients, 702 AEs were reported in 121 patients (96.8%); Fever was the
most frequently observed AE (24.0%), followed by dyspnea (20%),
chills (16.8%), decreased neutrophil count (14.4%) and anemia
(144%). 164 treatment-emergent AEs (TEAE) were reported in 77
patients (61.6%); Dyspnea was the most frequently observed TEAE
(15.2%), followed by chills (14.4%) and fever (104%). 175 grade 3-4
AEs were reported in 65 patients (52.0%), of which 8.8% were treat-
ment-related. The most frequent grade 3-4 AEs were decreased
neutrophil count (12.8%), anemia (8.8%) and febrile neutropenia
(8.0%). The most frequent grade3-4 TEAEs were decreased neutro-
phil count (24%), pneumonia (1.6%) and febrile neutropenia (1.6%).



Conclusion : Almost all patients enrolled in this study (96.8%)
received 3 or more prior LOT. The ORR observed in this study was
higher than previously observed in the SIRIUS study (52.5 vs 29.2%).
The median PFS in this study was comparable with the SIRIUS study
(4.1 months vs 3.7 months). There were no unexpected safety re-
sults from this observation.

Keywords : Multiple myeloma, Daratumumab, Real-world, Effec-
tiveness, Safety
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Enhancing the survival of patients with
primary plasma cell leukemia and iden-
tification of prognostic factors: Insights
from a comprehensive study (the KM-
MWP-2204 study)
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Background : Primary plasma cell leukemia (pPCL) is a rare
and aggressive subtype of plasma cell disorder. Despite ad-
vancements in treatment, such as novel therapies and au-
tologous stem cell transplantation, pPCL continues to pose
significant clinical challenges. This retrospective study evalu-
ated the optimal first-line treatment and prognostic factors in
patients diagnosed with pPCL based on the revised criteria.

Method : A total of 127 patients diagnosed with pPCL were eligible.

Results : 25 patients who achieved a complete response (CR)
after induction therapy showed significantly improved pro-
gression free survival (PFS) and overall survival (OS) than other
patients. Moreover, multivariate analysis identified achieving CR
after frontline therapy as independent predictor of OS. When
evaluating response rates according to the induction therapies
such as daratumumab-based quadruplets, bortezomib and
thalidomide or bortezomib and lenalidomide combinations,
bortezomib-based combinations, or immunomodulatory drugs
based combinations, CR rate was the highest in daratumum-
ab-based quadruplets than other induction therapy. In addition,
33 patients underwent '*F-FDG PET/CT prior to initial treatments,
and 11 showed more than 3 focal lesions. However, there was no
difference of survival outcomes according to the PET/CT postivity.

Conclusion : In conclusion, achieving CR after induction therapy
was crucial for improving survival outcomes, and daratumum-
ab-based quadruplets may be reasonable choice as an induction

therapy for pPCL.

Keywords : Primary plasma cell leukemia, Induction therapy, Prognosis
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Fractures and mortality in multiple
myeloma patients: A Korean popu-
lation-based case-control study (the
CAREMM-2105 study)
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® Catholic Research Network for Multiple Myeloma, The Catholic Uni-
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Background : Multiple myeloma (MM) is a malignant he-
matological disorder. It significantly affects bone health and
increases vulnerability to fractures, which compromise the
quality of life and increase mortality rates. This study investi-
gated the incidence of fractures in MM patients using a re-
cent extensive cohort and explored the relationship between
fractures and mortality to elucidate their impact on survival.

Method : Data from the Korean National Health Insurance Ser-
vice database were used to establish a population-based co-
hort of 13,925 patients diagnosed with MM between January
2010 and December 2020. A control group comprising 111,400
individuals from the general population was also selected. To
compare fracture incidence between MM patients and the
general population, we created matched case and control co-
horts using 1:1 propensity score matching. We calculated the
cumulative incidence of fractures by considering death as a
competing risk factor. The fractures were categorized into ver-
tebral, hip, and upper limb fractures, and their incidence at each
location was compared. A survival analysis was conducted, con-
sidering the occurrence of fractures and specific fracture types.

Results : Among the 13,925 MM patients analyzed, the observed
hazard ratios (HRs) for fractures during the study period were: any
fracture- 1.18 (95% confidence interval [Cl]:1.07-1.31); vertebral
fractures- 1.36 (95% CI:1.18-1.55); and hip fractures- 1.47 (95%
CI:1.10-1.97). HRs for mortality were as follows: any fracture- 1.37
(95% Cl:1.19-1.58); vertebral fractures- 1.39 (95% Cl:1.19-1.63);

hip fractures- 2.46 (95% Cl:1.52-3.99); and upper limb fractures-
1.94 (95% Cl:1.32-2.87). All results were statistically significant
(p < 0.001), thereby confirming that MM patients have a sig-
nificantly higher risk of fractures than the general population.

Conclusion : MM patients experiencing fractures within 1 year of
diagnosis exhibit increased mortality compared with those without
fractures. Clinicians are encouraged to closely monitor these risks
and incorporate targeted bone health strategies and patient educa-
tion programs into their care approaches.

Keywords : Multiple myeloma, Fracture, Mortality, Bone health,
Quiality of life
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Cardiovascular disease in long-
term multiple myeloma survivors: A
nationwide korean case-control study
(the CAREMM-2105 study)
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? Chang-Ki Min™*

" Department of Pharmacology, The Catholic University of Korea, Seoul,

Republic of Korea

* Pharmacometrics Institute for Practical Education and Training , The
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* Seoul St. Mary's Hematology Hospital, The Catholic University of
Korea, Seoul, Republic of Korea

“ Leukemia Research Institute, The Catholic University of Korea, Seoul,
Republic of Korea

> Department of Internal Medicine, The Catholic University of Korea,
Seoul, Republic of Korea

Background : Multiple myeloma (MM), prevalent among
older adults, is associated with significant cardiovascu-
lar (CV) risks due to its treatment side effects and patient
comorbidities. While recent advancements have notably
improved MM survival rates, there is a conspicuous lack
of data regarding the long-term CV impact on survivors.

Method : This analysis used comprehensive data from South
Korea's National Health Insurance Service, covering approxi-
mately 50 million individuals from 2009 to 2020. Participants
were selected through 1:1 propensity score matching from
an initial cohort of 37,883 MM patients and 378,830 controls,
ensuring comparability between the groups. A 5-year land-
mark analysis included 6,949 patients from each group. The
primary focus was on assessing the incidence of CV events
in MM survivors who had surpassed 5 years post-diagnosis.

Results : The MM and control groups were comparable in mean
age (62.2 + 11.1 years and 62.8 + 106 years, respectively), gender,
age distribution, and comorbidities. An 8-year cumulative incidence
of CV events was 5.8% in the MM group and 6.4% in the control
group, with no statistically significant difference. The cause-spe-
cific hazard ratio for CV events in MM patients versus controls
was 0.898, within a 95% confidence interval of 0.714 to 1.131.

Conclusion : The study reveals no substantial long-term difference
in CV risks between MM survivors and a matched control group.
These findings suggest that the long-term CV outcomes for MM
patients might not be as adversely affected as previously assumed.
These results underscore the need for continued research into car-
diovascular management in multiple myeloma survivorship.

Keywords : Multiple myeloma, Cardiovascular disease, Mortality,
Survivors
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Favorable survival outcomes with de-
layed treatment in multiple myeloma
patients with biochemical relapse
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Daegu, Republic of Korea
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Chungnam, Republic of Korea

Background : Despite recent advances, multiple myeloma (MM)
remains an incurable disease, and initial remission is to be followed
by relapse, demanding additional therapy. However, since the
patients with biochemical relapse are asymptomatic and do not
require immediate treatment, it's a challenge for clinicians to de-
cide the optimal timing for moving onto second-line therapy. We
investigated the prognostic relevance of treatment free interval
in patients with relapsed/refractory multiple myeloma (RRMM).

Method : The Medical records of RRMM patients from 2 cen-
ters in South Korea between 2013 and 2022 were retrospec-
tively reviewed. A cut-off duration of 2 months was used to
define whether treatment free interval was extended or not.

Results : Among 143 patients with RMM, a total of 45.5% was male
and 54.5% was female, and the median age at the initial diagnosis
was 65.8. All patients received either carfilzomib or ixazomib based
therapy for second-line treatment. At the time of biochemical re-
lapse, 95 patients showed negative CRAB signs, and 48 patients did
not experience CRAB signs until the initiation of next treatment. In
the group of negative CRAB signs at relapse, the patients with the
time delay to initiate next treatment longer than 2 months had a
prolonged progression-free survival (PFS) and overall survival (OS)
compared to those with the delay interval shorter than 2 months
(median PFS: 11.54 vs. 646 months, p<0.0001; median OS: 16.11 vs.
11.28 months, p=0.0011) (Fig.1). The group of patients which had
both negative CRAB signs at treatment and the extended delay
interval also showed a better PFS and OS (median PFS: 9.57 vs. 8.19
months, p=0.018; median OS: 14.86 vs. 13.81 months, p=0.017)

Conclusion : The present study suggested that the treatment delay
in RMM patients with negative CRAB signs is shown to be associat-
ed with better survival outcomes.

Keywords : Multiple myeloma, Biochemical relapse, CRAB signs,
Delayed treatment
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The significance of galectin-3 level in
plasma cell proliferations complicated
by kidney damage
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uate Education, Minsk, Belarus

Background : Galectin-3 is an expressed lectin in the hu-
man body that promotes inflammation and fibrotic changes
and it is a biomarker for certain types of heart disease, au-
toimmune diseases, viral infections, etc. The study of galec-
tin-3 level in plasma cell proliferations - MM and MGUS
with kidney damage has not been sufficiently investigated.

Method : The study included 163 patients, 86 MM (median age
of 64 years) and 77 MGUS patients (median age of 62 years).
The observation period was 2018-2023. The criterion for exclu-
sion was the presence in patients of DM and pathology of the
cardiovascular system in the decompensation stage. Deter-

mination of the level of galectin-3 in blood serum was carried
out by the CMIA method on ARCHITECT 12000SR analyzer.

Results : The median level of galectin-3 in MM patients-16.2 ng/
ml, MGUS-18.0 ng/ml, p=0.24. Kidney damage associated with
MGUS at the time of diagnosis was detected in 22 (28.6%) cases,
in patients with newly diagnosed MM in 41 (47.7%). In MM and
MGUS patients with kidney damage, a significant increase in the
galectin-3 level was revealed in relation to patients with preserved
renal function, in whom the galectin-3 level corresponded to
normal rates. (p=0.006, p=0.0001 respectively). The level of pro-
duced galectin-3 correlated with the level of 32-microglobulin
(p<0.001), which is associated with the severity of renal dysfunc-
tion and tumor burden. In MM patients with 32-microglobulin
>3 mg/l, galectin-3 levels were significantly higher (p=0.005) than
in patients with normal indices, in MGUS patients (p=0.0001).
Patients with secretion of light chains of immunoglobulins were
significantly more likely to have higher than normal levels of
galectin-3 (with MM - p = 0.002), with MGUS - p=0.0001), in rela-
tion to patients with other variants of immunoglobulin secretion.

Conclusion : Galectin-3 is promising for use as a biomarker of tumor
damage to the kidneys in patients with plasma cell proliferations.

Keywords : Galectin-3, Kidney damage, Multiple myeloma, Mono-
clonal gammopathy of undetermined significance
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A phase 3, two-stage, randomized
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Background : Mezigdomide (MEZI) is a novel, potent oral cere-
blon E3 ligase modulator (CELMoD™) with enhanced antimy-
eloma effects compared with IMiDs®. Preclinically, MEZI has
shown potent synergy with Vd, and preliminary phase 1/2 results
showed encouraging efficacy and safety of MeziVd in RRMM.

Method : This multicenter, open-label, phase 3 trial comprises 2
stages. Stage 1: 140 patients will be randomized 1:1:1:1 to 1.0, 0.6,
or 0.3mg MEZI plus Vd or PVd to select optimal MEZI dose based
on efficacy, safety, pharmacokinetic, pharmacodynamic, and expo-
sure-response analyses. Stage 2: 620 patients will be randomized
1:1 to MeziVd or PVd for efficacy and safety analyses. Key eligibility
criteria include >18 years, 1-3 prior lines of antimyeloma treatment,
prior lenalidomide exposure, minimal response or better to >1
prior treatment, no prior pomalidomide exposure, no proteasome
inhibitor refractoriness, and documented progressive disease (PD)
during or after last regimen. MeziVd arm treatment includes 21-day
cycles with MEZI on D1-14; 1.3mg/m’ subcutaneous bortezomib
on D1438,11 of C1-8, and on D1, 8 of >C9; 20mg oral dexameth-
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asone on D1,24,589,11,12 of C1-8,and D1,2,89 of >C9. PVd arm
treatment includes 21-day cycles with 4mg oral pomalidomide
D1-14 plus Vd as in the MeziVd arm. Treatment continues until
PD or unacceptable toxicity. Primary efficacy endpoint is progres-
sion-free survival. Planned interim analyses include MEZI dose
selection, and PFS futility and superiority. Secondary endpoints
include recommended MEZI dose plus Vd, overall survival, overall
response rate, time to and duration of response, time to progres-
sion, safety, and quality of life. Patients will be stratified by age,
number of prior lines of treatment, and ISS stage at screening.

Results : Enrollment began September 2022 and is ongoing.

Conclusion : SUCCESSOR-1T (NCT05519085) will compare the ef-
ficacy and safety of MEZI versus pomalidomide in RRMM. © 2023
SOHO Inc. Reused with permission. Previously presented at the
2023 SOHO Annual Meeting. All rights reserved.

Keywords : Clinical trial, Phase 3, Trial in progress, CELMoD, RRMM
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Background : Iberdomide (IBER) is a novel, potent oral cereblon
E3 ligase modulator (CELMoD™) with enhanced tumoricidal and
immune-stimulatory effects compared with IMID® agents. IBER has
synergy with dexamethasone (DEX), daratumumab (DARA), and
bortezomib (BORT) in-vitro. In a phase 1/2 trial, IberDd demonstrat-
ed efficacy and manageable safety profile in patients with RRMM.

Method : This multicenter, open-label study comprises 2 stages:
Stage 1, 2200 patients will be randomized 1:1:1:1 to 1.0, 1.3, 1.6mg
IBER +DARA +DEX or to DVd to identify optimal IBER dose; Stage
2, ~664 patients will be randomized 1:1 to selected IberDd dose
or DVd. Patients will be stratified by number of prior treatment
lines, age, and ISS stage at study entry. Primary efficacy endpoint
is progression-free survival (PFS). Secondary endpoints include
overall survival, duration of response, time to progression, overall
response rate, residual disease negativity rate, safety, and quality of
life. Treatment in the IberDd arm consists of 28-day cycles with IBER
on D1-21; 1800mg DARA on D1,8,15 and 22 of C1-2, D1 and 15 of
(3-6, and D1 of >C7; 40mg DEX on D1,8,15 and 22. Treatment in
the DVd arm consists of 21-D cycles for C1-8 and 28-D cycles for
>C9; 1800mg DARA on D1,8 and 15 for C1-3, D1 for >C4; 1.3mg/m?
BORT on D148 and 11 for C1-8; and 20mg DEX on D1,24,589,11
and 12 for C1-8. Treatment will continue until PD or unacceptable
toxicity. Key eligibility criteria include >18 years, 1-2 prior lines of
antimyeloma, partial response or better to >1 prior treatment, doc-
umented PD during/after last regimen. Prior anti-CD38 treatment is
allowed in Stage 2.

Results : Enrollment is ongoing.

Conclusion : EXCALIBER-RRMM (NCT04975997) will compare effica-
cy and safety of IberDd versus DVd in patients with early RRMM. ©
2023 ASCO. Reused with permission. This abstract was previously
presented at the 2023 ASCO Annual Meeting. All rights reserved.

Keywords : RRMM, Clinical trial, Phase 3, CELMoD, Trial in progress
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Non-clinical test results of tetracyclic
triterpene compound, a new effective
drug candidate for multiple myeloma
treatment
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Background : Multiple myeloma (MM) is an incurable he-
matologic cancer that originates in plasma cells and occurs
primarily in older patients over 60. This study screened for
hit compounds for MM treatments targeting mitochon-
dria and apoptosis proteins. Further, non-clinical testing,
including molecular docking analysis, was performed.

Method : Based on our previous studies, candidate compounds
targeting mitochondria were screened (www.medchemex-
press.com). Apoptosis mechanisms were investigated in vitro.
Complex immunocompromised mice were established by
injecting RPMI8226-RFP-FLuc cells through the tail vein. Effi-
cacy of the KBB-N2 activity was assessed following intraper-
itoneal and tail vein infusions for three days a week at daily
intervals. Toxicity, pharmacokinetics, and molecular docking
analyses were performed according to the established protocols.

Results : The primary mechanism of action of KBB-N2 in MM cells
was inhibiting the activity of the mitochondrial electron transport
(ETC) complex, resulting in the generation of excess intracellular
reactive oxygen species (ROS), which led to tumor cell death by
ROS-mediated apoptosis. In addition, exposure to KBB-N2 inhibited
the activity of catalase, a powerful antioxidant enzyme in MM cells.
KBB-N2 activity involves PARP cleavage and caspase activation in
the apoptotic pathway. Furthermore, KBB-N2 inhibited cell growth
and exerted cytotoxicity. KBB-N2 induced apoptosis by activating
the P53 apoptosis pathway in MM cells. In vivo, all untreated tu-
mor-bearing mice showed rapid tumor growth and severe plasma-
cytomas, which led to death within seven weeks. Mice treated with
KBB-N2 had significantly inhibited tumor growth and longer surviv-
al times. The molecular docking assay revealed the optimal dock-
ing conformation binding energy of KBB-N2 with docking scores



(kcal/M) of -7.3 and -9.8 for ETC complexes | and ll, respectively.

Conclusion : The triterpene compound, KBB-N2, was identified as a
hit compound and may act as a targeted agent for MM treatment.
The antimyeloma activity of KBB-N2 involves interference with the
ETC complex and leads to MM cell death.

Keywords : Triterpene, Anti-myeloma effect, Multiple myeloma
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Glutathione S-transferase M1 and T1
deletion mutation is associated with
the risk of multiple myeloma develop-
ment: A meta-analysis

Arch Raphael Manalac”, Francheska Casupanan‘, Arlene Joy Ca-
nasa', Angela Mae Cuartelon', Justine Nicole Sison', Janina Carla
Zapata', Raphael Enrique Tiongco'

" College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines

Background : Several studies suggest that the deletion mutations
M1 and T1 of the glutathione s-transferase (GST) gene are associated
with cancer development. However, limited studies on its associa-
tion with multiple myeloma (MM) development are available. Hence,
we performed this meta-analysis to obtain more precise estimates
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by pooling together individual studies that had been conducted.

Method : Relevant studies were searched from database
websites and screened. Data from the resulting studies
were pooled in a customized spreadsheet and analyzed us-
ing the Review Manager software. Odds ratios (ORs) and
95% confidence intervals (Cls) were interpreted accordingly.

Results : A total of 118 studies resulted from the search. Four stud-
ies involving 1131 participants (446 cases and 685 controls) were
included in the meta-analysis. Both M1 and T1 deletion mutations
showed significant association with MM development. Based on
the overall and post-outlier findings, the M1 deletion mutation is
associated with a lower risk of MM development. In contrast, the
T1 deletion mutation is more associated with an increased risk
of MM development. These findings are supported by the high
degree of association and robustness of the pooled outcomes.

Conclusion : Overall, the presence of the M1 and T1 deletion muta-
tion is significantly associated with the risk of developing MM. How-
ever, further studies are needed to verify these claims, especially
their applicability in various ethnic settings.

Keywords : GST, GSTT1, GSTM1, Multiple myeloma, Meta-analysis
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MagnetisMM-3 trial: Updated long-
term efficacy and safety of elranatam-
ab in relapsed or refractory multiple
myeloma
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Background : Elranatamab, a humanized, bispecif-
ic antibody, targets B-cell maturation antigen (BCMA)
on myeloma cells and CD3 on T cells. In the phase 2 reg-
istrational MagnetisMM-3 trial (NCT04649359) of elrana-
tamab monotherapy, patients (pts) with relapsed or re-
fractory multiple myeloma (RRMM) who had not received
prior BCMA-directed therapy (n=123) achieved an ORR of 61%.

Method : Eligible pts had previously received >1 proteasome
inhibitor, immunomodulatory drug, and anti-CD38 antibody.
Pts received elranatamab subcutaneously (step-up doses of 12
and 32 mg and then 76 mg once weekly). The primary endpoint
was objective response rate (ORR) assessed by blinded-inde-
pendent central review per IMWG criteria. Minimal residual
disease (MRD) status was assessed using NGS (107 sensitivity).

Results : Median follow-up was 17.6 months (data cutoff: Sept
11, 2023). Confirmed ORR was 61.0% (95% Cl, 51.8-69.6); >CR was
37.4%. In evaluable pts (n=30), 90.0% achieved MRD negativity.
Probability of maintaining a response at 18 mos was 68.8%. Me-
dian PFS was 17.2 mos and median OS was 21.9 mos (not yet
mature with >50% of pts censored). Common AEs (any grade
>25%, grade 3/4 =10%) were infections (69.9%, 40.7%), cytokine
release syndrome (57.7%, 0%), neutropenia (49.6%, 49.6%), ane-
mia (48.8%, 37.4%), diarrhea (44.7%, 3.3%), fatigue (36.6%, 4.1%),
decreased appetite (33.3%, 0.8%), pyrexia (32.5%, 4.1%), throm-
bocytopenia (31.7%, 23.6%), cough (27.6%, 0.8%), lymphopenia
(26.8%, 25.2%), hypokalemia (26.8%, 11.4%), nausea (26.8%, 0%),
injection site reaction (26.8%, 0%), and leukopenia (16.3%, 13.0%).

Conclusion : Extended follow-up from the ongoing MagnetisMM-3
trial of elranatamab in pts with RRMM demonstrated sustained clin-
ical efficacy and no new safety signals.

Keywords : BCMA-Directed therapy, Elranatamab, Relapsed or re-
fractory multiple myeloma, Bispecific antibody
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Clinicopathological characteristics of
monoclonal gammopathy of clinical
significance in a single tertiary hospital
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Background : Monoclonal gammopathy of clinical significance
(MGCS) refers to a group of nonmalignant heterogeneous dis-
eases that have clinical symptoms due to monoclonal protein.
MGCS is subgrouped into renal, cutaneous, and neurologic
significance based on the site of clinical manifestation. MGCS
can present in multiple systemic manifestations, and some
patients have overlapping symptoms in multiple organs, lead-
ing to subgroups based on the predominant symptom. We
investigated the clinicopathological characteristics of MGCS.

Method : We retrospectively evaluated 121 patients with monoclonal
gammopathy (MG) who did not meet diagnostic criteria for plasma
cell myeloma, Waldenstrom macroglobulinemia, or other lymphop-
roliferative disorders. We excluded patients with a history of hemodi-
alysis, kidney transplantation, or malignancy among those diagnosed
with MG. Patients with estimated glomerular filtration rate (e-GFR)

Results : Among the 121 patients with MG, the largest subgroup was
64 (52.9%) suspected MGRS, of which kidney biopsy was performed
in 29 (24.0%) patients and 15 (12.4%) patients were diagnosed with
MGRS. Among the MGRS, 12 renal immunoglobulin light chain amy-
loidosis, 1 thrombotic microangiopathy, 1 proliferative glomerulone-
phritis with monoclonal immunoglobulin deposits, and 1 C3 glomer-
ulonephritis were diagnosed. Nine (7.4%) patients were diagnosed to
monoclonal gammopathy of neurological significance that consists
of 5 polyneuropathy, organomegaly, endocrinopathy, M-protein, skin
changes (POEMS) syndrome and 4 anti-myelin-associated glycopro-
tein (MAG) peripheral neuropathy. Four (3.3%) cases of monoclonal
gammopathy of cutaneous significance included cryoglobulinemia,
necrobiotic xanthogranuloma, Schnitzler syndrome, and scleromyx-
edema. A total of 44 (36.4%) patients did not show clinical symptom:s.

Conclusion : The diagnosis of MGCS was made in 23.1% (28/121)
of the patients with MG. Treatments may need to be tailored to the
clinical symptoms and in-depth differential diagnosis process could
improve the early diagnosis of MGCS.

Keywords : Monoclonal gammopathy of clinical significance,
Monoclonal gammopathy of renal significance, Monoclonal gam-
mopathy of cutaneous significance, Monoclonal gammopathy of
neurological significance
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Retrospective analysis of autologous
stem cell transplantation treatment
outcomes in patients with dialysis-
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Background : Autologous stem cell transplantation performed after
remission-inducing chemotherapy can improve the survival of mul-
tiple myeloma patients, but little research has been done on the
effectiveness and safety of autologous stem cell transplantation in
the dialysis-dependent multiple myeloma (DDMM) patient group.
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Method : The patients receiving dialysis who were diagnosed
with multiple myeloma from January 2001 to December
2022 in Korea were enrolled in this study. We retrospective-
ly analyzed the treatment effectiveness and toxicities of the
group that underwent autologous stem cell transplantation in
DDMM patients with transplantable age of less than 70 years.

Results : Fifty-five DDMM patients with a median age of 56 (38-
69 years) were enrolled from nine Korean institutions. Forty-one
male (74.5%) and fourteen female (25.5%) patients were enrolled.
In twenty-eight patients (50.9%), the stage (R-ISS) at first diagnosis
was stage lll, accounting for half of all patients. High-risk cytoge-
netic abnormalities included 17p deletion in four patients (7.3%),
4;14 chromosome translocation in six patients (10.9%), and 1q
gain in sixteen patients (29.1%). Patients most often received the
VTD regimen as a remission induction chemotherapy (30 patients,
54.5%), and most patients received reduced doses of melphalan
as conditioning chemotherapy. (Table 1) The most common
side effects were hematological toxicities, with grade 3 or higher
thrombocytopenia occurring in twenty-four patients (43.6%) and
grade 3 or higher neutropenia occurring in twenty-one patients
(38.1%). There were no treatment-related deaths among DDMM
patients included in this study. (Table 3) The median progres-
sion-free survival rate was 39.7 months (95% Cl, 29.1-50.3), and
the median OS was 67.2 months (95% Cl, 52.8-81.6). (Figure 1)

Conclusion : In patients with dialysis-dependent multiple myeloma
(DDMM) under the age of 70, autologous stem cell transplantation
improves the treatment response rate and survival outcome with
tolerable treatment-related toxicities.

Keywords : Multiple myeloma, Dialysis, Autologous stem cell trans-
plantation
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PP07-18
Increase of regulatory T cells in multiple
myeloma
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Background : Regulatory T cells (Tregs) are a small subset of
CD4+ T cells that regulate immune homeostasis and self-toler-
ance. In tumor microenvironment, Tregs play a significant role

in anti-tumor immune reaction interacting with various other
immune cells. Especially, myeloma has been associated with
immune abnormalities in number and function of B, T and NK
cells. Moreover, although it has recently attracted attention as a
therapeutic target for drugs, reports concerning Tregs are insig-
nificant. In this study, we aimed to present the expression level of
Treg in myeloma compared with that of the normal control group.

Method : Peripheral blood samples from 90 healthy adult and bone
marrow aspiration samples from 10 initial diagnosed myeloma
patients were collected. Eight-color flow cytometry was performed
using a Duraclone IM Treg tube kit: CD45RA-FITC, CD25-PE, CD39-
PC5.5, CD4-PC7, FoxP3-A647, CD3-AA750, Helios-PBe, CD45-KrO.

Results : The average age of 10 myeloma patients was 68 years, and
the ratio of male to female was 6:4. Marrow aspirates contain a me-
dian of 41.8% plasma cells and 12.8% lymphocytes. A gating strate-
gy was established based on the CD3"CD4FoxP3'CD25" immuno-
phenotypic characteristics on Treg. Proportion of Treg in myeloma
averaged 4.8% of CD3+CD4+ T cells, which was statistically signifi-
cantly higher than the average of 1.8% in normal control (p<0.001).

Conclusion : Treg expression are elevated in myeloma and it can
thwart protective anti-tumor immunity. Further research into the
tumor microenvironment, not just tumor clones, should need be
expanded.

Keywords : Multiple myeloma, Regulatory T cells , Flow cytometry,
CD25+, FoxP3+
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Background : AL amyloidosis, characterized by the deposition of
amyloid fibrils derived from monoclonal light chains, often results
in multi-organ dysfunction. Timely diagnosis is crucial for effective
management. The gold standard for AL amyloidosis diagnosis
involves the demonstration of amyloid deposits by biopsy, usually
in affected organs. Despite their potential co-occurrence between
multiple myeloma (MM) and AL amyloidosis, distinguishing AL
amyloidosis within the context of MM poses diagnostic challenges.

Method : By single-cell RNA sequencing (scRNA-seq), we investi-
gated bone marrow aspirates of 8 treatment-naive AL amyloido-
sis, 18 treatment-naive MM. Publicly available scRNA-seq data of
BM-MNCs from 23 healthy donors were used as normal control.

Results : Utilizing single-cell RNA sequencing, we identified 37 dis-
tinct subtypes of plasma cells, with the majority being MM-specific
and showing patient-specific independence. In contrast, control
and AL groups exhibited a more convergent pattern, comprising
1-2 plasma cell subsets. We discovered gene expression differenc-
es among plasma cells in control, AL, and MM groups. Through
comparative analysis of up-regulated and down-regulated genes,
we identified 2,342 potential candidates specific to AL amyloidosis,
of which 1,598 were up-regulated and 744 were down-regulated.
Focusing on tier-1 genes with possible driver mutations and con-
firming gene nature related to protein metabolism disorders, we
selected 54 genes unique to AL amyloidosis compared to MM or
healthy controls. To develop a transcriptional biomarker panel for
AL amyloidosis, we further refined the selection to 31 genes that
facilitated panel construction, including two housekeeping genes
and 14 genes with the highest statistical significance for panel
development QC. Ultimately, we assembled a transcriptome panel
consisting of 47 genes, specific to the diagnosis of AL amyloidosis.

Conclusion : This panel has the potential to aid in the identification
of patients with asymptomatic plasma cell dyscrasia who should
undergo amyloidosis tissue testing. However, its validation status
necessitates further assessment in a validation cohort.

Keywords : AL amyloidosis, Myeloma, Single cell, Biomarker, Se-
guencing
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Real-world outcomes of novel immu-
notherapy versus standard of care in
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Background : To address the unmet medical need for relapsed/
refractory patients with multiple myeloma (MM), novel immu-
notherapies have been evaluated in prospective trials and have
shown outstanding results compared to standard of care (SOC).
Given the lack of real-world data for T-cell redirecting therapies
and antibody-drug conjugates, we analyzed the outcomes
of heavily pretreated patients with MM who received novel
immunotherapy compared to SOC in real-world population.

Method : From February 2021 to January 2023, 479 patients
who progressed after at least one line of prior anti-myeloma
agents received novel immunotherapy or SOC at our hospital.

Results : In our cohort, 75 (15.7%) and 404 (84.3%) patients received
novel immunotherapy and SOC, respectively. Most baseline char-
acteristics were well balanced between the two groups, except
for significantly lower lactate dehydrogenase (LDH; 250 vs 396; P <
0.001) and more lines of prior anti-myeloma therapy (4.0 vs 3.0; P
< 0.001) in the novel immunotherapy group. Patients in the novel
immunotherapy group received were bispecific antibodies in 31
(41.3%), antibody-drug conjugate in 30 (40.0%), CAR-T cells in 5
(6.7%), and others in 3 (4.0%). Median progression-free survival was
significantly longer in the novel immunotherapy than in the SOC
group (21.3 months vs. 9.5 months; P = 0.021 in overall cohort and
22.3 months vs. 4.5 months; P < 0.001 in the propensity-matched
cohort), but median overall survival was not significantly different
between the two groups (30.3 months vs. 29.5 months; P = 0.570
in the overall cohort and 30.3 months vs. 29.5 months; P = 0.380).
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Conclusion : Our current study showed a survival benefit of novel
immunotherapy compared to SOC in patients who progressed after
at least one line of prior anti-myeloma agents in real-world practice.
This research was supported by a grant (RS-2023-00216446) from
the Ministry of Food and Drug Safety in 2023.

Keywords : CAR-T, Bi-specific antibody, Antibody-drug conjugate,
Multiple myeloma
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Background : Genetic alterations are pivotal in the development
and therapeutic resistance of multiple myeloma (MM). Typical-
ly obtained from invasive bone marrow (BM) samples, the MM
genetic profile poses challenges due to biopsy invasiveness. To
overcome these limitations, we explored the clinical potential
of liquid biopsy using circulating tumor DNA (ctDNA) derived
from minimally invasive peripheral blood (PB) sampling in MM.

Method : Utilizing custom NGS panels (OncoChase, Con-
nectaGen, Seoul, Korea) targeting 156 cancer-related genes,
we analyzed ctDNA samples from 106 patients with mono-
clonal gammopathy of undetermined significance (MGUS,
n=7), smoldering MM (SMM, n=6), or MM (n=89) through
targeted deep sequencing. In a subset (n=7) of MM pa-
tients, ctDNA was tracked at MM diagnosis and relapse.

Results : The cohort exhibited 226 somatic mutations (174 SNVs
and 52 indels), with mutation frequency increasing from MGUS
(average 1.3) to SMM (average 1.7) to MM (average 2.1). Shared
mutations were prevalent in MM (68.9%) compared to MGUS
(25.0%) in paired BM and ctDNA analysis. Recurrent mutations,
particularly RAS/RAF activating mutations (KRAS, NRAS, or BRAF)
and TP53, were significantly enriched in MM genomes. Specific

mutations correlated with MM-related presentations: hypercalce-
mia and TET2 (P=0.048), renal insufficiency and NRAS (P=0.031),
paramedullary myeloma and TP53 (P=0.030), and extramedullary
myeloma and NRAS (P=0.032). Multivariable regression hazard
analysis indicated that NRAS (HR=3.66, 95% Cl 1.20-11.22, P=0.023)
and TET2 alterations (HR=4.70, 95% Cl 1.37-16.11, P=0.014) sig-
nificantly impacted the 2-year progression-free survival rate.
Long-term responders lacked driver mutations, while relapsed/
refractory MM cases showed increased RAS/RAF mutation variant
allele frequencies. Additional mutations, along with an increased
variant allele frequency, characterized relapsed/refractory MM.

Conclusion : Our ctDNA sequential analysis offers substantial
insights into the biology of disease progression and MM prog-
nosis, presenting a minimally invasive diagnostic approach. This
work was supported by the National Research Foundation of Ko-
rea(NRF) grant funded by the Korea government(MSIT) (No. NRF-
2021R1G1A1093870)

Keywords : Myeloma, Circulating tumor DNA, Cell-free dna, RAS,
TP53
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The TERT rs2736100 polymorphism as
genetic predisposition of myeloprolif-
erative neoplasms in Asian population:
A systematic review and meta-analysis

Alfatea Pintari Rahmi", Tohari Tohari?, Anindia Reina Yolanda®,
Shinta Oktya Wardhani’

1

Medical Faculty, Universitas Brawijaya, Malang, Indonesia

* Internal Medicine Department, Universitas Brawijaya, Malang, Indo-
nesia

® Emergency Department, Lavalette Hospital, Malang, Indonesia

“ Hemato-Oncology Division of Internal Medicine Department, Univer-
sitas Brawijaya, Malang, Indonesia

Background : Myeloproliferative neoplasms (MPN) are often
characterized by specific genetic variation. Previous studies
reported that a single nucleotide polymorphism (SNP) in the
telomerase reverse transcriptase (TERT) gene, rs2736100, is
highly associated with MPN risk among Caucasians. However,
less is known whether this association is present in the Asian
population. This study aimed to confirm the association be-
tween TERT rs2736100 polymorphism and MPNs among Asians.

Method : We performed a comprehensive literature search from
PubMed, ScienceDirect, and Cochrane Central databases us-
ing search terms ((TERT) OR (telomerase reverse transcriptase))
AND ((polymorphism) OR (genetic)) AND ((myeloproliferative
disorder) OR (myeloproliferative neoplasm)) that were pub-
lished from the year of 2000 up to October 2023. Case-control
studies in the Asian population were collected using specific
inclusion criteria and then assessed for study quality using
the Newcastle-Ottawa Scale (NOS). Pooled odd ratios (ORs)
with a 95% confidence interval (95% Cl) were estimated using
STATA 17 in different genetic models to evaluate the asso-
Ciation between TERT rs2736100 polymorphism and MPNs.

Results : A total of 3 studies, including 480 MPN patients and
17413 healthy controls were examined after an initial 102 titles
and abstracts were screened and excluded. We found a signifi-
cant association between TERT rs2736100 polymorphism and the
risk of MPNs in allele model (C vs A) [OR 1.73; 95% Cl 1.49-2.01];
homozygous model (CC vs AA) [OR 2.96; 95% Cl 2.21-3.97];
heterozygous model (AC vs AA) [OR 1.68; 95% Cl 1.29-2.18]
dominant model (CC+AC vs AA) [OR 2.00; 95% CI 1.56-2.55];
and recessive model (CC vs AC+AA) [OR 2.14; 95% Cl 1.69-2.72].

Conclusion : This study confirmed that the TERT rs2736100 poly-
morphism is associated with the risk of MPNs in all genetic models,
potentially increasing susceptibility among Asians. Further research
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involving a larger population is needed to explain the functional
role of gene polymorphism in MPNSs.

Keywords : Asian, Myeloproliferative neoplasms, Polymorphism,

rs2736100, TERT
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PP08-2

Molecular profile of myeloproliferative
neoplasms

Jiyeon Kim', Yu Jeong Choi', Haerim Chung’, Hye Won Kook’ Ji
Eun Jang’, Doh Yu Hwang’, Seung-Tae Lee', Jong Rak Choi', June-
Won Cheong’, Saeam Shin'”

Department of Laboratory Medicine, Yonsei University College of
Medicine, Seoul, Republic of Korea

* Department of Internal Medicine, Yonsei University College of Medi-
cine, Seoul, Republic of Korea

Background : In classic, BCR:ABL1-negative myeloproliferative
neoplasm (MPN), JAK2, CALR, and/or MPL gene mutation is found
in over 90% of patients. These genes are considered ‘disease
driver mutations, contributing to the expression of MPN pheno-
types. Genes such as TET2, ASXL1, and DNMT3A are considered
‘clonal driver mutations’ and are thought to modify the pheno-
type only when present alongside JAK2, CALR, and MPL. In this
study, we investigated the mutation profiles of MPN patients.

Method : We conducted a retrospective study on patients who
underwent targeted NGS panel testing and were diagnosed
with MPN from July 2017 to June 2023. The targeted NGS panel
included 531 genes associated with hematological disorders.
We examined the mutation profile of patients, specifically
the prevalence of JAK2, CALR, MPL, and other accompanying
genes. Additionally, the mutation profiles of cases that pro-
gressed to acute leukemia after MPN diagnosis were examined.

Results : Of 87 patients, among 37 essential thrombocythemia
patients, 23 (62.2%) patients had sole JAK2 or CALR mutations.
ASXLT and TET2 were the most commonly found genes among
accompanying genes. In 31 polycythemia vera patients, 20 (64.5%)
patients had sole JAK2 mutations. TET2 was the most frequent ac-
companying gene. Among 19 primary myelofibrosis patients, most
patients (73.68%) had JAK2 and other mutations, with ASXL T and
TET2 being the most reported. Eight patients had secondary leu-
kemia, with seven diagnosed with acute myeloid leukemia and
one with acute lymphoblastic leukemia. Six had JAK2 mutations,
with four having 7P53 mutations and two having RUNXT and ASXLT.

Conclusion : In this study, we investigated the mutation profile of
MPN patients. There were differences in disease driver mutations
and in accompanying clonal driver mutations dominantly found
in each type of disease. Further research is needed to determine
whether these differences in the mutation profile affect the prog-
nosis of patients.

Keywords : Myeloproliferative neoplasms, Essential thrombocythe-
mia, Polycythemia vera, Primary myelofibrosis, Mutation profile
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Targeting c-Ab/ in myeloproliferative
neoplasms: Benzylisoquinoline deriv-
atives and their inclusion complexes
form by molecular docking/ADMET
profiles

Rizki Rachmad Saputra', Reny Rosalina”

1

Department of Chemistry, Universitas Palangka Raya, Palangka Raya,
Indonesia

Background : Myeloproliferative Neoplasms (MPNs) encompass a
group of hematologic disorders characterized by abnormal prolifer-
ation of myeloid cells. The aberrant activation of the c-Abl protein,
often associated with the BCR-ABL1 fusion gene, plays a crucial role
in the pathogenesis of Chronic Myeloid Leukemia (CML), a subtype
of MPN. This abstract delves into the potential of benzylisoquinoline
derivatives and their inclusion complexes with 3-cyclodextrin (CD)
for Myeloproliferative Neoplasms treatment, utilizing molecular
docking techniques and comprehensive assessments of Absorp-
tion, Distribution, Metabolism, Excretion, and Toxicity (ADMET).

Method : In this investigation, 13 derivative compounds and 2
reference compounds were assessed as inhibitors for the c-Abl
kinase domain (4XEY) against pivotal proteins implicated in My-
eloproliferative Neoplasms, utilizing Autodock Vina 4. Furthermore,
the SwissADME servers were employed to predict the ADMET
profiles of these compounds. Subsequent exploration focused on
forming CD inclusion complexes between selected benzylisoquin-
oline derivatives and carrier molecules, with the aim of bolstering
stability and bioavailability, thereby optimizing targeted delivery.

Results : Compounds 13, 4, and 3 demonstrated the most sub-
stantial binding affinity (9.7, 9.1, and 8.9 kcal/mol, respectively),
closely approaching the native ligand’s affinity. The binding
resemblance to the c-Abl active site fell within the 75-80%
(Figure 1) range compared to dasatinib. Selected compound
depicted superior ADMET properties. This dual assessment
approach aimed to pinpoint promising candidates exhibiting
robust c-Abl inhibitory effects, favorable pharmacokinetics, and
heightened stability through CD inclusion complex strategies.

Conclusion : Our results showed that certain benzylisoquinoline de-
rivatives, in CD inclusion complex form, exhibited stronger binding
to the c-Abl protein and improved pharmacokinetic properties. This
combined approach, integrating molecular docking and ADMET
analyses, provided a thorough framework for choosing and devel-
oping these derivatives and their inclusion complexes as potential
treatments for Myeloproliferative Neoplasms. Further experimental
confirmation is essential to confirm the effectiveness and safety of



these promising candidates in both preclinical and clinical settings.

Keywords : Myeloproliferative neoplasms, c-Abl, Benzylisoquinoline,
Inclusion complexes, Docking
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Combination of hydroxyurea and
anagrelide as first-line treatment for
patients with essential thrombocythe-
mia

Young Hoon Park", Sewon Lee', Seonggyu Byeon’, Hana Kim’,
Kyoo-Hyung Lee', Yeung-Chul Mun'

" Division of Hematology/Oncology, Department of Internal Medicine,
Ewha Womans University Medical Center Mokdong Hospital, Seoul,
Republic of Korea

* Division of Hematology/Oncology, Department of Internal Medicine,
Ewha Womans University Medical Center Seoul Hospital, Seoul,
Republic of Korea
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Background : To overcome either intolerance or resistance to
hydroxyurea (HU) or anagrelide (AG) in essential thrombocythe-
mia (ET), combination therapy has been explored in various
studies. However, the majority of these studies focused on
patients who exhibited resistance or intolerance to either HU
or AG as second-line treatment. Hence, we evaluated the effec-
tiveness and safety of upfront HU and AG combination therapy.

Method : We retrospectively analyzed data from 21 patients (9
male and 12 female) who received a combination of HU and AG
as their initial treatment among the 241 patients diagnosed with
intermediate- and high-risk ET based on IPSET-thrombosis score.

Results : At the time of diagnosis, the median age of patients was
62 years (range, 26-87), and the median platelet count was 912 x
10°/L (range, 520-1720). There was a tendency for patients in the AG
monotherapy group to be younger (p=0.068), and for patients in the
combination group to have a higher proportion of high-risk patients
compared to the other groups (p=0.081). In the combination group,
the mean daily dose of HU and AG was 1142.5 mg/day (range, 500-
2000) and 1.45 mg/day (range, 1.0-2.5), respectively. These doses
were significantly lower than those administered in the monother-
apy group (p=0.01 for HU and p<0.01 for AG). Treatment-related
adverse events of any grade occurred in 52.3% of patients receiving
HU plus AG combination therapy, 44.3% of those in HU monother-
apy, and 43.4% of those in the AG monotherapy group. However,
the HU plus AG combination therapy group demonstrated a
significantly lower incidence of grade 3-4 AEs compared to the
other two groups (p=0.008 for HU monotherapy vs combination
therapy and p<0.01 for AG monotherapy vs combination therapy).

Conclusion : As a first-line treatment, the combination therapy
of HU and AG demonstrated comparable clinical and laboratory
responses with a low incidence of severe side effects compared to
monotherapy.

Keywords : Hydroxyurea, Anagrelide, Combination therapy, Essen-
tial thrombocythemia, Frontline
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Risk of thrombosis, hemorrhage and
leukemic transformation in patients
with myeloproliferative neoplasms:
Anationwide longitudinal cohort study

Joon Young Hur', Nayeon Choi, Jung Hye Choi', Jiyeong Kim™’,

Young-Woong Won'"

" Department of Internal Medicine, Hanyang University Guri Hospital,
Hanyang University College of Medicine, Guri, Republic of Korea

* Biostatistical Consulting and Research Lab, Hanyang University, Seoul,
Republic of Korea

® Department of Pre-Medicine, Hanyang University, Seoul, Republic of
Korea

Background : Little is known about the risk of thrombosis, hem-
orrhage, leukemic transformation in patients with myeloprolifer-
ative neoplasms (MPNs), including essential thrombocythemia
(ET), polycythemia vera (PV), and primary myelofibrosis (PMF).

Method : We performed a nationwide longitudinal cohort
study using the Korean National Health Insurance System
(NHIS) database. MPNs patients (n = 9,779) and their 1:4 age-
and sex-matched controls (n = 39,116) were enrolled. The
risk of thrombosis, hemorrhage, leukemic transformation
was estimated using a Cox proportional hazards regression,
and stratified analyses were performed for related factors.

Results : During a median of 7.9 years of follow-up, 17.6% of
MPNs patients (1,723/9,779) and 10.8% of the matched controls
(4,246/39,116) developed arterial thrombosis, 9.7% of MPNs patients
(956/9,779) and 5.6% of the matched controls (2,200/39,116) devel-
oped venous thrombosis and 2.1% of MPNs patients (215/9,779)
and 1.0% of the matched controls (424/39,116) developed hem-
orrhage. The overall risk of developing thrombosis, hemorrhage,
leukemic transformation was higher in MPNs patients (adjusted
hazard ratio [aHR] 1.907, 95% confidence interval [Cl]: 1.801-2.018
for arterial thrombosis, aHR 2.069, 95% Cl: 1.915-2.235 for venous
thrombosis, aHR 2.273, 95% Cl: 1.924-2.685 for hemorrhage, and
aHR 77.523, 95% Cl: 52.885-113.639 for leukemic transformation)
than in the matched controls. Patients with MPNs had a 10-year
cumulative incidence of leukemic transformation of 6.1%. In the
stratified analyses, the increased risk of arterial thrombosis was
more prominent in young age patients with MPNs (interaction
p<.001), and urban residency (interaction p=0.011), whereas
there was no substantial effect associated with sex, smoking.

Conclusion : The patients with MPNs have a higher risk of throm-
bosis, hemorrhage, and leukemic transformation than matched
controls. Strategies are needed to reduce the burden of thrombosis,
hemorrhage, leukemic transformation in MPNs patients.

Keywords : Thrombosis, Hemorrhage, Leukemia, Myeloproliferative
neoplasm, Thrombocythemia

Tible. Haind Raros s 545 Conienc tervaltfr the il o thrombes, hemerrhagy, ket formation i WP
patient Compared wi the Matched C oo

Wty dlowsp ety o L Mend
uration 7 0] Haowd i B () Haaed rati” 5%
Betzrd Sroembest
Matcitee! cortyoty LR b HE 1 pebesency 1 ey
s 1 e a1 1904 1001013 1907 LEON-2IN)
Ve Srorsbod
Mncied coemh 1 bk 1 ey 1 felemey
(Lo o 2064 15961 1068 (L5105
Hemerhage
Mgt corton & LvE k! 1 e 1 felmey
W Ji Bl ix LI [1.906-L67% LI S0 LEES
Leukeres translormation
Matcitee! contyoty
Wt H
* it B i v, i
Rbowvahors 7 e
PP08-6

Clinical features and outcomes of JAK2
unmutated erythrocytosis

Jeong Suk Koh', Sora Kang', Myung-Won Lee', Hyewon Ryu', Ik-
Chan Song', Hyo-Jin Lee', Hwan-Jung Yun', Deog-Yeon Jo"
" Division of Heratology/Oncology, Department of Internal medicine,

Chungnam National University College of Medicine, Daejeon, Repub-
lic of Korea

Background : Treatment strategies for JAK2 unmutated
erythrocytosis vary due to the inconsistent risk of throm-
bosis. Furthermore, the clinical implications of erythrocy-
tosis in Korean populations have rarely been described.

Method : We conducted a retrospective analysis of pa-
tients diagnosed with polycythemia vera (PV) or JAK2
unmutated erythrocytosis at Chungnam National Univer-
sity Hospital between January 2010 and December 2022.

Results : In total, 282 patients were enrolled, including 194 with
erythrocytosis and 88 with PV. Compared with PV patients, pa-



tients with erythrocytosis were younger (66.5 [31-91] years vs.
52 [17-84] years; P = 0.026) and predominantly men (45.5% vs.
90.7%; P < 0.001. Hypertension (47.9% vs. 28.9%, P = 0.004), so-
dium-glucose cotransporter-2 inhibitor use (12.9% vs. 0%, P <
0.001), smoking (37.1% vs. 21.7%, P = 0.003), chronic obstructive
pulmonary disease (COPD; 8.8% vs. 2.3%, P = 0.044), heart failure
(6.7% vs. 0%, P = 0.013), and elevated body mass index (> 30 kg/
m’; 18.0% vs. 2.3%, P < 0.001) were more prevalent in erythro-
cytosis patients than in PV patients. The overall cumulative inci-
dence of thrombosis was significantly higher in PV patients than
in erythrocytosis patients (10-year incidence 51.2% vs. 14.7%; P
< 0.001). Phlebotomy did not affect the cumulative incidence of
thrombosis in erythrocytosis patients (0% vs. 6.8%, P = 0.280). Cox
regression analysis identified diabetes mellitus (DM; HR 4.93, 95%
C11.26-19.31, P = 0.022) and COPD (HR 11.88, 95% Cl 2.59-54.55,
P =0.001) as independent risk factors for thrombosis in erythro-
cytosis patients. Overall survival was lower in PV patients than in
erythrocytosis patients (10-year survival 65.8% vs. 954%, P = 0.064).

Conclusion : Although JAK2 unmutated erythrocytosis carries a
significantly lower thrombotic risk than PV, individuals with erythro-
cytosis, particularly patients with DM and COPD, have a persistent
risk of thrombotic vascular events.

Keywords : Erythrocytosis, JAK2, Piolycythemia Vera , Thrombosis
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JAK2V617F, CALR and MPL mutation
profiles in patients with myeloprolifera-
tive neoplasms, northeast Thailand
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Chaimanee’, Pimjai Anata’, Pinsuda Klangsang'
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Background : Mutations in the genes JAK2V617F, Calreticulin
(CALR), and Myeloproliferative Leukemia virus oncogene (MPL)
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have been identified as drivers of Myeloproliferative Neoplasms
(MPNs), including Polycythemia Vera (PV), Essential Thrombocy-
tosis (ET), and Primary Myelofibrosis (PMF). JAK2V617F, MPL, and
CALR mutations are included as major diagnostic criteria for MPN
in the 2008 WHO diagnostic criteria. This study aims to determine
the genetic profile of the JAK2V617F, MPL, and CALR muta-
tions genes among patients with MPNs in Northeast Thailand.

Method : The retrospective evaluation focused on the
JAK2V617F, CALR, and MPL mutation profiles in 201 patients
with MPN in Northeast Thailand. Data were collected from
January 2017 to January 2021. Peripheral blood and bone
marrow samples were analyzed using Real-Time Quantitative
Reverse Transcription PCR (qRT-PCR). The study population
consisted of 82 cases of PV, 97 cases of £7, and 22 cases of PMF.

Results : The result showed that in 96.34% of PV,
84.49% of ET and 86.36% of PMF, we found mutations
in JAK2V617F, MPL or CALR. Specifically, 72.14% carried
JAK2V617F mutations, 14.92% had CALR mutations, 2.49%
had MPL mutations, and 10.45% were triple negative. No
MPL W515L/K mutation was detected, and CALR muta-
tions were not found in PV cases. The predominant mutation
type in both ET and PMF was the CALR Type 1 mutation.

Conclusion : The JAK2V617F mutation plays a pivotal role as a
primary screening tool for diagnosing MPN. Based on our study
findings, we recommend conducting JAK2V617F mutation testing
as the initial diagnostic step when PV is suspected. Furthermore, the
assessment of JAK2V617F and CALR mutations is crucial in the di-
agnostic process of MPN, especially ET. Therefore, we propose that
every patient suspected of having a myeloproliferative neoplasm
undergo screening for these mutations.

Keywords : Myeloproliferative neoplasms, JAK2V617F mutation,
CALR mutation, MPL mutation, Northeast Thailand
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A pilot project to assess genotoxicity
induced by hydroxyurea in patients
with JAK2 positive polycythemia vera

Senani Williams

Pathology, Faculty of Medicine, University of Kelaniya, Ragama, Sri Lanka

Background : Polycythemia vera (PV) is a myeloproliferative
neoplasm. Hydroxyurea (HU) is used as first line therapy in
patients with high-risk PV. Its also used in patients low-risk PV
with higher thrombotic risk. Its genotoxic effects and possi-
ble mutagenicity have been a long-term concern. Cytokinesis
blocked micronucleus (CBMN) assay is a method assessing
biomarkers of DNA damage, namely micronuclei (MN) and is
used to assess genotoxicity of HU in sickle cell anemia (SCA).

Method : Twenty adults with JAK 2 positive PV managed with HU
(10) and venesection alone (10) were compared against age and
sex matched controls (20). Frequency of MN in peripheral blood
bi nucleated lymphocytes were counted by cytokinesis block
micronucleus (CBMN) assay. Lymphocyte culturing and scoring of
micronuclei were done according to standard protocol by Interna-
tional Atomic Energy Agency. Data analyzed with SPSS. Significance
of difference in MN between the different groups were tested
using paired t- test. The significance level adopted was p<0.05.

Results : A significant difference MN was seen between patients
managed with HU(JPH) and the control population (p value =0.02).
No significant difference in frequency of micronuclei was seen
between patients managed with venesections (JPV) and control
population (p value =0.05) A significant association between plate-
let count (t= 449 r=047) and the number of micronuclei was ob-
served, and strength of this correlation was increasing with increas-
ing platelet count. There was no statistically significant association
between number of MN with WBC count (t=.232 r=:324) constitu-
tional symptoms (t=2.52) or increasing size of spleen (=021, t=.930).

Conclusion : Data demonstrated statically significant micronuclei
in peripheral blood lymphocytes of JAK2 V617f positive PV patients
treated with HU but not in patients managed with venesections
alone. An indicator of increased susceptibility to DNA damage. Its a
pilot study and a larger study is recommended.

Keywords : Polycythemia vera, Hydroxyurea, Cytokine block micro-
nucleus assay
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Progression of carotid plaque burden
in patients with polycythemia vera and
essential thrombocythemia

Seug Yun Yoon, Sun Young Jeong, Min-Young Lee, Kyoung Ha
Kim, Namsu Lee, Jong-Ho Won'
" Division of Hematology & Medical Oncology, Department of Internal

Medicine, Soonchunhyang University Seoul Hospital, Seoul, Republic
of Korea

Background : Preventing vascular events is the main objective
of treatment for patients with polycythemia vera (PV)/ essen-
tial thrombocythemia (ET). Carotid ultrasonography (USG) is a
safe and noninvasive diagnostic tool that provides information
about carotid artery characteristics and may be used for the
early detection of coronary artery disease and stratification of
cardiovascular and stroke risk. The carotid plaque burden was sig-
nificantly higher in patients with PV/ET compared to the general
population in our previous study. We aimed to monitor changes
in carotid plague burden throughout treatment in PV/ET patients.

Method : We conducted a retrospective evaluation of med-
ical records and assessed carotid plaque burden in patients
diagnosed with PV) or ET. Specifically, we focused on individ-
uals who had undergone carotid ultrasonography (USG) at
least twice at the Soonchunhyang University Seoul Hospital.

Results : Of the 56 patients, 30 were diagnosed with PV, while 26
were diagnosed with ET. The interval between the first carotid
USG and the subsequent carotid USG was fifteen months. There
were 18 newly diagnosed patients included in the study. The
carotid plaque score exhibited an increase in the subsequent ca-
rotid USG in comparison to the initial carotid USG (3.38 + 147 vs.
373 + 146, p = 0.0139) (Figure). Plaque burden increased despite
insignificant differences in leukocyte, platelet, and hemoglobin
counts between the two groups. Hematologic improvement was
observed even in patients who were newly diagnosed, howev-
er, there was a tendency for carotid plaque burden to worsen.

Conclusion : In conclusion, it was confirmed that the carotid plaque
burden persisted in progression during follow-up with PV/ET pa-
tients. This requires a new treatment strategy to prevent plaque
progression.

Keywords : Carotid plaque burden, Polycythemia vera , Essential
thrombocythemia
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Next generation sequencing is vital for
accurate genotyping in inherited bone
marrow failure syndromes

Ganesh Kumar Viswanathan', Jasmita Dass', Richa Chauhan’,
Rishi Dhawan', Mukul Aggarwal', Pradeep Kumar', Manoranjan
Mahapatra'

" Hematology, All India Institute of Medical Sciences (AIIMS), New
Delhi, New Delhi, India

Background : Inherited bone marrow failure syndromes (IBMFS)
are a heterogenous group of disorders presenting with cytope-
nia(s) & a hypocellular bone marrow. Identification of the asso-
ciated germline variant(s) by next generation sequencing (NGS)
is vital for proper nomenclature and distinguishing from mimics
like hypoplastic myelodysplastic syndrome & immune aplastic
anemia (IAA). This guides appropriate clinical management.

Method : Retrospective analysis of 73 cases (IBMFS with atypical
features & young IAA) presenting over 4.5 years was performed.
Median age was 8.5 years (Range 2 months-44 years). M:F ratio was
3.8:1. Pancytopenia was the most common presentation. Physical
abnormalities of IBFMS were seen in 5 patients. IAA was initially sus-
pected in 15 (20.5%) patients. Chromosomal breakage study (CBS)
was positive in 3 cases. NGS testing by a targeted gene panel was
studied in most cases and by clinical-exome sequencing in 5-cases.

Results : Thirty-eight cases (52%) had presence of atleast one
genetic variant.(Figure-1) A total of 47 genetic variants were identi-
fied. Variant zygosity included: heterozygous(21), homozygous(5),
hemizygous(3) and compound-heterozygous(9). Variant types
were exonic missense variants(38), splice site variants(4), indels
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in exons(2) and frameshift with chain termination(3). FA was the
most common IBMFS; others were DKC, SCN, DBA, CAMT, radi-
oulnar synostosis with amegakaryocytic thrombocytopenia and
Shwachman-Diamond syndrome.(Table-1) Genotyping resulted
in revision of clinical diagnosis in 18 cases. Seven cases which
mimicked a BMF include: germline variants with predisposition
to myeloid malignancy-2 (SAMD9, ANKRD26), immunodeficiency
syndromes-3 (WAS, ADA2, STIM1) and others: 2 hemophago-
cytic lymphohistiocytosis & hereditary TTP (PRF1, ADAMTS13).

Conclusion : NGS identified gene variants in >50% IBMFS; this is
particularly useful in atypical presentations like absent physical
abnormalities and negative CBS; this avoids mislabeling an IBMFS
as IAA. Accurate genotype identification guides appropriate clinical
management, i.e, avoiding anti-thymocyte globulin, screening
potential stem-cell donors in family for the variant. Antenatal coun-
seling, screening for cancers, pulmonary & liver fibrosis can also be
undertaken.

Keywords : Inherited bone marrow failure syndromes, Next gener-
ation sequencing, Fanconi anemia, Germline variants, Pancytopenia
with hypocellular bone marrow
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The frequency of clonal T cells and its
correlation with clinical and laboratory
parameters in adult-onset aplastic ane-
mia

Sudhanshi Raina', Abhishek Asthul', Arihant Jain', Anand Bal-
akrishnan', Praveen Sharma', Pramod Kumar', Prabhjot Kaur/,
Man Updesh Singh Sachdeva', Pankaj Malhotra', Alka Khadwal',

Sreejesh Sreedharanunni’”

' Department of Hematology, Postgraduate Institute of Medical Educa-

tion and Research, Chandigarh, India, Chandigarh India, India

Background : T-cell-mediated immune mechanisms play an im-
portant role in the pathogenesis of aplastic anemia/AA. The nature
and patterns of T-cell expansion at presentation are likely to predict
the response to therapy. We report the frequency of dominant
T-cell clones(monoclonal/oligoclonal) in consecutive patients
with AA and correlate with clinical and laboratory parameters.

Method : T-cell receptor gamma-gene rearrangement assay/
TCR-G-RA (Invivoscribe Inc, USA) by fragment length analysis
(ABI3500) was performed in the bone-marrow samples of 92
consecutive adults (>12 years) with AA over 18 months. The
presence of one or two peaks that have a height twice the
height of two adjacent fragments and showed consistent pat-
terns on duplicate testing was considered as dominant clone.

Results : The demographic profile of 92 patients is summarized in
Table 1. The median age of the cohort was 34 years, and the male-
to-female ratio was 1:1. Very severe aplastic anemia/VSAA constitut-
ed 20.7% of cases. A dominant clone was noticed in the TCR-G-RA
in 26 (28.3%) of cases; which includes one/two dominant peaks in
a polyclonal background in 21 cases, dominant/monoclonal peak
without polyclonal cells in 2 cases and oligoclonal peaks in 3 cases.
The remaining 66 cases did not show any dominant clone. The
dominant clones were more frequent in non-severe (30%) or severe
AA (28.5%) than VSAA (15.7%). In two cases, we used T-cell Receptor
Constant B Chain-1 (TRBC1) flow-cytometry to confirm the pres-
ence of clonal T cells in terminally differentiated CD57+ CD8+ T cells.

Conclusion : Our study documented the presence of clonal T
cells in 28.3% of AA, the most frequent being in non-severe and
severe AA compared to very severe AA cases. We documented the
clonal expansion of terminally differentiated CD57+CD8+T-cells
by flow-cytometry in two cases with dominant clones. We plan to
identify the T-cell subset involved in clonal expansion and to cor-
relate with treatment response

Keywords : TCR rearrangement, Clonal T cells, Aplastic anemia, Bone
marrow failure, Cytogenetics.
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Establishing reference range for rela-
tive telomere length in normal Indian
individuals

Sudhanshi Raina", Prabhjot Kaur', Pradeep Reddy’, Shilpa Am-

atya', Anand N Balakrishna', Man Updesh Singh Sachdeva',
Prateek Bhatia', Amita Trehan', Arihant Jain', Rekha Hans', Anup
Ghosh', Pankaj Malhotra', Reena Das', Sreejesh Sreedharanunni’

" Department of Hematology, Postgraduate Institute of Medical Edu-
cation and Research, Chandigarh, India, Chandigarh, India, India

Background : Shorted telomeres (sTL) are associated with
various hematological disorders. sTL (less than 1% or 2" per-
centile matched for age) have diagnostic value in dyskerato-
sis congenita/DC and correlate with treatment response in
acquired aplastic anemia. However, there is a lack of normal
range for the population. We attempted to establish refer-
ence ranges for the Indian population in different age groups.

Method : The methodology is summarized in figure-1. For
each sample, the mean of three Ct values was calculatedfor



telomeres(T) along with mean of Ct values of housekeeping
genes(H) and, deltaCt = T-H was calculated. In each run, the Ct
data for age-matched controls for the individual controls were
also averaged and used as reference sample, and this was used
to calculate deltadeltaCt= deltaCt(control)-deltaCt(reference) and
finally a 2°“**"““ value was calculated. This formed the relative
telomere length/RTL. Subsequently, this RTL was also converted
into percentile values using SPSS software for each age group.

Results : During the study period, RTL was determined in a total of
379 samples from 137 normal controls. Their age ranged from 3-59
years (median-23 years). There were 86 males and 51 females. The
RTL from same individuals were finally averaged. They were divided
into four groups — <21 years (n=58), 21-30 years (n=46), 31-40 years
(n=15) and >40 years (n=18). The median (range) of RTL in respec-
tive age groups were 1.03 (0.25-3.31),0.89 (0.53-3.85), 1.03 (0.58-2.07),
and 0.89 (0.48-2.76) respectively. The 1" percentile of RTL in the
respective age groups were 0.25, 0.52, 0.58, and 0.48 respectively
while, 2" percentiles were 0.29, 053, 0.58, and 0.48 respectively.

Conclusion : We determined RTL in 137 normal individuals and de-
termined normal reference ranges in various age groups. We plan
to determine RTL in more number of controls (minimum 100 indi-
viduals in each age group) before using it for routine patient care

Keywords : Telomere length analysis, Inherited marrow failure,
Aplastic anemia, Real-Time PCR, Reference range
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Efficacy and safety of ATG + CsA +
Romiplostim for untreated aplastic
anemia: A phase 2/3 clinical trial
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Background : Romiplostim (ROMI) has been shown to pro-
mote tri-lineage hematopoiesis in patients with acquired
aplastic anemia (AA) refractory to immunosuppressive ther-
apy (IST) or eltrombopag; however, its effectiveness in the
combination therapy with antithymocyte globulin (ATG) +
cyclosporine (CsA) as a first-line treatment remains unknown.

Method : We conducted a phase 2/3 clinical trial to evaluate the effi-
cacy and safety of rabbit ATG+CsA+ROMI in patients with AA requir-
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ing transfusions who had not been exposed to IST. ROMI, 10 pg/kg
was started on day 1 of ATG therapy and was given weekly for the
first 4 weeks. The dose was adjusted from 5 to 20 ug/kg according
to the prespecified dose adjustment procedure. If the patient had
CRfor 4 consecutive weeks after Week 14, the dosing frequency was
changed to biweekly administration of the same dose. Treatment
lasted until Week 26, but for those who agreed to continue treat-
ment, ROMI administration was extended to Week 52. The primary
endpoint was the hematological response rate (HRR) at Week 27.

Results : Seventeen patients (9 Japan, 7 Korea, and 1 Taiwan; 5
transfusion dependent NSAA, 6 SAA and 6 VSAA) were enrolled
in the study. The median age was 44.0 years. Two patients dis-
continued ROMI before Week 27 (one patient died, and one
was transferred to another hospital). The HRR (CR/PR) at Week
27 was 76.5%, of which 6 (35.3%) achieved CR. Four patients
received ROMI biweekly after Week 14. No chromosomal abnor-
mality or transformation into MDS and/or AML was observed.

Conclusion : ATG+CsA+ROMI should serve as a new first-line treat-
ment option in patients with AA.

Keywords : Romiplostim, Cyclosporine A, Antithymocyte globulin,
Acquired aplastic anemia, Bone marrow failure
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Efficacy and safety of romiplostim com-
bined with cyclosporine A as a first-line
treatment in patients with aplastic ane-
mia: A phase 2/3 clinical trial
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Background : Romiplostim (Rom), a thrombopoietin receptor
agonist (TPO-RA), promotes tri-lineage hematopoiesis in patients
with acquired aplastic anemia (AA) refractory to immunosuppres-
sive therapy (IST) or eltrombopag. Its effectiveness in combination
with cyclosporine (CsA) as first-line treatment remains unknown.

Method : A multi-national, open-label, phase 2/3 study was
conducted in Japan and Korea (NCT04095936). Transfusion-de-
pendent adult AA patients who were previously untreated with
IST received Rom 10 pg/kg QW for the first 4 weeks. The dose
was adjusted from 5 to 20 pg/kg from Week 5 and continued
until Week 26. The primary endpoint was hematological re-
sponse rate (HRR) at Week 27 based on response assessment
criteria (Table 1). Secondary endpoints included HRR at Week
14; time to hematological response; and proportion of patients
achieving transfusion independence or reduced requirement.

Results : Thirty-one patients were screened, of which 24 (7 plate-
let or red blood cell (RBC) transfusion dependent non-severe AA
[NSAA], 13 severe AA [SAA], and 4 very severe AA [VSAA]) were
enrolled. The median age was 52.0 years. HRR at Week 27 was
41.7% (10/24), of which 3 and 7 achieved CR and PR, respec-
tively, 57.1 % in NSAA, 46.2% in SAA, and 0 % in VSAA subjects.
HRR at Week 14 was 29.2%. Median time to first hematological
response was 92.0 days (range, 31-133). Of 19 platelet-transfu-
sion-dependent patients, 14 (73.7%) had decreased platelet trans-
fusion requirements and 8 (42.1%) achieved platelet transfusion
independence at Week 27. Of 22 RBC-transfusion-dependent
patients, 15 (68.2%) had decreased RBC transfusion requirements
and 9 (40.9%) achieved RBC transfusion independence at Week
27.The most frequently reported AE was nausea (n=7/29.2%).

Conclusion : Rom plus CsA produced high HRR at Week 27 (41.7%),



with manageable AEs, and could serve as a new first-line treatment
option in patients with AA.

Keywords : Romiplostim, CyclosporineA, Thrombopoietin receptor
agonist, Acquired aplastic anemia, Bone marrow failure
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Report of the first Delphi round of the
ongoing asian aplastic anemia rec-
ommendation development: An evi-
dence- and opinion-based consensus
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cian, Tianjin, China
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" Japanese Red Cross Ishikawa Blood Centre , Director General, Kanaza-
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Background : The incidence and prevalence of Aplastic Anemia
(AA) is 2-3 times higher in Asia, as compared with those in Europe
and America. International guidelines are challenging to imple-
ment in the Asian setting. The limited availability of robust diag-
nostic tools and treatment modalities, together with variations in
specific health care investments and policies, necessitate a more
specific approach to the diagnosis and management of AA in Asia.

Method : Recognizing the need for guidance on the diagnosis and
management of AA in Asia, a working group - the Asian Aplastic
Anemia Working Group, was formed, comprising experts from
South Korea, Japan, China, Hong Kong, Malaysia, Taiwan, and Thai-
land. The working group convened on 2 occasions virtually to yield
16 thematic statements on the diagnosis and management of
AA. An e-Delphi process, employing an online platform, was used
to solicit votes of the working group between June and October
2023, using a 5-point Likert scale (1: strongly disagree; 2: disagree;
3: partially agree; 4: agree; 5: strongly agree) with updated iterations
of the statements after each round. Consensus was predefined
as '>80% level of agreement among the Delphi participants!

Results : Sixteen thematic statements were developed, with 54
sub-statements covering the nuances of Asia-specific management
considerations in AA. There were 3 statements on definition, clinical
presentation, and aetiology, 4 statements on diagnosis and progno-
sis, and 9 statements on management covering specific problems
including clonal evolution, supportive care and special populations.
The first round of e-Delphi voting finished in October 2023, and 15
statements achieved consensus. However, statement 11 on ‘man-
agement of SAA/VSAA'did not reach consensus in the first round
and was therefore modified as according to inputs from Working
Group members; currently undergoing the second round of voting.

Conclusion : This e-Delphi method yielded the first Asia-specif-
ic recommendations for the diagnosis and management of AA.

Keywords : Aplastic anemia, Recommendation statements, Asia,
Expert consensus, Delphi
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Safety of SB12 (eculizumab biosimilar)
in asian and non-Asian patients with
paroxysmal nocturnal hemoglobinuria:
Subgroup analysis of a global phase Il
randomized controlled trial

Jun Ho Jang", Jihye Park’, Younsoo Kim’, Sungil Ju’, Jake Yongk-

won Lee?, Paola Russo’

" Division of Hematology-Oncology, Department of Internal Medicine,
Samsung Medical Center, Seoul, Republic of Korea

’ Samsung Bioepis, Incheon, Republic of Korea

Background : SB12 is a biosimilar to reference eculizumab
(ECU) authorized in Europe (2023). The pivotal Phase IIl study
demonstrated equivalent efficacy by lactate dehydrogenase
(LDH) and comparable safety, pharmacokinetics, pharmaco-
dynamics, and immunogenicity between SB12 and ECU in
paroxysmal nocturnal hemoglobinuria (PNH) (Jun Ho Jang et

al, eJHaem 2022). A post-hoc subgroup analysis demonstrated
comparable efficacy in Asian and Non-Asian PNH patients (Jun
Ho Jang et. al, Poster No. 2727 © American Society of Hematol-
ogy (2023). Reused with permission); safety was also analyzed.

Method : Fifty (50) adults with PNH, > 1.5 upper limit of normal
range (ULN) of LDH and complement inhibitor-naive were ran-
domized (1:1) to treatment sequence | (TS1: SB12 to ECU, n=25)
or Il (TS2: ECU to SB12, n=25), to receive 600 mg of SB12 or ECU
intravenously every week for first 4 weeks and 900 mg for the
fifth week, followed by 900 mg every 2 weeks thereafter. At
Week 26, patients were switched to ECU or SB12, respectively,
and treated until Week 50 (namely, Period 1 followed by Peri-
od 2 from Week 26). Safety endpoints included the incidence
of adverse events (AEs), treatment-emergent AEs (TEAEs),
serious AEs (SAEs), AEs of special interest (AESIs: infection-re-
lated AEs and infusion-related reactions). This safety subgroup
analysis was conducted in pooled patients treated with SB12
or ECU in either Periods 1 or 2 by Asian and Non-Asian (race).

Results : Twenty-six (53%) Asian and 23 (47%) Non-Asian received
at least one dose of either SB12 or ECU and were analyzed. The
TEAEs occurred in 22 (84.6%) Asian and 20 (87.0%) Non-Asian,
with similar incidence and safety profile between SB12 and ECU
treatments. Majority of TEAEs were mild to moderate and transient.

Conclusion : SB12 showed comparable safety to ECU in both Asian
and Non-Asian PNH patient subgroups, complementing results
showing comparable efficacy by race.
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Red cell enzymopathies in Indians:
Molecular specturm and diagnostic
approach in unexplained hemolytic
anemias
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Background : Defective red-cell metabolic pathways lead to hered-
itary red-cell enzymopathies. Glucose-6-phosphate dehydrogenase
(G6PD) and pyruvate kinase (PK) deficiencies are most prevalent.
Deficiency of Glucose-phosphate-isomerase (GPI) and hexokinase
(HK) also rarely occur. Patients present heterogeneous clinical phe-
notypes varying from mild to transfusion-dependent anemia, with/
without pallor, unconjugated-hyperbilirubinemia, palpable spleen,
etc. Molecular characterization of DNA by Sanger sequencing is te-
dious and costly. Therefore, next-generation-sequencing (NGS) has
enhanced the diagnosis of rare unexplained-hemolytic disorders.

Method : Over the ten-years, based on routine laborato-
ry investigations, patients with hemolytic anemia with or
without pallor of unexplained etiology and suspected CDA
were enrolled. Targeted-NGS was done by DNA library prepa-
ration followed by sequencing on MiSeq sequencing sys-
tem and data analysis using BaseSpace Variant-Interpreter.

Results : Total of 31 cases of enzymopathies were encountered.
Twenty-four cases were diagnosed with PK-deficiency, three
GPI-deficiency, one HK-deficiency, and three G6PD-deficiency
with nine different novel variants. Highly heterogeneous phe-
notypes were seen in 24 PK-deficiency patients. Among 24, 16
were transfusion-dependent and presented the phenotypes in
early infancy. Four patients initially suspected to have CDA were
confirmed as PK-deficiency after NGS. Three patients with GPI-de-
ficiency [p.Phe304Leu (GPI-Chandigarh), p.Arg83Trp, p.Arg347His]
with diverse phenotypes requiring occasional-to-transfusion de-
pendent hemolysis were found. One severe case of HK-deficiency
[p.Arg12Ter] had transfusion-dependent hemolysis with massive
splenomegaly, and the child lost his life at one year of age. One
novel variant (G6PD-Chandigarh [p.Tyr22]) and two G6PD-Gua-
dalajara were identified in three patients of G6PD-deficiency who
had neonatal jaundice with mild splenomegaly. After confirmed
diagnosis, splenectomy was advised in all severe transfusion-de-
pendent cases, and 11 cases become were transfusion-free, ex-
cept for one case where transfusion requirement was reduced.

Conclusion : This study emphasizes the role of NGS (cost-effective,
expeditious, and efficient) for molecular diagnosis of rare unex-
plained-hemolytic-disorders that remained undiagnosed by con-
ventional tests. Targeted-resequencing provides accurate diagnosis.
Data was applied for genetic counseling, family screening, and
disease amelioration (splenectomy).

Keywords : Enzymopathies, Pyruvate kinase, Next-generation se-
quencing, Hemolytic disorders, Transfusion-dependent
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Genotype analysis and clinical out-
come in Indian patients with rare con-
genital anemias

Manu Jamwal', Anu Aggarwal', Prashant Sharma', Deepak Ban-
sal’, Amita Trehan’, Pankaj Malhotra’, Arindam Maitra®, Reena Das'”

" Hematology, PGIMER, Chandigarh, India

* Pediatrics, PGIMER, Chandigarh, India

? Clinical Hematology and Medical Oncology, PGIMER, Chandigarh,
India

“ National Institute of Biomedical Genomics, Kalyani, West Bengal, India

Background : A stepwise diagnostic algorithm and phe-
notype characterization are required to diagnose he-
molytic anemias and suspected congenital dyseryth-
ropoietic anemia (CDA). In this study, we analyzed the
genotype and evaluated the clinical outcome in such patients.

Method : After excluding the common causes of hemolysis,
107 Index cases [80 of unexplained hemolysis and 27 of sus-
pected CDAs (CDA-Il homozygous for SEC23B:p.Tyr462Cys
were excluded] were enrolled. Next-generation sequenc-
ing (NGS) was done using Illumina’s Custom Panels. Family
screening/predictive testing was done (wherever available).

Results : In 80 patients with unexplained hemolysis, after genetic
analysis, 18 had pyruvate kinase (PK) deficiency, three each had
glucose-6-phosphate isomerase deficiency and G6PD deficiency
(enzyme assays showed normal activity). Mediterranean stomato-
cytosis/macrothrombocytopenia was found in 15, and 2 had over-
hydrated stomatocytosis. Xerocytosis was found in 3 patients, while
8 had potentially pathogenic variants in membrane protein-coding
genes. Surprisingly, unstable hemoglobin variants were found in
3 cases. The diagnosis was achieved in ~69% (55/80). Red blood
cell morphology was not-contributory except for stomatocytosis.
In 27 patients with CDA, only 6 had compound heterozygous
variants in SEC23B. Surprisingly, six had PK deficiency, and three
each had spectrin-related membranopathy and xerocytosis. One
each had homocystinuria-megaloblastic anemia, cobalaminE
type, X-linked thrombocytopenia/dyserythropoietic anemia, and
CDA-type IV. After the genetic diagnosis, nine patients with PK
deficiency, three with red cell membranopathies, two with G6PD
deficiency, and one with unstable hemoglobin variant under-
went splenectomy and are transfusion-free except for one where
the requirement for transfusions was reduced. Splenectomy was
deferred in cases of stomatocytosis. The change in therapy was
instituted for patients with Mediterranean stomatocytosis/mac-
rothrombocytopenia and homocystinuria-megaloblastic anemia.

Conclusion : In this study, a highly varied genetic spectrum was en-
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countered for hemolytic anemias/CDAs. NGS-based genetic diag-
nosis is rapid, cost-effective, and has a high diagnostic yield (~70%).
In our cases, accurate and timely diagnosis offered therapeutic ben-
efits (performing/deferring splenectomy and change in therapy).

Keywords : Hemolytic anemia, Red cell disorders, Congenital
dyserythropoietic anemia , Molecular diagnosis, Next-generation
sequencing
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Molecular genetic spectrum of
non-transfusion-dependent beta thal-
assemia: A study of primary and sec-
ondary phenotype modifiers in 258
north Indian cases

Prashant Sharma'", Namrata Singh', Reena Das', Alka Rani Khadw-
al’, Jasbir Kaur Hira', Sanjeev Chhabra', Amita Trehan’, Richa Jain’,
Deepak Bansal’, Pankaj Malhotra®

" Department of Hematology, Research Block A, Postgraduate Institute

of Medical Education and Research, Chandigarh, India

> Department of Clinical Hematology and Medical Oncology, Nehru
Hospital, Postgraduate Institute of Medical Education and Research,
Chandigarh, India

Pediatric Hematology/Oncology Unit, Department of Pediatric Med-
icine, Advanced Pediatric Centre, Postgraduate Institute of Medical
Education and Research, Chandigarh, India
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Background : Non-transfusion-dependent beta thalassemia
(NTD@T) are enigmatic disorders displaying a wide spectrum of
clinical symptoms, but are not transfusion-dependent to sus-
tain life. Their heterogeneity is uniquely explained by underlying
HBB gene variants (primary modifiers) along with co-inherit-
ed secondary modifiers like a-globin gene dosage and HbF
modulators, mainly the Xmn1 polymorphism. We report the
molecular spectrum of a large north Indian B-TI patient cohort.

Method : Cases diagnosed clinically and on HPLC as NTDRT (n=258)
over a period of 15 years (2008-2023) underwent testing for HBB
gene variants using amplification-refractory mutation system-PCR
and/or direct-DNA sequencing. Eight common a-globin gene
deletions and supernumerary a-globin genes were tested for by
multiplex gap-PCRs. Xmn1%-polymorphism (-158% C>T) was
determined using restriction-fragment length polymorphism-PCR.

Results : Average age of diagnosis was 15 years (range 2

months to 63 years). Among HBB variants, IVS1-5 G>C (HB-
B:c.92+5G>C) was commonest [19.6% alleles]. The five com-
monest Indian B-thalassemia mutations: HBB:c.92+5G>C, HB-
B:c.92+1G>T/A, HBB:c.126_129delCTTT, HBB:c.27_28insG and
NG_000007.3:9.71609_72227del619 comprised 51.6% alleles
(vis-a-vis >90% in transfusion-dependent -thalassemia histori-
cally). A B" HBB promoter region variant -88C>T (HBB: ¢-138C>T)
was present on 14.3% alleles. Twenty-five patients (9.7%) were
homozygous or compound heterozygous for 3" HBB variants.
Overall, 71 cases showed co-inherited a-thalassemia, 11% had
a-globin triplications. TI phenotype in 25 (9.7%) persons with
B-thalassemia trait was explained by a-triplications. Xmn1Gy was
+/-in 27% and +/+ in 15%. Among 97 patients homozygous/
compound heterozygous for severe HBB mutations, 37 (38%) had
co-inherited a-thalassemia while 29 (30%) were Xmn1Gy +/+.
Only 10% patients with severe HBB mutations had neither a-thal-
assemia nor an Xmn1Gy + allele, thus remaining unexplained.

Conclusion : Genetic analysis of NTDBT helped explain diverse clin-
ical presentations in a majority of cases by revealing a high frequen-
cy of milder 3" HBB mutations, coinherited a-thalassemia or the
Xmn1% + allele (all reducing severity), or supernumerary a-globin
genes (aggravating the disease in heterozygotes).

Keywords : Thalassemia intermedia, Non-transfusion dependent
thalassemia, Xmn1Ggamma polymorphism, Beta globin gene, Al-
pha globin deletions
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Blood count scattergrams are finger-
prints of blood: Using Al to inform

health status
Rana Zeeshan Haider", Sidra Izhar’, Wendy Erber’, Ikram Uddin'

Diagnostic and Research Lab, Liagat University of Medical and Health
Sciences, Karachi, Pakistan
’ Department of Pathology, Bagai Medical University, Karachi, Pakistan

¥ School of Biomedical Sciences, The University of Western Australia,
Perth, Australia

Background : The Complete Blood Cells analyzers generate
more than 300 red cell, leukocyte and platelet parameters.
However, in clinical practice, only 10-20 are utilized. These ex-
tended analytical parameters have potential to be used to
generate real-time ‘3-Dimensional (3-D)’ details of blood cells.

Method : The methodology of the present study was based on
the waterfall model. The output data from a hematology analyzer
(Sysmex XN-1000, Kobe Japan) in CSV format, having a total 433
columns, was pre-processed, scaled and labeled as per conclusions
reported on their respective confirmatory tests. The extracted data
was fed to the artificial intelligence Machine Learning models. The
web application was developed on modern Python framework to
automate and provide an option of drag and drop'the CSV file ex-
ported from analyzer, we connected pre-processing (data engineer-
ing), Machine Learning, and Prediction view by set of different tools.

Results : Analysis of 1.8 million data points (312 parameters x 5,800
samples) presented promising predictive potential, as, on principal
component analysis (PCA) pilot the total variance was remained
41.6% showing that a linear combination of parameters can explain
much variability. On a heat map the clustering and visualization
advocated the predictive potential and signatory deviational trends
(fingerprints) respectively of these 3-D blood cell features. Examples
included separation of myeloid from lymphoid, chronic from acute,
bacteria from viral, deficiency of iron from deficiency from vitamin
B12 / Folic acid, and differentiation of haemoglobinopathies. The
patterns of normal, immature and abnormal blood cells under the
title of cell population data was well demonstrated from results of
our machine learning models. Of note, we observed an accuracy
of 85.6% along with 91.2% precision for Random Forest Classifier.

Conclusion : The cell population data derived from a complete
blood count can provide a novel patient-specific haematological
fingerprint that can assist in sequential health monitoring.

Keywords : CBC, Scattergram, Artificial intelligence, Fingerprint,
Haematological dosorders
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Evaluation of diagnostic utility of CD43
and D200 in differentiating B-cell
chronic lymphoproliferative disorders
by flow cytometry

Abhishek Purohit", Gopal Krishana Bohra’, Akanksha Garg’, Par-

mod Kumar’, Tejasvi Sharma', Shruti Vaswani', Sharumathi E'

" Pathology and Lab Medicine, All India Institute of Medical Sciences,

Jodhpur, India
? General Medicine, All India Institute of Medical Sciences, Jodhpur,
India

* Medical Oncology/Haematology, All India Institute of Medical Scienc-
es, Jodhpur, India

Background : Diagnosis and subtyping of mature B cell Non-Hod-
gkin's lymphoma (NHL) in the bone-marrow (BM) and peripheral
blood in a leukemic phase may be challenging due to overlapping
cell morphology and immunophenotypic features. Flow cytometric
immunophenotyping (FCl) has an important role in diagnosis of
these chronic lymphoproliferative disorders (CLPD). In past, scoring
systems and the addition of newer markers have improved the di-
agnosis. The present study aimed to evaluate the expression and
diagnostic utility of CD200 and CD43 in cases of B-cell CLPDs by FCI.

Method : An observational study of staging and diagnostic BM
aspirates or peripheral blood samples for immunophenotyping
from all consecutive cases of suspected CLPDs referred to our cen-
ter was done. We added CD43-APC750 and CD200-APC750 to our
existing panel for FCl of CLPDs. Samples were processed with stain-
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lyse-wash technique, were acquired on Beckman Coulter DxFLEX
analyzer, and were analyzed using CytExpert. The diagnostic utility
of CD200 and CD43 expression was determined by comparison
with the gold standard diagnosis made by a combination of clinical
features, morphology of tissue biopsies, FCI, immunohistochemis-
try, and cytogenetics using Fluorescent in situ Hybridisation (FISH).

Results : In the study duration, 36 cases of B-cell CLPDs were en-
rolled. Chronic lymphocytic leukemia(CLL) was the commonest
subtype(27 cases), followed by mantle cell lymphoma(MCL, 4
cases), monoclonal B-cell lymphocytosis(MBL, 2 cases), splenic
marginal zone lymphoma(SMZL, 2 cases) and hairy cell leukemia(H-
CLone case). CD200 and CD43 were bright positive in all cases of
CLL and MBL, whereas they were negative in all cases of MCL. In cas-
es of SMZL and HCL, CD200 was positive, but CD43 was negative.

Conclusion : The addition of CD200 and CD43 plays an important
role in the differential diagnosis of CLPDs. The absence of CD200
and CD43 strongly rules out a diagnosis of CLL and related neo-
plasms.

Keywords : Lymphoproliferative disorders, Flow cytometry , CD200,
D43
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Hit me, baby, one more time: The expe-
rience of learning phlebotomy using a
hybrid-based approach

Juan Pio Luis Bacani', Ryan Charles Bermas', Klouie Angeline Koh',
Timotei James Morales', Christine Mae Naluz', Nicole Justine Pa-
dillo', Noel Mari Yamzon', Julie Ann Mercado", Raphael Enrique
Tiongco'

" College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines

Background : In the field of medical laboratory science
(MLS), phlebotomy is a fundamental skill that each MLS pro-
fessional must possess. This process is taught to the student
during their studies. However, the COVID-19 pandemic has
caused schools to shift from traditional in-person teaching
to online, blended, or hybrid instructional modalities, which
has also forced skills-based classes to be delivered online.

Method : This phenomenological inquiry captures the col-

lective experience of seven Filipino MLS interns who had
experience with both online and onsite internships for
the academic year. A series of in-depth, semi-structured,
audio-recorded interviews were conducted and subject-
ed to phenomenological reduction via thematic analysis.

Results : Six themes were identified through the analysis of the
participants' responses. These are (1) confidence in phlebotomy
skills; (2) preference for face-to-face setup; (3) imparting sufficient
knowledge by tertiary institutions; (4) challenges experienced
in phlebotomy; (5) improvement suggestions for hybrid-based
learning; and (6) limitations of hybrid-based learning. The par-
ticipants saw the gap produced by the hybrid setup due to the
lack of practical opportunities to practice phlebotomy; however,
the theoretical knowledge provided by the institution support-
ed them in the practice of phlebotomy. Despite their develop-
ment over time, MLS interns still preferred a face-to-face setup.

Conclusion : The emerged themes reflect the product of the in-
dividual and collective experiences of the respondents. The true-
to-life essence captured in this study could be used as a platform
to develop a meaningful and relevant learning environment and
opportunities suitable in the context of MLS interns.

Keywords : Hybrid based learning, Phlebotomy, Online learning,
Phenomenology
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Low-cost LAMP-turbidimetric assay for
detecting alpha(zero)-thalassemia (SEA
deletion): Preventing and controlling
Hb Bart’s hydrops fetalis syndrome in
Thailand

Wittaya Jomoui', Kanokkorn Saknava’, Kanokpron Prechatram-

maruch?, Yanticha Ondee’

" Pathology, Faculty of Medicine, Srinakharinwirot university, Nakhon

Nayok, Thailand

* Faculty of Medicine, Srinakharinwirot university, Nakhon Nayok,
Thailand

Background : Homozygous a’thalassemia (SEA deletion)
or Hb Bart’s hydrops fetalis syndrome is a significant pub-
lic health issue in Thailand and Southeast Asia. A prevention
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MCH, and DCIP), including 1,658 couple screenings (84.25%) and S it L
310 single pregnant screenings (15.75%). Negative screenings, I 1 1 CT L) N i
which did not require further investigation, were found in 75.51% 5 wes | ooas | o Lj:; : ;‘: _.E" '
for couple screenings and 46.58% for single pregnant screenings. | | | [T [#0) ] |
At hemoglobin (Hb) analysis identified 129 couples which had . coisn D amas:| wpay 15 : L : I‘
fetuses at risk of severe thalassemia. Whereas molecular analy- P T N N I R P 7 2 W i
sis during the retrospective period revealed 210 samples with [T | uee] v | v ' 2 T
different genotypes. These remaining samples were validated 1 1 i — : 3 : I
using the low-cost LAMP-turbidimetric assay to detect a’-thalas- [ [ L S
semia (SEA deletion). The developed LAMP turbidimetric assay et 2 1 2
demonstrated a sensitivity and specificity of 100% (36/36 x 100) _ i P ey o BF N [
and 97.7% (170/174 x 100), respectively, when compared with e A 5 :
gap-PCR. Furthermore, we propose a strategy involving the [FE ® |0
addition of the low-cost LAMP-turbidimetric assay before per- % j—; . -
forming the gold standard. This strategy represents a cost-saving [T TP ] I
of USD 2,608 based on 210 samples that required DNA analysis. S Bl bcad Rl 2 j 4 5 :
= [ 3 N bi]
Conclusion : Finally, the developed LAMP turbidimetric assays offer 1 S
advantages such as reduced time, workload, cost savings, no need il Bl . 7 R [ 4 N1
for highly developed instruments, and a straightforward interpret- “ere— i ; : )
ing process. Therefore, implementation of LAMP assays into routine F | ER | RIRE | B0 em  [BOF N[ 3
& 4 (4 5 » I

settings would be improve the efficiency of prevention and control
program for severe thalassemia disease in this region.

Keywords : Loop-mediated isothermal amplification, Turbidimetric,
SEA deletion, Thalassemia, Anemia
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Influencing of alpha-thalassemia-1 to
HBE and HbA2 levels separated and
quantified by capillary electrophoresis
system in HbE heterozygotes: Simple and
rapid screening using BbE levels alone

Sitthichai Panyasai

Medical Technology, School of Allied Health Sciences, University of
Phayao, Phayao, Thailand, 56000, Muang Phayao, Thailand

Background : a-Thalassemia-1 screening in hemoglobin E (HbE) car-
riers was based primarily on HbE quantification. Generally, it is mea-
sured by high-pressure liquid chromatography (HPLC). The resulting
HbE content was combined with HbA,. Currently, the capillary
electrophoresis (CE) can quantify HbE and HbA, separately. How-
ever, to be able to use the original cut-off value to screen for the
a-thalassemia-1, it was still necessary to combine HbE with HbA,.

Method : A total of 784 HbE heterozygotes were recruited. Quanti-
fication of the HbE and HbA, was analyzed via CE. a-Thalassemia-1
genes were identified using gap-polymerase chain reaction. Re-
ceiver operating characteristic (ROC) curves were constructed using
the area under the curve (AUC). Cut-off values of HbE, HbA,, and
HbA,+HDE levels for screening of a-thalassemia-1 were determined.

Results : The o-thalassemia-1 was identified in 111 (14.2%) samples,
with mean 3.4+0.4%, 23.3+2.8%, and 26.8+2.9 for HbA,, HbE, and
HbA,+HDE, respectively. a-Thalassemia-1 was not observed in 673
samples (85.8%), with mean 3.6+0.4%, 14.4+2.3%, and 18.0+2.5%
for HbA,, HbE, and HbA,+HDE, respectively. The means of the three
hemoglobin fractions were statistically different (P-value<0.05)
between the groups with and without a-thalassemia-1. The ROC
curves analysis of HbA,, HbE, and HbA,+HbE for a-thalassemia-1
screening revealed that HoE < 18.5% had sensitivity, specificity, pos-
itive predictive value (PPV), negative predictive values (NPV), and
AUC at 100.0%, 93.0%, 70.3%, 100.0%, and 0.977, respectively. While
the HbA,+HbE < 21.7%, the values were 100.0%, 92.4%, 68.5%,
100.0%, and 0.973, respectively. Additionally, HbA, < 4.5% showed
sensitivity, specificity, PPV, and NPV, representing at 100%, 1.6%,
53.19%, and 100%, respectively.

Conclusion : a-Thalassemia-1 favorably influents the expression of
HbE quantities. Co-inheritance of HbE heterozygote with a-thalas-
semia-1 resulted in a significantly decreased HbE content. The HbE
content alone could be applied to screen for the a-thalassemia-1,
without the need to be combined with the HbA, content.

Keywords : Heterozygous HbE, Alpha-thalassemia-1 gene, HbE lev-
el, Capillary electrophoresis, Cutoff value
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s digital morphology analyzer reliable
for white blood cell differential in body
fluids?: Performance assessment of
Sysmex DI-60

Eunju Shin', Mina Hur"", Hanah Kim', Mi Hyun Hong', Hee-Won
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Laboratory Medicine, Konkuk University School of Medicine, Seoul,
Republic of Korea

* Laboratory Medicine, Korea University Anam Hospital, Seoul, Repub-
lic of Korea

* Preventive Medicine, Dong-A University College of Medicine, Busan,

Background : Few studies have evaluated digital morphol-
ogy (DM) analyzers in body fluid (BF). We evaluated the
performance of DM analyzer, Sysmex DI-60 (Sysmex, Kobe,
Japan) for white blood cell (WBC) differential in BF samples.

Method : We used five BF samples (two pleural and three
ascitic fluids) that contained single dominant cell type (>
80%, neutrophils, lymphocytes, macrophages, abnormal
lymphocytes, and malignant cells in each sample). We eval-
uated precision of DI-60 and compared WBC differential and
turnaround time (TAT) between DI-60 and manual counting.

Results : Precision of DI-60 pre-classification and verification was
excellent (%CV, 0.01-3.16%). After verification, DI-60 showed high
sensitivity, specificity, and efficiency (range, 90.8 — 98.1%, 96.8 -
97.9%, and 92.5 — 98.0%, respectively) for dominant cell types in
neutrophil- and lymphocyte-dominant samples. DI-60 and manual
counting showed high correlations in major cell types (neutrophils,
lymphocytes, macrophages, and others, r = 0.72 to 0.94) after veri-
fication in all samples; the absolute mean differences (%) between
DI-60 and manual counting decreased after verification, except in
macrophage-dominant sample. DI-60 showed significantly longer
TAT (min:sec) than manual counting in all samples (median TAT/
slide, 6:28 vs. 1:53, P < 0.0001), with remarkable differences in abnor-
mal lymphocyte- and malignant cell-dominant samples (21:05 vs.
2:06; 12:34 vs. 2:25).

Conclusion : DI-60 may provide reliable data in neutrophil- and
lymphocyte-dominant BF samples. However, it may require more
time and higher workload for WBC differential especially in BF
samples containing atypical cells. Further improvement is needed
before applying DM analyzers for clinical practice in BF analysis.

Keywords : Digital morphology analyzer, DI-60, Body fluid, Perfor-
mance, Turnaround time
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Multiple primary cancers with hemato-
logic malignancies and germline pre-
disposition: A case series

Jiwon Yun', Dong Soon Lee’, Hongseok Yun™

" Department of Laboratory Medicine, ChungAng University College
of Medicine, Seoul, Republic of Korea

* Department of Laboratory Medicine, Seoul National University Col-
lege of Medicine, Seoul, Republic of Korea

® Department of Genomic Medicine, Seoul National University Hospi-
tal, Seoul, Republic of Korea

Background : Multiple primary (MP) cancers refer to the ex-
istence of more than one cancer in the same individual. The
combination of MP cancers with hematological malignancies is
relatively uncommon. In this study, we present five patients who
diagnosed with MP cancers with hematological malignancies.

Method : We conducted a comprehensive analysis of their clinical
characteristics, cytogenetic profiles, and both germline and somatic
variants.

Results : Among these patients, two patients had the first cancers
as solid cancer, not followed by cytotoxic therapy. The other three
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patients had the first cancers as hematologic cancer, followed
by cytotoxic therapy, but the second cancers (hematologic ma-
lignancies) did not fit the definition of therapy-related myeloid
neoplasm. Remarkably, two (40%) out of the five patients harbored
pathogenic germline variants in cancer predisposition genes (CPG).

Conclusion : Germline variant testing should be considered when
MP cancers with hematological malignancies require consideration
for related donor stem cell transplantation.

Keywords : Multiple primary cancers, Hematologic malignancy,
Germline predisposition, Next-generation sequencing
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Development and clinical application
of targeted NGS panels for hematolog-
ical malignancies covering WHO/ICC
2022 guideline

Young Fun Lee' Hye Ran Kim*, Ha Jin Lim', Yong Jun Choi', Joo
Heon Park', Hyun-Woo Choi', Hyun-Jung Choi', Seung-Jung Kee',
Soo Hyun Kim', Jong Hee Shin', Myung Geun Shin"**

" Department of Laboratory Medicine, Chonnam National University

and Chonnam National University Hwasun Hospital, Hwasun, Repub-
lic of Korea

o

BioMedical Sciences Graduate Program (BMSGP), Chonnam Nation-
al University and Chonnam National University Hwasun Hospital,
Hwasun, Republic of Korea

w

College of Korean Medicine, Dongshin University, Naju, Republic of
Korea

Department of Research and Development, KBlueBio Inc, Hwasun,
Republic of Korea

Background : Since 2020, we have successfully developed a
targeted blood cancer NGS panel and have been using it effi-
ciently in clinical settings. However, it needed to be upgraded
due to recent new blood cancer diagnosis and classification
guidelines by the World Health Organization and the Interna-
tional Collaboration for Cancer Classification (ICC) in 2022. There-
fore, in this study, an updated targeted NGS panel that covers
the updated guidelines was evaluated using clinical samples.

Method : To adhere to the recent guidelines, the currently used
targeted NGS panel (KBB DNA/RNAseq NGS Leukemia PHB; KBlue-
Bio Inc, Hwasun, Korea) was reviewed. Its analytical performance
was validated using standard NA12878 and clinical samples. The
clinical samples consisted of 19 genomic DNA and 20 total RNA
samples extracted from the bone marrow or peripheral blood of
patients with hematologic malignancies, including acute myeloid
leukemia, acute lymphocytic leukemia, myelodysplastic syndrome/
myeloproliferative neoplasm, multiple myeloma, and lymphoma.

Results : The updated DNA panel comprises 125 genes including
6 new genes. The updated RNA panel has 116 genes includ-
ing 31 new genes. The accuracy, repeatability, reproducibility,
sensitivity, and detection limit of the updated NGS panels were
evaluated using standard materials, and the results met the
predefined criteria. A comparison of the updated DNA panel
with the old panel using 19 clinical samples revealed an overall
concordance rate of 100% between the two panels for all muta-
tions (95% confidence interval (Cl): 99.72-100.00%). Similarly, the
updated RNA panel also met the predefined criteria. The overall
concordance rate between the updated RNA panel and the old
panel was 99.72% in 20 clinical samples (95% Cl: 99.00-99.72%).

Conclusion : The old targeted DNA/RNA NGS panel was successful-
ly updated according to the 2022 WHO and ICC guidelines, and can
be used to accurately and efficiently detect the genetic variants of
blood cancers.

Keywords : Targeted NGS panel, 2022 WHO/ICC guideline, Hemato-
logical malignancies
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Parasite-derived particles: A new ap-
proach to diagnose malaria

Attakorn Palasuwan

Clinical Microscopy, Oxidation in Red Cell Disorders Research Unit,
Faculty of Allied Health Sciences, Chulalongkormn University, Bangkok,
Thailand,, Bangkok, Thailand

Background : Quantitation of malaria parasites is essential
for the treatment. However, the currently used flow cytome-
try can assess only the percentage of infected erythrocytes.
To optimize the flow cytometry approach for enumera-
tion of parasite-derived particles of the malaria specimen.

Method : The infected erythrocytes were incubated with acri-
dine orange (AQ) and an RBC lysing solution. The numbers of
parasite-derived particles were quantitated using the FACS-
Calibur analyzer and calibrated with size-standard bead and



counting beads. The fluorescence of the AO-stained parasite-de-
rived particles was examined using a fluorescent microscope.

Results : The number of parasite-derived particles was correlated
with the percentage of infected RBCs obtained from manual count-
ing (r2 = 0.93, p <0.0001). A dilution assay demonstrated that the
counting method was linear in the range between 20 to 45,900 par-
ticles/uL; however, stored specimens exhibited an increase in the
number of malaria particles. The fluorescence of AO-stained malaria
parasites was confirmed. An electron microscopic study demon-
strated that different stages of malaria parasites existed in lysed
RBC specimens in the form of membrane-bounded spherical cells.

Conclusion : Altogether, the potential use of flow cytometry for
enumeration of parasite-derived particles was demonstrated. The
developed approach is reliable and straightforward for malaria par-
asite enumeration in the routine laboratory.

Keywords : Parasite-derived particles, Malaria , Flow cytometry, Diagnosis
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Automated blood cell counter-derived
unghosted cells (UGC): Exploring a
novel red cell research parameter for
clinical insights and diagnostic signif-
icance in diverse clinico-pathological
contexts

Praveen Sharma', Anita Giri', Prashant Sharma', Minakshi Gupta',
Dikshat Gopal Gupta’, Aashima Arora’, Srinivasan Peyam’, Alka

Rani Khadwal’, Reena Das'
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Urology, Feinberg School of Medicine, North-Western University,
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Obstetrics and Gynecology, Postgraduate Institute of Medical Educa-
tion and Research (PGIMER), Chandigarh, India, Chandigarh, India

° Clinical Hematology and Medical Oncology, Postgraduate Institute of
Medical Education and Research (PGIMER), Chandigarh, India, Chan-
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Background : Unghosted cells (UGC) represent a novel red cell
research parameter obtained on the UniCel DxH 800 Cellular
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Analysis System (Beckman Coulter Inc)). In this study, we assessed
the reference ranges and clinical utility of UGC across a diverse
range of physiological and pathological states and correlated
their frequencies with peripheral smear morphological findings.

Method : This prospective observational study enrolled 400
participants, encompassing 63 healthy individuals, 130 beta
thalassemia traits, 73 persons with variant hemoglobins, 75
iron deficient individuals, 26 cases of liver disease, 14 persons
with spherocytosis, and 19 cord blood samples. EDTA samples
(approximately 3 ml) were collected and analyzed on UniCel
DxH 800 instruments in the CDR mode. UGC percentage and
absolute counts were recorded along with all other analyser
output data, and correlated with peripheral smear findings.

Results : The median UGC% in healthy individuals was 0.00%
(range (0.00-0.01%). Among beta thalassemia trait, median UGC%
was 0.09% (0.0-13.11), in iron deficiency anemia the median was
0.01% (0-2.76), other hemoglobinopathies 0.01% (0-15.51), liv-
er disease 0.395% (0-8.23), spherocytosis 0% (0-0.01), and cord
blood samples 0.08% (0-0.34). A highly significant correlation was
observed between the morphological target cell count and the
UGC% (r=0.7208, p<0.0001). The differences in UGC% between
the -thalassemia trait and iron-deficient subgroups (p<0.0001),
B-thalassemia trait and healthy individuals (<0.0001) and liver
disease and healthy individuals (p=0.0002) were also highly sta-
tistically significant. Figure 1 depicts three representative cases.

Conclusion : Our comprehensive dataset represents the larg-
est-scale investigation to date of UGC in pathological blood sam-
ples within the global scientific literature. This innovative automated
parameter holds significant promise for clinical diagnostics, par-
ticularly in the assessment of patients with hemoglobin disorders
and related conditions marked by elevated fetal hemoglobin levels.
Furthermore, its application may provide valuable insights into the
pathogenetic mechanisms of anemia in both liver disease and nu-
tritional anemias.

Keywords : UGC, Unghosted red cells, Counter, Blood cell counter,
Reticulocyte
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Plasma soluble CSF1R is a promising
prognostic indicator for pediatric Lang-
erhans cell histiocytosis

Ting Zhu'"**, Chan-Juan Wang™*, Hong-Yun Lian"*, Hong-Hao
Ma"**, Dong Wang™** Tian-You Wang™*, Rui Zhang™**, Lei Cui"***,
Zhi-Gang Li"***

" Hematologic Diseases Laboratory, Beijing Children's Hospital , Beijing,

China

> Beijing Key Laboratory of Pediatric Hematology-Oncology, Beijing
Children’s Hospital , Beijing, China

* National Key Discipline of Pediatrics, Beijing Children's Hospital ,
Beijing, China

Key Laboratory of Major Diseases in Children, Beijing Children’s Hospi-
tal, Beijing, China

Background : Langerhans cell histiocytosis (LCH) is a rare
hematologic neoplasm characterized by a clonal prolifera-
tion of Langerhans-like cells. Colony-stimulating factor 1 re-
ceptor (CSF1R) is a membrane-bound receptor and highly
expressed in LCH cells and tumor-associate macrophages.

Method : In this study, a soluble form of CSF1R protein (sCS-
F1R) was identified by plasma proteome profiling, and its role
in evaluation of LCH prognosis was explored. We prospectively
measured plasma sCSF1R levels using ELISA in 104 LCH patients
and 10 healthy children. Plasma sCSF1R levels were higher in
LCH cases than in healthy controls (P < 0.001) and significantly
differed among the three disease extents, with the highest level
in MS RO+ LCH (P < 0.001). Accordingly, immunofluorescence
showed the highest level of membrane-bound CSF1R in MS
RO+ patients. Furthermore, plasma sCSF1R levels at diagnosis
could efficiently predict the prognosis of LCH patients treated
with the standard first-line treatment (AUC =0.782, P < 0.001).

Results : Notably, dynamic monitoring of SCSF1R levels could early
predict relapse in patients undertaking BRAF inhibitor treatment.
Drug sensitivity in vitro data showed that SCSF1R increased the
resistance to Ara-C in THP-1 cells expressing ectopic BRAF-V60OE.

Conclusion : Collectively, plasma sCSF1R at diagnosis and during
follow-up is of great clinical importance in pediatric LCH.

Keywords : CSF1R, Langerhans cell histiocytosis, Prognosis, Relapse,
Proteomics analysis
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Predictive value of the complete blood
count in determining the length of
hospital stay among Filipino patients
with COVID-19: A single center study

Imoan Shallom Aguas'*, Raphael Enrique Tiongco'”, Annalyn Na-
12
varro

Graduate School, Angeles University Foundation, Angeles City, Philip-
pines

* College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines

Background : The present study aimed to evaluate the
potential role of the complete blood count (CBC with
neutrophil-lymphocyte count (NLR) and platelet-lym-
phocyte count (PLR)) in predicting the severity and
length of hospital stay of Filipino patients with COVID-19.

Method : A single-center retrospective data collection was per-
formed in a tertiary healthcare facility in Pampanga, Philippines.
Electronic clinical data from January to December 2021 were
retrieved using a data abstraction form and statistically analyzed.

Results : A total of 260 data sets were obtained from and were
classified as ICU (n=22) and non-ICU (n=238) patients. A com-
parison of the CBC-related parameters between the two groups
showed significant differences in terms of RBC count, lymphocyte
count, hemoglobin levels, and NLR. Linear regression analysis be-
tween the selected CBC parameters and length of hospital stay
adjusted for age, sex, and comorbidities was also done. It showed
significant outcomes for monocyte, eosinophil, basophil, and RBC
count, as well as for hemoglobin and hematocrit. Of all the CBC
parameters that showed significant outcomes, lymphocyte count
showed the highest predictive potential in identifying length of
hospital stay with a sensitivity of 95.5% and specificity of 40.3%.

Conclusion : Overall, our results show that some routine markers
may indicate the length of stay of COVID-19 Filipino patients. Given
the limitations of this retrospective research, further studies may be
done to investigate the utility of the said markers as predictors of
COVID-19 disease severity in the target population.

Keywords : Complete blood count, COVID-19, Filipino
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Unveiling the distinctive gene expres-
sion profile of Ph-like acute lympho-
blastic leukemia

Seoyoung Lim", Yu Jeong Choi’, Saeam Shin’, Seung-Tae Lee’,
Jong Rak Choi®

' Graduate School of Medical Science, Yonsei University College of
Medicine, Seoul, Republic of Korea

’ Department of Laboratory Medicine, Severance Hospital, Seoul,

Background : Philadelphia chromosome-like acute lympho-
blastic leukemia(Ph-like ALL) is a subgroup of B-cell precursor
ALL(B-ALL) which by gene expression analysis clusters with Phil-
adelphia-positive ALL although lacking the BCR:ABL1 fusion. Ph-
like with ALL is associated with poor treatment response and
poor prognosis. Therefore, diagnosis of Ph-like ALL is crucial for
proper risk stratification and patient management. We aim to
identify gene expression profiles uniquely observed in Ph-like ALL.

Method : 53 patients diagnosed with B-ALL at our institution
were included in this study. Total RNA was extracted from diag-
nostic bone marrow aspirates. RNA sequencing(RNA-seq) was
performed using the TruSeq Stranded mRNA kit and NextSeq
550Dx Instrument from lllumina. Gene count data was ob-
tained from RNA-seq data. First, Ph-like ALL and Ph-positive
ALL were treated as one group, and the common differentially
expressed genes of Ph-like and positive were selected through
differentially expressed gene(DEG) analysis with other B-ALLs.
After that, genes that differentially expressed between Ph-like
and Ph-positive within the corresponding DEG were reselected.

Results : This study included eleven cases of Ph-positive ALL, three
cases of Ph-like ALL, and 39 cases of B-ALL belonging to other
subtypes. We identified 18 upregulated genes and 61 downreg-
ulated genes(log2FoldChange > 2, FDR < 0.05). The distinction
between Ph-like ALL and Ph-positive ALL became evident through
principal component analysis conducted on 79 selected DEGs.
The upregulated genes exhibited variations among Ph-like ALL
samples, whereas the downregulated genes showed consistent
patterns across all samples. Following gene set enrichment anal-
ysis(GSEA), it was observed that 12.7% of the downregulated
genes were associated with the enzyme-linked receptor protein
signaling pathway(p-value = 0.0001585). Other notable findings
also showed elevated rates and low p-values for various processes.

Conclusion : In this study, we identified a specific gene expres-
sion profile unique to Ph-like ALL, suggesting potential of RNA-seq
based diagnosis. This enhances understanding of poor prognosis
mechanisms without BCR:ABLT translocation.
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Keywords : Acute lymphoblastic leukemia, BCR:ABL1 like ALL, Ph-
like ALL, RNA sequencing, Genomic profiling
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Genetic differences in myelodysplastic
syndrome and clonal cytopenia of
undetermined significance

Kang Yehyun

Laboratory medicine, Severance Hospital, Seoul, Republic of Korea

Background : Clonal hematopoiesis of undetermined signifi-
cance (CCUS) is defined as persistent cytopenia not explained
by other causes accompanied by clonal hematopoiesis (CH).
We aimed to investigate the differences in mutation profiles
associated with clinical features between CCUS and my-
elodysplastic syndrome (MDS) in patients with cytopenia.

Method : We included patients with persistent one or more
cytopenia who underwent next-generation sequencing (NGS)
at our institution. Hybrid capture-based NGS was performed
using custom probes targeting 30- or 531- hematologic can-
cer-related genes (Dxome, Seongnam, Korea) and NextSeq
550Dx Instrument (Illumina, CA, USA). Somatic variants were
categorized as tiers 1, 2, or 3 based on oncogenicity and clin-
ical significance according to AMP/ASCO/CAP guidelines.

Results : A total of 245 patients were included in this study. 162
MDS and 14 CCUS patients were included. More than half of pa-
tients with MDS had at least one tier 1/2 somatic variant (119 out
of 162 patients; 73.5%). The average number of mutations was 2.4
(range, 1.0-9.0), and the average variant allele frequency (VAF) was
26.98% (0.035-88.00%). Top five mutated genes in MDS were TP53
(n =32, 15.17%), ASXL1 (n = 28, 13.27%), TET2 (n = 23, 10.90%),
SF3BT (n = 20, 9.48%), and U2AF1 (n = 14, 6.64%). CCUS patients
had an average number of 1.38 (1.0-6.0) somatic variants and the
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average VAF was 20.14% (4.0-45.4%). Only two mutated genes were
significant in CCUS, which were DNMT3A (n = 3, 27.27%) and TET2
(n =2, 18.18%). These mutation proportions were higher than that
of MDS, which were 6.19% and 10.90% for each DNMT3A and TET2.

Conclusion : We investigated the differences in genetic profile
between MDS and CCUS. Regarding the differences, our findings
could be applied to detect and manage CCUS in the clinic. Addi-
tional research about the specific genetic features of CCUS is need-
ed to diagnose and manage cytopenia patients appropriately.

Keywords : Myelodysplastic syndrome, Clonal cytopenia of unde-
termined significance, NGS

Percentage of Mutabed Counts for MDS and CCUS
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Clinical and molecular spectrum of
DDX41 variants in Korean patients with
hematologic malignancies

Boram Kim', Hee-Jin Kim', Chul Won Jung?’, Jun Ho Jang’, Duck
Cho', Sun-Hee Kim', Hyun-Young Kim"

' Laboratory Medicine and Genetics, Samsung Medical Center, Seoul,

Republic of Korea
? Internal Medicine, Samsung Medical Center, Seoul, Republic of Korea

Background : Hereditary hematologic malignancy is characterized
by an increased risk for hematologic malignancies due to germline

variants in cancer predisposition genes. Among them, germline
DDX41 variants are the most frequent especially in adults and found
in 1.5% of myeloid neoplasms. In this study, we investigated the
frequency and significance of DDX41 variants in Korean patients.

Method : We retrospectively reviewed 713 patients who
were suspected as hematologic malignancies and under-
went targeted sequencing of 50 genes in our institution
from August 2020 to July 2023. Among them, we analyzed
the clinical characteristics of patients with DDX41 variants.

Results : Of 713 patients, 29 patients had germline and/or so-
matic DDX41 variants and a total of 22 variants were identified.
Fifteen variants were presumable germline variants, and 11
patients (1.5%) were diagnosed as hematologic neoplasms
with germline DDX41 variant presenting as 6 MDS (6/90, 6.7%),
4 AML (4/165, 2.4%), and T MPN (1/148, 0.7%). The median
age of hematologic neoplasms with germline DDX41 variant
was 69 with male predominance (8:3). DDX41 Y259C vari-
ant was the most common germline variant (63.6%) and the
R525H variant was the most common somatic variant (24.1%).

Conclusion : Our study demonstrated the clinicopathological char-
acteristics of DDX41 variants in Korean patients with hematologic
malignancies. Our findings highlight the importance of assessment
of DDX41 variants in hematologic malignancies.

Keywords : DDX41, Somatic, Germline, Variant, Hereditary hemato-
logic neoplasm
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Clinical application of TRBC1 expres-
sion for diagnosis of T-cell ymphoma

Sooho Yu', Boram Kim', Duck Cho', Hee-Jin Kim', Hyun-Young
Kim"”

" Department of Laboratory Medicine and Genetics, Samsung Medical

Center, Seoul, Republic of Korea

Background : Flow cytometric evaluation of aberrant T-cell marker
expressions for malignancy is challenging due to a lack of definite
clonal evidence and loss of antigens in reactive conditions. Recent-
ly, T-cell Receptor Constant Beta Chain 1 (TRBC1) expression has
been reported to be monotypic in T-cell malignancy, serving as
a potential clonal marker. In this study, we assessed the reference
value of TRBC1 expression in healthy individuals and also evaluated
the diagnostic utility of TRBC1 in suspected lymphoma patients.



Method : We established the reference range of TRBC1 using
peripheral blood samples from 20 healthy individuals. We also
reviewed 158 flow cytometry cases performed for lymphoma di-
agnosis between March 2023 and November 2023 covering bone
marrow (n=98), peripheral blood (n=16) and body fluids (n=44),
including cerebrospinal, pleural, ascitic and pericardial fluids. Nine
monoclonal antibodies were used for the analysis: CD45, CD3,
(D4, CD8, CD56, CD2, CD5, CD7 and TRBC1 (Ancell Corporation).
Data were acquired using a BD FACSLyric Flow Cytometer (Becton
Dickinson) and analyzed with Kaluza software (Becton Dickinson).

Results : TRBC1 expression of 20 healthy individuals was polytyp-
ical. The median proportion of TRBC1 expression of CD4+ T-cells
and CD8+ T-cells were 38.6% (range, 33.9-46.1%) and 26.3%
(10.9-44.2%), respectively (P<0.001). Total of 15 among 158 cases,
bone marrow (n=6), body fluids (n=2), and peripheral blood (n=7),
were diagnosed with mature T-cell lymphoma histologically and
showed monotypical TRBCT expression patterns; CD3+CD4+CD8—
TRBC1+ (n=4), CD3+CD4+CD8-TRBC1- (n=5), CD3+CD4—
CD8+TRBC1+ (n=1), CD3+CD4—CD8+TRBC1— (n=4), and CD3+C-
D4+CD8-TRBC1dim+ (n=1). In 143 non-malignant cases, there
were significant differences in TRBC1 expression levels between
CD4+ T-cells and CD8+ T-cells (median, 41.8% vs. 31.1%, P<0.001)
without statistical differences between sample types (All P>0.05).

Conclusion : Flow cytometric evaluation of TRBC1 expression is
useful for detecting clonal T-cell population in bone marrow, body
fluids and peripheral blood, and is applicable as a clonal marker for
T-cell lymphoma diagnosis.

Keywords : Clonality, Flow cytometry, T-cell lymphoma, TRBCT
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Hematological laboratory findings and
its association with clinical spectrum of
COVID-19 in pregnant women in Yog-
yakarta, Indonesia

Isna Arifah Rahmawati", Anita Rohmah'*
1

Medicine, Islamic University of Indonesia, Yogyakarta, Indonesia

* Obstetric and Gynecology, Regional General Hospital Wonosari,
Yogyakarta, Indonesia

Background : It has been almost four years since the World
Health Organization (WHO) declared COVID-19 a global pan-
demic on March 11, 2020. Until the end of 2023, this disease
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continue to be a global threat. Hematological parameters
were significant in predicting the severity of the disease in
the general population. However, studies on hematological
profiles of pregnant women with COVID-19 in developing
countries and its association with clinical severity are scarce.

Method : This was a retrospective, single-center cohort study in-
volving all pregnant women who tested positive for COVID-19 in
Wonosari Regional General Hospital, Yogyakarta, Indonesia, from
January 2020 to August 2021. Data regarding the clinical spectrum
of COVID-19 grouped based on the National Institute of Health (NIH)
classification, and laboratory findings were extracted from medical
records. One way ANOVA was used was to analyze the associa-
tion between laboratory findings and the severity of COVID-19.

Results : This study involved 33 pregnant women aged 20-43
who tested positive for COVID-19, the mean (SD) of gestational
age was 38.33 (2.231) weeks. Out of them, 4 (11.8%) were as-
ymptomatic, 19 (55.8%) had mild symptoms, and 10 (29.4%) had
moderate symptoms. The mean (SD) of red blood cells (RBC) was
409 (047) 10°/uL, hemoglobin (Hb) was 11.53 (1.34) g/dL, hema-
tocrit (HCT) was 35.35 (4.08) %, platelet was 217.03 (73.26) 10%/
UL, total white blood cells (WBC) was 10055.76 (3985.29) /u, and
NLR was 6.30 (4.11). Statistical analysis revealed that there was a
significant correlation between the severity of COVID-19 in preg-
nant women and RBC (p-value = 0.048), Hb (p value=0.044), HCT
(p value=0.020), platelets (p value= 0.015) and total WBC (0.038).

Conclusion : Some hematological parameters are significantly asso-
ciated with the clinical spectrum of COVID-19 in pregnant women.
Initial laboratory examination can be beneficial in predicting the
severity of the disease in pregnant women, leading to better moni-
toring and treatments.

Keywords : COVID-19, Hematology, Pregnancy, Severity, Clinical
spectrum
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Effect of omega 3 unsaturated fatty
acid supplements on perioperative
bleeding after spinal surgery

Tsania Atika Rahma'"", Ana Fauziyati’
" Medical Student, Universitas Islam Indonesia, Yogyakarta, Indonesia
’ Internal Medicine, Universitas Islam Indonesia, Yogyakarta, Indonesia

Background : Omega 3 fatty acids (n-3FA) have been widely used
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and sold over-the-counter as anti-coagulants. The ban on the
use of omega 3 fatty acids prior to surgery is due to concerns of
bleeding associated with altered platelet function. Bleeding compli-
cations in spinal surgery can occur in several ways, including large
amounts of blood loss during spinal surgery leading to hemody-
namic instability or small amounts of bleeding leading to epidural
hematomas that compress spinal cord elements. If a patient has
recently taken n-3FA supplements and is about to have a spinal
surgical procedure, the procedure is often canceled or postponed.

Method : Patients with one- or two-level spinal decompres-
sion and instrumental arthrodesis between L3 and ST, or ili-
ac crest bone graft harvesting. Patients who had used n-3FA
within 14 days prior to surgery were analyzed and compared
with the control group with respect to demographics, use of
other anticoagulants prior to surgery. Patients with abnormal
coagulation parameters, known bleeding disorders or other
medications that could affect surgical blood loss were excluded

Results : Patients were taking n-3FA supplements, and stopped on
average 2-3 days before surgery. There were no significant differ-
ences between groups in demographic parameters, use of other
anticoagulants, and timing of surgery. Estimated blood loss was
higher in the control group but the difference was not significant.

Conclusion : There was no increase in intraoperative blood loss or
postoperative bleeding complications associated with preoperative
n-3FA supplement use up to a mean of 2.3 days before surgery.
There was no significant pre- and postoperative effect of n-F3A with
an increase in bleeding time and a quantitative decrease in platelet
aggregation.

Keywords : Spinal surgery, Omega-3, Polyunsaturated fatty acids,
Bleeding spinal cord, n-3fa
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Insulin resistance and increased risk of
pulmonary embolism in leukemia, lym-
phomas and related disorders

Javad Alizargar
Medicine, Kashan University, Isfahan, Iran, Islamic Republic of

Background : Pulmonary embolism (PE) is a life-threaten-
ing condition characterized by the blockage of arteries in the
lungs, often resulting from blood clots originating in other
parts of the body. While PE is commonly associated with car-

diovascular diseases, its occurrence and risk factors in specific
patient populations, such as those with hematologic cancers,
remain less explored. In this study, we investigated the rela-
tionship between hematologic cancer and the development
of PE, along with the potential influence of insulin resistance.

Method : A retrospective analysis was conducted on 119,229
patients with histology-confirmed cancer. Clinical and demo-
graphic data were collected from UKbiobank. Statistical analysis
included descriptive statistics, ANOVA, and logistic regression.
Adjustments were made for age, sex, and diabetes mellitus status.

Results : Among 119,229 patients with histology-confirmed can-
cer, 442 (0.37%) were diagnosed with hematologic cancer, which
includes leukemia, lymphomas, and related disorders. Within this
group, 7 patients (1.57%) developed pulmonary embolism (PE).
The mean TyG index in patients without PE was 8.75+0.56, while
in patients with PE, it was 9.28+0.57. Analysis of variance (ANOVA)
revealed a significant difference (F=6.15, p=0.0136) between the
two groups. In logistic regression, controlling for age, sex, and
diabetes mellitus status, the results indicated that insulin resis-
tance increased the risk of PE in hematologic cancer patients by
386.5% (odds ratio [OR]=4.865, 95% confidence interval [Cl]=1.253-
18.891), independent of age, sex, and diabetes mellitus status.

Conclusion : Hematologic cancer patients with insulin resistance
exhibited a significantly increased risk of developing pulmonary
embolism, independent of age, sex, and diabetes mellitus status.

Keywords : Lymphoma, Leukemia, Diabetes
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Non-cirrhotic portal hypertension in a
patient with essential thrombocythe-
mia: A case report and literature review
Novi Davitsen', Tohari Tohari", Alfatea Rahm#®, Shinta Wardhani®

" Internal Medicine Resident, Universitas Brawijaya, Malang, Indonesia

* Hemato-Oncology Divison of Internal Medicine Department, Univer-
sitas Brawijaya, Malang, Indonesia

® Medical student, Universitas Brawijaya, Malang, Indonesia

Background : Essential thrombocytosis (ET) is a myeloproliferative
disorder characterized by a clinically significant increase in platelet
count in the absence of an identifiable cause. The development
of portal hypertension-induced gastroesophageal varices is most
commonly associated with cirrhosis, while non-cirrhotic portal
hypertension can result from splenic vein obstruction compres-
sion or intrahepatic thrombus formation. However, non-cirrhotic
portal hypertension induced by ET has been reported rarely.

Method : In this study, we present a rare case of non-cirrhotic
portal hypertension induced by Essential thrombocytosis (ET).

Results : A 62-year-old man, without a history of liver disease, was
admitted to ER complaining of recurrent hematemesis for the last
6 months. Physical examination revealed icteric sclera, splenomeg-
aly, and hepatomegaly, but no sign of liver cirrhosis. Laboratory
examination revealed a platelet count of 774 x 10%/L suggesting
a significantly increased platelet count. Prothrombin time, liver
function tests, bilirubin, hepatitis panel, and albumin levels showed
no abnormalities. Endoscopic showed gastric varices mosaic-like
mucosal pattern and hyperaemic antrum. Abdominal CT revealed
splenomegaly, portal vein thrombosis, and portal hypertension. A
bone marrow biopsy was done and showed the result of ET. The
patient was given hydroxyurea for daily medication. ET is often
accompanied by marked splenomegaly, which might increase
the portal vein blood flow and provoke portal hypertension.
This patient repeatedly suffered from a rupture of gastroesoph-
ageal varices caused by portal hypertension, accompanied by
marked splenomegaly. Integrated examinations in this patient
also supported non-cirrhotic portal hypertension induced by ET

Conclusion : This case report should raise awareness of the impor-
tance of preventing non-cirrhotic portal hypertension complica-
tions in patients with ET by conducting a comprehensive examina-
tion for optimal decisions and management.

Keywords : Essential thrombocythemia, Endoscopic, Gastroesopha-
geal varices, Non-cirrhotic portal hypertension
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PP12-4

Bernard Soulier syndrome caused by
two novel heterozygous mutations in
GP1BA gene: A case report and litera-
ture review

Senlin Zhang', Jing Ling', Kai Cui', Junjie Fan', Shaoyan Hu""

" Hematology and Oncology, Children’s Hospital of Soochow Universi-
ty, Suzhou, China

Background : Bernard Soulier syndrome (BSS) is a rare inherited
macrothrombocytopenia, usually autosomal recessive, which
is charactered by prolonged bleeding, thrombocytopenia
and abnormally large platelets. The gene mutations reported
to participate in the cause of BSS include GP1BA, GP1BB and
GP9, which defected GPIb-IX-V complex and thereby impaired
the structure and function of platelets. The present study
aimed to report three novel gene mutation sites in GP1BA.

Method : The clinical feature, laboratory tests, and mutation detec-
tion of a pediatric BSS patient diagnosed at the Children's Hospital
of Soochow University, Suzhou, China was analyzed respectively.

Results : Whole exome sequencing found that there were two
likely pathogenic heterozygous mutations (c.95_101del and
c.1012del) in GP1BA gene. Flow cytometry analysis of plate-
let membrane glycoproteins indicated that the expression of
GP1b was 0.28%, which was much lower than normal (100%).
Platelet aggregation tests indicated that platelet aggregation was
inhibited by ristocetin-induced (1.7%), ADP- (14.5%) and arachidon-
ic-acid-induced platelet aggregation (5.6%). The literature review
indicated that there were 53 mutations included 253 patients were
reported in GP1BA gene, 29 mutations included 90 patients in
GP1BB gene, and 32 mutations included 114 patients in GP9 gene.

Conclusion : The two novel gene mutation sites in the present case
have not been reported previously, which enrich the GP1BA muta-
tion spectrum.

Keywords : Bernard Soulier syndrome, Inherited thrombocytopenia,
Pediatric, GPIb-IX-V complex, GP1BA

PP12-5

Paediatric thrombosis: A five-year ex-
perience from a tertiary care center of
Pakistan

Anila Rashid

Haematology, Aga Khan University Hospital, Karachi, Pakistan

Background : Advances in imaging techniques and longer sur-
vival of chronic medical conditions contribute to the increase
in paediatric thrombosis. We aim to determine the incidence,
underlying risk factors, management and clinical outcome of
paediatric thrombosis at a multidisciplinary facility of Pakistan.

Method : A retrospectively analysis of the medical records of
patients in the paediatric age group admitted at the Aga Khan
University hospital from January 2018 to September 2023 was
performed. Site of thrombosis, associated risks factors, manage-
ment options and outcome of thrombotic event were evaluated.

Results : Of the 22,320 paediatric hospitalization, 35 paediatric
patients were diagnosed with thrombosis (15 cases per 10,000
admissions). The median age of the study group was 15 years
and twenty patients (57%) were male. The commonest site of
thrombosis was in lower limb venous 11 (31%), followed by upper
limb venous thrombosis 6 (17%), abdominal vein thrombosis 7
(20%), cerebral venous thrombosis 5 (14%), pulmonary embolism
and arterial thrombosis 3(9% each). Eighty three percent had
underlying clinical condition including central venous catheter
[CVC] (26%), malignancy and infection (14% each), antiphos-
pholipid antibody syndrome (9%), inherited thrombophilia (9%),
congenital heart disease (6%), while thrombotic thrombocy-
topenic purpura and autoimmune disorder (3% each). Twelve
(34%) patients were treated with heparin only, 8 (23%) received
heparin followed by warfarin while warfarin as a single agent was
given in 2 (5.7%) patients. One patient died of pulmonary embo-
lism while 9 (25%) had persistence or recurrence of thrombosis.

Conclusion : Incidence of paediatric thrombosis was 0.15%. CVC
placement was the most common associated risk factor. Warfarin
and heparin both were found to be safe anticoagulation option.
Recurrence rate was found to be high.

Keywords : Thrombosis, Children, Risk factors
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Cannabinoid receptor 2 signaling: Role
in megakaryocyte development and
neuro-immune regulation

Ravi Kumar Gutti

Department of Biochemistry, University of Hyderabad, Hyderabad, India

Background : Megakaryocytes (MKs), a rare population of bone mar-
row cells, are responsible for the production of platelets, which are
necessary for normal blood clotting. Thrombocytopenia (low plate-
let count, <150 x 10%/L), may be due to many factors including can-
cer and autoimmune diseases. This is a common problem among
leukemia patients that can lead to hemorrhagic complications. Here,
we investigated the role of virodhamine (an endocannabinoid) in
megakaryocyte differentiation and subsequent thrombopoiesis.

Method : Human megakaryoblastic leukemia Dami cells were
cultured in RPMI1640 medium and were treated with cannabi-
noid receptor 2 agonist virodhamine and expression of mega-
karyocyte differentiation specific markers (CD41 and CD61) was
assessed by qRT-PCR. Morphological assessment was performed
by microscopy. Cell cycle analysis, determination of mitochondrial
membrane potential, and Annexin V assay were performed by
flow cytometry. Intracellular ROS was determined using DCFDA.

Results : We evaluated role of thrombopoietic potential of vi-
rodhamine. Virodhamine treatment increased the number of cells
that show platelet-like protrusion, polyploid nucleus and MK-spe-
cific maturation markers (CD41 and CD61) that are key features
of megakaryocyte differentiation. Cell cycle analysis showed that
virodhamine treatment increased the portion of cells in GO/G1
phase, while decreasing the percentage of cells in S phase, sug-
gesting virodhamine induces differentiation of cells. Platelet pro-
duction is a result of megakaryocytic apoptosis, which is probably
caused by elevated levels of mitochondrial reactive oxygen species
(ROS) and enhanced calcium concentration in cell. Intracellular
calcium level and early apoptotic cells were found to be increased
with virodhamine treatment. Virodhamine treatment showed
cleavage of Poly ADP-ribose polymerase (PARP) which is substrate
of caspase-3, suggesting induction of apoptosis. We have also
observed down-regulation of phospho-PI3K activity and up-reg-
ulation of phospho-MAPK activity in virodhamine treated cells.

Conclusion : Dami cells treated with virodhamine underwent differ-
entiation, characterized by extended cytoplasmic protrusions, and

expression of MK specific markers of differentiation.

Keywords : Megakaryocyte, Cannabinoid receptor, Platelets
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PP12-7

Plasma levels of three different types
of direct oral anticoagulants measured
with anti-factor Xa assay in patients
with non-valvular atrial fibrillation:
Comparison with heparin assays

Suji Park', Min-Sun Kwak', Jae-Ryong Shim', Kwang-Sook Woo',
Jong-Sung Park’, Dae-Hyun Kim’, Jin-Yeong Han"

Laboratory Medicine, Dong-A University College of Medicine, Busan,
Republic of Korea

? Cardiology, Dong-A University College of Medicine, Busan, Republic
of Korea

* Neurology, Dong-A University College of Medicine, Busan, Republic
of Korea

Background : Direct oral anticoagulants (DOAC) inhibit the
active site of thrombin or factor (F) Xa.Although drug moni-
toring is not routinely requested, the measurement of DOAC
levels in plasma is useful in some cases. In this study, we
investigated the trough and peak levels of three different
DOAC in patients with non-valvular atrial fibrillation (NVAF)
and compared results between anti-Xa and heparin assays.

Method : A total of 566 NVAF patients were included for the studly.
Among them, 321 patients were treated with 5 mg apixaban
orally twice daily, 208 with 60 mg edoxaban daily, and 37 with 20
mg rivaroxaban daily. Blood samples were collected using 3.2%
sodium citrate tubes after three weeks of DOAC treatment and
both trough and peak levels were measured using Biophen DiXal
(anti-Xa) and Heparin LRT chromogenic assays (Hyphen BioMed,
Neuville Sur Oise, France) with a Sysmex CS-5100 analyzer (Sys-
mex Corp., Kobe, Japan). Prothrombin time (PT) and activated
partial thromboplastin time (aPTT) tests were also performed.

Results : The median age was 69, 69.5, and 72 years in apix-
aban, edoxaban and rivaroxaban treatment, respectively. The
trough and peak levels for apixaban, edoxaban, and rivaroxaban
were 109.58+68.22, 203.0+108.76, 52.85+38.51, 225.89+116.07,
75.57479.38, and 292.24+135.81 ng/mlL, respectively with anti-Xa
assay. Heparin LRT assays for the trough and peak levels with apix-
aban, edoxaban and rivaroxaban were 116.78+68.88, 215.3+109.63,
50.94427.37,21767+109.16, 65.774£76.51, and 283.22+144.42 ng/
mL, respectively. The peak levels were statistically higher with
all three DOAC than those of trough (p<0.0001). Both the an-
ti-Xa and heparin assays showed excellent correlations (r>0.97,
p<0.0001) regardless of the trough or peak levels and DOAC types.

Conclusion : The results suggested that chromogenic method for
the assay of direct factor Xa inhibitors showed reliable trough and
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peak levels for three types of DOAC in NVAF patients. We could ob-
tain comparable results between the anti-Xa and heparin assays.

Keywords : Anti-Xa assay, Chromogenic assay, Direct oral anticoag-
ulants, Heparin assay, Non-valvular atrial fibrillation

PP12-8

Evaluation of neutrophil extracellular
traps as a novel circulating marker in
acute ischemic stroke patients and the
correlation with cytokines

Suji Park', Jae-Ryong Shim', Dae Hyun Kim?, Jin-Yeong Han'"

" Department of Laboratory Medicine, Dong-A University College of

Medicine, Busan, Republic of Korea

* Department of Neurology, Dong-A University of Medicine, Busan,
Republic of Korea

Background : Neutrophil extracellular traps (NETs) are extracellular
web-like structures composed of cytosolic and granule proteins
assembled on a scaffold of decondensed chromatin. Recent studies
have revealed that inappropriate NETs production may be asso-
ciated with an uncontrolled inflammatory response. In particular,
due to the importance of neutrophils in thrombogenesis, studies
on NETs are being actively conducted. The aim of this study was to
evaluate circulating nucleosome levels as a biomarker of NETosis in
patients diagnosed with acute ischemic stroke (AIS), to determine
the suitability of circulating nucleosomes as a novel marker and to
reveal the correlation between cytokines involved in inflammation.

Method : A total of 72 subjects were enrolled, of which 62 were
patients diagnosed with AlS and 10 were controls who visited
for health checkup. Circulating levels of NETs were assessed
by measuring the plasma concentrations of nucleosomes. Ad-
ditionally, cytokines were measured using luminex multiplex
cytokine assay and compared in the patient and control groups.

Results : The concentration of nucleosomes was significantly high-
er in patients with AIS compared to the control group (P<0.001).
Univariable analyses demonstrated that significant risk factors
in the AIS group were age, diabetes mellitus, hypertension, and
nucleosome concentration (p=0.002, 0.013, 0.011, <0.001, respec-
tively). Receiver operating characteristic curve analysis revealed area
under the curve values of 0.944 for nucleosomes concentration in
the AIS group. Additionally, the Spearman correlation coefficient
0.27 was confirmed between Netosis and the P-selectin/CD62P.

Conclusion : This study confirmed an increased circulating level of
NETs in patients with AlS during the initial presentation. Also, cor-
relation between Netosis and P-selectin/CD62P was also confirmed.
The findings suggest that NETs could serve as a novel circulating
marker for the initial diagnosis of AlS. It also suggests the need
for further research on Netosis, neutrophils, and thrombogenesis
caused by P-selectin/CD62P in AlS patients.

Keywords : Neutrophil extracellular traps, Netosis, Thrombogenesis,
Acute ischemic stroke, Cytokine
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PP12-9

Thrombopoietin-independent gen-
eration of platelet-like particles from
megakaryoblastic cells

Duangdao Palasuwan', Nuntiporn Nunthanasup', Nutpakal Ket-
prasit ', Kasem Kulkeaw”, Attakorn Palasuwan'’

" Clinical Microscopy, Oxidation in Red Cell Disorders Research Unit,
Faculty of Allied Health Sciences, Chulalongkorn University, Bangkok,
Thailand, Bangkok, Thailand

* Siriraj Integrative Center for Neglected Parasitic Diseases, Department
of Parasitology, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand

Background : The use of megakaryoblastic leukemia MEG-01
cells can help reveal the mechanisms of thrombopoiesis. How-
ever, conventional in vitro activation of platelet release from
MEG-01 cells requires thrombopoietin, which is costly. Here, we
aim to develop a more straightforward and affordable method.

Method : Synchronization of the MEG-01 cells was initially
performed using serum-free culture, followed by sponta-



neous cell differentiation in the presence of serum. Differ-
ent stages of megakaryoblast differentiation were classified
based on cell morphology, DNA content, and cell cycle.

Results : The MEG-01 cells released platelet-like particles at a
level comparable to that of the thrombopoietin-activated MEG-
01 cells. The platelet-like particles were distinguishable from
PLP-derived extracellular vesicles and could express P-selectin
following ADP activation. Importantly, the platelet-like parti-
cles induced fibrin clotting in vitro using platelet-poor plasma.

Conclusion : Altogether, this thrombopoietin-independent cell
synchronization method is an effective and straightforward method
for studying megakaryopoiesis and thrombopoiesis.

Keywords : Platelet-like particles, Thrombopoietin, Thrombopoiesis,
Microvesiculation, Megakaryocyte
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Evaluation of FVIII PK profile in Korean
hemophilia a patients assessed with
myPKEFiT: A retrospective chart review

Young Shil Park', Taiju Hwang’, Sang Kyu Park’, Ki-Young Yoo', Aer-
anJung’, Eun Jin Choi”

" Department of Pediatrics, Kyung Hee University Hospital at Gang-

dong, Seoul , Republic of Korea
* Korea Hemophilia Foundation Clinic, Gwangju, Republic of Korea
Korea Hemophilia Foundation Clinic, Busan, Republic of Korea
Korea Hemophilia Foundation Clinic, Seoul, Republic of Korea

Medical Affairs, Takeda Pharmaceuticals Korea Co,, Ltd, Seoul, Repub-
lic of Korea

Department of Pediatrics, Daegu Catholic University Medical Center,
Daegu, Republic of Korea

o

Background : Substantial interpatient variation in pharmacokinetics
(PK) causes a significant difference in the amount of factor VIl (FVIIl),
which is required to sustain the desired factor level. However, there is
limited information on FVIIl PK.among Korean hemophilia patients.

Method : Severe to moderate hemophilia A patient's PK
result assessed using myPKFiT from January 2018 to No-
vember 2021 was collected from 5 Korean hemophilia treat-
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ment centers. PK differences by age, blood type, inhibitor
history, vWF:Ag, and body mass index were evaluated. And
the correlation between the PK profile and the prophylax-
is regimen was analyzed for each product in severe patients.

Results : PK data from 48 patients (age range: 5-52 years) treated
with octocog alfa and 81 patients (age range: 14-64 years) treated
with rurioctocog alfa pegol were obtained. The median half-lives of
octocog alfa and rurioctocog alfa pegol were 9.9 (range: 6.3-15.2)
hours and 15.3 (range: 10.4-23.9) hours, respectively. The half-life,
time to 1%, and clearance for each product did not differ by age
group, but the half-life and time to 1% of blood type-O patients
were shorter than those of non blood type-O patients. In the re-
gression analysis, the PK of octocog alfa showed a statistically sig-
nificant difference by age, whereas the PK of rurioctocog alfa pegol
showed correlations with VWF:Ag. When the impact of time to 1%
on the FVIIl dose and frequency were analyzed, only frequency in
patients using rurioctocog alfa pegol showed a statistically signif-
icant difference, but the coefficient of determination was 0.1016.

Conclusion : Through this study, we could confirm a significant
interpatient variation in the PK of FVIIl in Korean patients with he-
mophilia A. For optimized prophylaxis, the FVIII prophylaxis regimen
should be personalized according to the PK profile of the individual.

Keywords : Hemophilia A, FVIll, Pharmacokinetics, Prophylaxis, Korean
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Heparin-calibrated anti-factor Xa assay
for the measurement of direct antico-
agulant such as apixaban, rivaroxaban
and edoxaban

Hyunjung Kim", Hyojin Chae', Yeongsic Kim', Hey Kyung Lee'

' Laboratory medicine, Department of Laboratory Medicine, College

of Medicine, The Catholic University of Korea, Seoul, Korea , Seoul,
Republic of Korea

Background : The purpose of this study was to determine
whether measuring the level of DOAC was possible with hep-
arin-calibrated chromogenic anti-factor Xa activity (AXA). The
second aim was to evaluate the suitability of heparin-calibrat-
ed AXA concentrations corresponding to 30 and 50 ng/mL of
DOAC, for antidote treatment decisions in surgery or bleeding.

Method : Platelet poor plasma was aliquoted and stored - 70°C
until analyzed. AXA were measured using two reagents and
dedicated analyzers (Sysmex CS-5100 analyzer and STA R Max3).
Four types of calibrator were used. (1) Stago DOAC (rivaroxaban,
edoxaban, apixaban) specific calibrator, (2) Stago LMWH calibrator,
(3) Sysmex UHF calibrator (4) Sysmex LMWH calibrator. Regres-
sion analysis was used to characterize the relationship between
assays. Receiver operating characteristic (ROC) curves were ana-
lyzed to analyze the diagnostic power of heparin calibrated AXA
corresponding to 30 ng/mL and 50 ng/mL DOAC levels for anti-
dote management, and the concordance rate were calculated.

Results : The correlation coefficient were ranged 0.75-0.91 in rivar-
oxaban, 0.81-0.94 in apixaban. The correlation coefficient between
edoxaban calibrated AXA and Sysmex LMWH;/ Sysmex UHF calibra-
tor calibrated AXA was not good (r=047). The correlation between
DOAC calibrated AXA and Sysmex UFH or LMWH was linear at low
to medium levels in rivaroxaban and apixaban. The correlation
graph was not good between between DOAC calibrated AXA and
Sysmex UFH or LMWH in edoxaban The concordant rate (90-100%)
is good for determining antidote management level by heparin
calibrated AXA compared with those of DOAC calibrated AXA.

Conclusion : When using heparin calibrated AXA for measuring
DOAG, there are limitations in calculating accurate concentrations.
There were scant data for evaluating heparin calibrated AXA for the
decision making of antidote. The present study suggest that hep-
arin calibrated AXA is clearly helpful in confirming the presence of
DOACs to make antidote management in emergency situations.

Keywords : DOAC, Rivaroxaban, Apixaban, Edoxaban, Anti-factor Xa
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Beneficial role of Moringa oleifera
leaves extract in a rat model of deep
vein thrombosis

Pardeep Kumar', Vinod Sharma'

" Applied Sciences, Shri Maha maya vaishnav devi research institute,
New Delhi, India

Background : Moringa oleifera is a medicinal plant with great
therapeutic potential. The leaves of Moringa oleifera are used
by Indians in herbal medicines to treat metabolic disease. It
is used for medicinal purposes due to its choleretic, diuretic,



antitumor, antioxidant, antiinflammatory, and hepatoprotec-
tive properties. Aim of current study was to investigated the
antithrombotic effects of ethanolic extract of Moringa oleifera
leaves (MOL) in a rat model of deep vein thrombosis (DVT).

Method : DVT was induced in rat model by inferior vena cava
(IVC) ligation. Sixty mice were treated with dose of (MOL 100 and
200 mg/kg) dissolved in saline was orally administered to the
experimental rats. The thrombi were harvested and weighed.
The IVC was analyzed histologically and by transmission elec-
tron microscopy. The cytokines interleukin (IL)-6, IL-8, and tumor
necrosis factor-a (TNF-a) were detected by enzyme-linked
immunosorbent assay. Expression of cellular adhesion mol-
ecules (CAMs) in thrombi was examined by Western blot.

Results : MOL significantly reduced thrombus length and weight
(P < .001) and protected the integrity of the endothelium. MOL
inhibited thrombogenesis-promoting factors P-selectin and CAMs,
and promoted thrombogenesis-demoting factors CD34, vascular
endothelial growth factor receptor-2. Compared with the control,
MOL significantly lowered the cytokines IL-6 , IL-8 and TNF-a.

Conclusion : Present data showed that MOL significantly inhibited
the propagation of thrombus. Taken together, our data suggest that,
antithrombotic properties of MOL are likely to be directly associated
with endothelial protection and regeneration, platelet aggregation,
and inhibition of inflammatory cell and thrombus adhesion.

Keywords : Beneficial role of moringa oleifera leaves extract in a rat
model of deep vein thrombosis, Rat model , Moringa oleifera leaves
, Inferior vena cava
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Acquired hemophilia A in an adult fe-
male without familial predisposition: A
one-in-a-million rarity case report with
review of the literature
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mantyo'

" Division of Hematology and Medical Oncology, Department of
Internal Medicine, Faculty of Medicine, Saiful Anwar General Hospital/
Brawijaya University, Malang, East Java, Indonesia
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Background : Hemophilia A is typically an inherited bleeding dis-
order caused by a deficiency or absence of clotting factor VIl (FVIII).
However, acquired hemophilia A (AHA), with a scarce incidence
of about 1.5 cases per million people/year, is different because it is
caused by the spontaneous development of inhibitory autoanti-
bodies against the FVIIl. We report a rare case of AHA in a female
adult without a familial predisposition to the disorder. A 48-year-old
Asian female was admitted to a tertiary hospital with swelling on left
forearm accompanied by ecchymosis and bleeding from the bone
marrow aspiration (BMA) puncture site. Ecchymosis since 4 months
ago without prior history of any trauma. History of malignancy, auto-
immune disease, or family history of bleeding disorders was denied.
Physical examination found swelling on her left arm with multiple
ecchymosis on left forearm, as well as right inguinal and femoral area
(Bleeding Grade: II-ll). Hematological panels showed marked pro-
longed hemostasis, predominantly aPTT, anemia, and thrombocy-
tosis. BMA result was megaloblastic anemia with Fe deficiency and
reactive thrombocytosis. The patient was initially given intravenous
lyophilized prothrombin complex concentrate 500 IU, FFP and cryo-
precipitate transfusion; however, ecchymosis and bleeding had not
resolved and the aPTT was not correctable with mixing study. Co-
agulation factor examination was performed and showed profound
deficiency of FVIIl (value: 1%); however, autoimmune panel, eg. Lu-
pus Anticoagulant & anti-cardiolipin were negative. The patient was
then given intravenous FVIIl 20 1U/kg/day (~ 400 IU) for 2-3 days and
complaints of bruising improved and bleeding stopped. The patient
was successfully discharged and now routinely followed-up in out-
patient clinics. AHA is a rare type of hemophilia. Our case highlight-
ed the need for early diagnosis and prompt treatment with clotting
factor FVIII replacement could greatly improve patient outcome.

Keywords : Acquired hemophilia a, Factor viii, Prolonged hemosta-
sis, Lupus anticoagulant
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Treatment of bleeding episodes with
Efanesoctocog alfa in patients with
severe haemophilia A in the phase 3
XTEND-1 study

Angela C Weyand", Sandrine Meunier’, Kagehiro Amano’, Linda
Bystricka®, Graham Neill’, Lydia Abad-Franch®, Annemieke Wil-
lemze’, Alberto Tosetto® Sun A Lee’

Division of Hematology/Oncology, Department of Pediatrics, Univer-
sity of Michigan, Ann Arbor, United States

* (linical Hemostasis Unit, Civil Hospices of Lyon, Eastern University
Hospital Group, Bron, France

Department of Laboratory Medicine, Tokyo Medical University, Tokyo,
Japan

~

Medical Program Lead Hemophilia, Sobi, Stockholm, Sweden
® Global Medical Hemophilia, Sanofi, Reading, United Kingdom

® Head of Research and Development and Medical Affairs, Sobi, Basel,
Switzerland

" Hemophilia Cluster, Sanofi, Amsterdam, Netherlands

3

Hemophilia and Thrombosis Center, Hematology Department, San
Bortolo Hospital, Vicenza, Italy

® RBD Medical, Sanofi, Seoul, Republic of Korea

Background : The Phase 3 XTEND-1 (NCT04161495) study
showed that once-weekly efanesoctocog alfa was well tol-
erated in adults and adolescents with severe hemophil-
ia A and provided superior bleed prevention to prior FVIII
prophylaxis. Here, we report the use of efanesoctocog alfa
for treatment of bleeding episodes (BEs) during XTEND-1.

Method : Patients on prior prophylaxis were enrolled into Arm A
(52 weeks, once-weekly efanesoctocog alfa prophylaxis [50 IU/kg],
n=133). Patients receiving prior on-demand therapy entered Arm B
(26 weeks, on-demand efanesoctocog alfa [50 IU/kg], then 26 weeks,
once-weekly prophylaxis, n=26). BEs were treated with single-dose
efanesoctocog alfa (50 1U/kg) and additional doses (30 or 50 IU/kg)
as needed every 2-3 days. The number, location of treated BEs, dose
and number of injections to resolve BEs, were evaluated. Patient
response to bleed treatment was evaluated on 4-point ISTH scale.

Results : Median (range) annualized bleed rate was 0.0 (0.0-11.0)
in Arm A, and 21.1 (8.3-334) and 0.0 (0.0-4.1) for 6-month on-de-
mand and prophylaxis periods of Arm B, respectively. Of 362
BEs treated, 86 occurred in Arm A and, 268 and 8 in on-demand
treatment and prophylaxis periods, respectively, of Arm B. In Arm
A, 33 (38%) BEs were spontaneous, 45 (52%) traumatic, and 8 (9%)
of unknown etiology. Corresponding values in Arm B were 197
(74%), 62 (23%), and 9 (3%) for on-demand period, and 5 (63%),
2 (25%), and 1 (13%) for prophylaxis period. Most BEs occurred in

joints (79%) and muscles (14%). A single injection was sufficient to
resolve 96.7% of BEs. Median (range) total efanesoctocog alfa dose
for BE resolution was 50.9 (50.0-51.8) IU/kg. Most (94.9%) patient
assessments of BE treatment response were excellent or good.

Conclusion : A single 50 1U/kg dose of efanesoctocog alfa effective-
ly treated 96.7% of BEs regardless of bleed type and location.

Keywords : Hemophilia A, Bleeding, Efanesoctocog alfa, XTEND-1
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Change in hemophilia joint health
score (HJHS) during the phase 3
XTEND-1 study of efanesoctocog alfa
in patients with severe hemophilia A
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Institute of Experimental Hematology and Transfusion Medicine,
University Hospital Bonn, Bonn, Germany

RBD Medical, Sanofi, Seoul, Republic of Korea

Background : Hemophilic arthropathy and chronic joint pain
occurs even with current standard of care (SoC) for hemophil-
ia A. In Phase 3 XTEND-1 study (NCT04161495),once-weekly
efanesoctocog alfa was well tolerated in adults and adoles-
cents with severe haemophilia A and provided superior bleed
prevention to prior FVIII prophylaxis. Here, joint health chang-
es from baseline to Week 52 using Hemophilia Joint Health
Score (HJHS) v2.1 in patients from XTEND-1 study are reported.

Method : Patients on prior FVIII prophylaxis were enrolled into
Arm A (52 weeks of once-weekly efanesoctocog alfa prophylaxis
[50 IU/kg]) and patients receiving prior on-demand therapy en-
tered Arm B (26 weeks of on-demand efanesoctocog alfa [50 IU/



kgl, then 26 weeks of once-weekly prophylaxis). Six joints (left
and right ankle, elbow, and knee) were scored according to 9
HJHS domains. Gait was scored based on walking and climbing
stairs. Total score was the sum from all 6 joints plus gait score.

Results : Baseline mean (standard deviation [SD]) HJHS was 18.1
(184) in Arm A (n=116) and 26.3 (13.2) in Arm B (n=25). Signifi-
cant improvements in total HJHS from baseline to Week 52 were
observed; least squares (LS) mean (95% confidence interval [Cl])
change was —1.54 (-2.70,-0.37; P=0.0101; n=107) in Arm A and 4.1
(=794, -0.25, P=0.0382; n=22) in Arm B. In Arm A, HJHS domains
with greatest mean (SD) change from baseline to Week 52 were
swelling -0.3 (1.2), muscle atrophy -0.3 (1.2), crepitus on motion
-0.3 (1.2), and flexion loss -0.3 (1.6) andin Arm B, were swelling
-06 (1.1), swelling duration 0.4 (0.7), crepitus on motion -06 (1.8),
flexion loss —0.7 (3.1), joint pain =04 (1.5), and strength 1.2 (2.4).

Conclusion : These data suggest that once-weekly efanesoctocog
alfa prophylaxis may improve joint health in adults and adolescents
with severe hemophilia A, and offer benefits above current SoC FVIIl
prophylaxis.

Keywords : Hemophilia A, Hemophilia joint health score, XTEND-1,
Efanesoctocog alfa
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Inflammation and hypercoagulability
in type 2 diabetes mellitus with chronic
kidney disease

Volha Vasilkova", Tatsiana Mokhort’, Yuliya Yarets’

" Endocrinology, Gomel State Medical University, Gomel, Belarus

? Endocrinology, Belarusian State Medical University, Minsk, Belarus

* Clinical Laboratory Medicine, The Republican Research Center for
Radiation Medicine and Human Ecology, Gomel, Belarus

Background : Diabetes mellitus (DM) is the major cause of end
stage renal disease. Patients with chronic kidney disease (CKD)
have a higher risk of mortality, mostly from cardiovascular com-
plications. Previous studies have shown that inflammatory cyto-
kines are involved in the pathogenesis of microvascular diabetic
complications, including CKD. We aimed to findrelationships
among hypercoagulability and inflammation and their biomarkers
in the development of complications in type 2 diabetes (DT2).

Method : 77 patients with DT2 aged 56.41+10.03 years were stud-
ied. Control group included 50 healthy subjects the same age. Al
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patients underwent standard clinical and laboratory examination,
with an assessment of the levels of tumour necrosis factor al-
pha (TNF-alpha), interleukin-6 (IL-6), coagulation and fibrinolysis
parameters (von Willebrand factor (VWF)activity, plasminogen
activator inhibitor-1 (PAI-1)). Patients were excluded if they had
a past history of a thrombocytosis; a history of venous thrombo-
embolism; cancer; pregnancy; recent surgery; hyperthyroidism.

Results : The levels of TNF-alpha, IL-6, PAI-1, VWF in patients
with DM were higher than in the control group: TNF-alpha
(12.42 [7.8;20.0] vs. 9.8 [3.89;11.20] pg/mL), IL-6 (3.14 [1.7,9.1]
vs. 1.5 [1.5;1.7] mg/mL), PAI-1 (29.1246.18 vs. 12.81+1.71 IU/
ml), VWF (121.374+27.12 vs. 99.07416.12 %), p<0.05. The levels of
TNF-q, -6, PAI-1, VWF were significantly higher in diabetic pa-
tients with CKD 5 in comparison with stages 1-4. A significant
correlation was found between serum creatinine and IL-6 (r=0.70,
p<0.001), VWF (r=046, p<0.001), PAI-1 (r=0.49, p<0.001) as well
as between IL-6 and VWF (r=0.52, p=0.003). Multivariable linear
regression analysis revealed significant associations between de-
creased eGFR and higher VWF and IL-6 in DT2 patients and CKD.

Conclusion : Endothelial dysfunction, hypercoagulability, inflamma-
tion are intrinsically interconnected, playing a very important role in
the development of vascular complications. Several biomarkers as-
sociated to these processes and their complex networks are altered
in diabetic patients who have microvascular complications, such as
nephropathy.

Keywords : Hypercoagulability, von Willebrand factor , CKD, Diabe-
tes
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Diagnostic challenges and its clinical
implications in women with inherited
bleeding disorders

Sehar Khali

Pathology, Foundation University Islamabad , Pakistan, Islamabad,
Pakistan

Background : Inherited bleeding disorders in women can
lead to severe bleeding episodes and life-threatening compli-
cations. It is estimated that approximately fifteen percent of
patients with bleeding disorders are misdiagnosed. This study
was carried out to assess the frequency and characteristics of
women with inherited bleeding disorders who were initial-
ly misdiagnosed and received inappropriate management.

351
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Method : This study was conducted at the Haematology Depart-
ment of Fauji Foundation Hospital, Rawalpindi, Pakistan, from August
2017 -August 2022. We retrospectively reviewed the records of all the
women, aged 16 to 60 years, who presented at the inpatient or out-
patient of our hospital for evaluation of bleeding diathesis but were
initially misdiagnosed and received inappropriate management.

Results : A total of 93 women were diagnosed with a bleeding
disorder, 44% (n=41) were diagnosed with an inherited bleeding
disorder, 56% (n=52) with an acquired bleeding disorder, 19% (n
= 8) women with inherited bleeding disorders were initially misdi-
agnosed. Five women with Bernard-Soulier Syndrome had been
initially misdiagnosed as 'immune thrombocytopenic purpura' out
of which 3 underwent unnecessary splenectomy while 2 women
received immunosuppressants and immunoglobulins. One woman
with factorV deficiency was misdiagnosed as having a left iliac fossa
abscess and underwent surgical excision which led to life-threaten-
ing bleed during surgery. One woman with von Willebrand disease
had been misdiagnosed as having hemophilia A and received inap-
propriate factor concentrates. One patient with Glanzmann throm-
boasthenia was misdiagnosed as von Willebrand disease which led
to excessive bleeding and inappropriate use of factor concentrate.

Conclusion : Misdiagnosis of inherited bleeding disorders in wom-
en can lead to life-threatening consequences. There are chances of
misdiagnosis and improper management in women if thorough
clinical evaluation and comprehensive laboratory evaluation are not
carried out.

Keywords : Bleeding disorder, Bernard soulier syndrome, TP,
Von-Willebrand, Glanzmann thromboasthenia
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The relationship between allogeneic
hematopoietic stem cell transplanta-
tion recipients and COVID-19 vaccina-
tion: A literature review
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Background : COVID-19 caused by SARS-CoV-2 infection has
become a global pandemic with significant impacts on various
aspects of health. Several reports reveal that some hosts with

weakened immune systems, such as hematopoietic stem cell
transplantation (HSCT) recipients, have difficulty obtaining im-
munogenicity. COVID-19 vaccination has proven effective in
overcoming this pandemic problem. This literature will discuss the
impact of COVID-19 vaccination on allogeneic HSCT recipients.

Method : Literatures were identified through database
searches on PubMed, Haematologica, and Elsevier by tak-
ing data for the last two years. Several studies were iden-
tified and the terms used are allogeneic hematopoiet-
ic stem cell transplantation and COVID-19 Vaccination.

Results : Allogeneic hematopoietic stem cell transplantation
(allo-HSCT) is a risk factor for severe COVID-19. There are three
vaccination doses that can increase immunogenicity in both nor-
mal people and HSCT recipients. The efficiency of two doses of
an mRNA-based COVID-19 vaccine was reported to be lower in
allotransplant patients than in healthy controls. There is also the
possibility of seroconversion failure during the third dose of vac-
cination, but there is still a high possibility of increased immunity.
A study states that this could be caused by patients who receive
HSCT lacking T cells or even not producing SARS-CoV-specific
T cells. However, antibody and T cell responses continued to
increase after vaccination.The safety and efficacy of COVID-19
vaccination has been proven and there has been no confirma-
tion of complications due to COVID-19 vaccination in alloge-
neic HSCT recipients, but this is still being researched to date.

Conclusion : Recipients of allogeneic hematopoietic stem cell trans-
plantation (allo-HSCT) experience immunosuppression so they are
susceptible to COVID-19 infection, but this can be overcome with
three-stage COVID-19 vaccination. COVID-19 vaccination has been
proven to increase immunity making it safe and effective without
any confirmed complications in allogeneic HSCT recipients.

Keywords : HSCT, Allogeneic, COVID-19, Stem cell, Vaccination
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Risk factors for positive posttransplan-
tation measurable residual disease in
patients with acute lymphoblastic leu-
kemia
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Hospital , Beijing, China

Background : The level of MRD before and after transplantation is re-
lated to inferior transplant outcomes, and post-hematopoietic stem
cell transplantation measurable residual disease (post-HSCT MRD)
has higher prognostic value in determining risk than pre-HSCT MRD.
However, no work has been devoted to the risk factors for positive
post-HSCT MRD in patients with ALL. This study evaluated the risk
factors for post-HSCT MRD positivity in patients with acute lympho-
blastic leukemia (ALL) who underwent allogeneic HSCT (allo-HSCT).

Method : A total of 1683 ALL patients were enrolled. Cox pro-
portional hazard regression models were built for time-to-event
outcomes. Multivariate analysis was performed to determine
independent influencing factors from the univariate analysis.

Results : Both in total patients and in T-ALL or B-ALL, pediatric or
adult, HLA-matched sibling donor transplantation or haploiden-
tical HSCT subgroups, positive pre-HSCT MRD was a risk factor for
post-HSCT MRD positivity (p < 0.001 for all). Disease status [com-
plete remission 1 (CR1) vs. >CR2] was also a risk factor for post-
HSCT MRD positivity in all patients and in the B-ALL, pediatric,
or haploidentical SCT subgroups (p =0.003; p=0.035; p =0.003,
respectively). A risk score for post-HSCT MRD positivity was de-
veloped using the variables pre-HSCT MRD and disease status.
The cumulative incidence of post-HSCT MRD positivity was
12.3%, 25.1%, and 38.8% for subjects with scores of 0, 1, and
2-3, respectively (p<0.001). Multivariate analysis confirmed the
association of the risk score with the cumulative incidence of
post-HSCT MRD positivity and relapse as well as LFS and OS.

Conclusion : Our results indicated that positive pre-MRD and
disease status were two independent risk factors for post-HSCT
MRD positivity in patients with ALL who underwent allogeneic
HSCT. These risk factors and the risk score for post-HSCT MRD posi-
tivity could be used to identify a specific population who could be
considered for prophylaxis or early preemptive therapy.

Keywords : Measurable residual disease, Posttransplantation, Acute
lymphoblastic leukemia, Risk factors
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Effects of donor-specific anti-HLA
antibodies(DSA) for primary graft
failure of haploidentical hematopoietic
stem cell transplantation in thalassemia
major

Jianyun Liao', Chaoke Bu', Lan He', Jujian He', Weiwei Zhang,
Yugjian Xia', Yuelin He', Chunfu Li"

' Nanfang-Chunfu Children's Institute of Hematology and Oncology,

TaiXin Hospital, DongGuan, China

Background : Donor-specific anti-HLA antibodies (DSA) have been
recently recognized as an important barrier against successful
engraftment of donor cells, which can affect transplant survival.

Method : HLA antibodies were examined using the Luminex-based
single Ag assay for 270 patients with thalassemia major who
underwent HSCT from January 2018 to September 2023 in our
center, and the correlations of GR and DSA were also analyzed. Of
the total 270 patients, seventy-six (28.14%) patients were tested
for antibodies corresponding to donor HLA Ags (DSA positive).
All the 76 patients were going plasmapheresis, platelet trans-
fusion, buffy coat depletion and antibody neutralization, and
were administered with rituximab, bortezomib, fodarabine and
dexamethasone, grouped by different levels of the median flu-
orescence intensity (MFI) : A. 7 patients in High DSA group (MFI
> 10000); B. 19 patients in Median DSA group (MFI 5000-10000);
C. 50 patients in low DSA group. The correlation between MFI,
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nucleated cells and CD34 count with engraftment was analyzed.

Results : The 194 patients with a test of negative DSA had no
primary GR. Among 76 DSA positive patients, 3 patients (Group
A) had primary GR. GR occurred in 3 of 26 patients with high
and median DSA (MFI>5000), and there was no GR in 50 pa-
tients with low DSA (MFI 500-4999). The difference between the
two groups was statistically significant [P =0.037]. The average
number of nucleated cells (10°%/kg) in group A and B was 19 and
18, and the average CD34 count (10°%/kg) was 14.04 and 21.69.

Conclusion : Post-transplant testing and treatment for patients with
DSA are crucial for successful engraftment. GR occurs more likely in
the condition of median or higher DSA(MFI > 5000), under which
the CD34 counts (10°/kg) of the transfusion dosage of donor cells
reach above 20 is recommended.

Keywords : Donor-specific anti-HLA antibodies(DSA), HSCT, Thalas-
semia major, Graft failure

Table 1
Group Mo GR GR P
MAFI >5000 )
43 3 0,037
MFI 500-4959 5] 1]
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Post-transplant complications revealed
by mycophenolate mofetil related
transporters and metabolic enzymes
gene polymorphisms in pediatric pa-
tients with hematological disorders
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* Department of Medical Affairs, Acornmed Biotechnology Co, Ltd,
Tianjin, China

Background : Haploidentical hematopoietic stem cell transplan-
tation (Haplo-HSCT) serves as an important option for patients
without an HLA matched donor in treating hematological disor-
ders, while patients may experience various complications after
transplantation. Mycophenolate mofetil (MMF), a cornerstone drug
for graft-versus-host disease (GvHD) prophylaxis, effectively reduc-
es the incidence of acute GvHD, and the efficacy of MMF varies

among individuals associated with MMF-related transporters and
metabolic enzymes single gene polymorphisms (SNPs). However,
limited studies have systematically reported the correlations be-
tween the MMF-related SNPs and post-transplant complications.

Method : Here, we conducted a retrospective study involving 90
pediatric patients with hematological disorders who underwent
haplo-HSCT at a single center. All patients were subjected to
MMF-related SNP testing, combined with common clinical char-
acteristics, to be correlated with post-transplant complications.

Results : We observed that all 15 MMF-related SNPs were in Har-
dy-Weinberg equilibrium. Based on multivariate Cox regression
analysis of post-transplant complications, we discovered that SL-
CO1B1 (521T7>C) variant genotype was an independent protective
factor for chronic GvHD (HR = 0.25, 95% Cl, confidence interval (Cl)
(0.08-0.84). For viral infection, CYP2C8 (1291+106T>C) variant gen-
otype was an independent risk factor for cytomegalovirus infection
(HR = 2.98, 95% Cl (1.18-7.53)). As to hemorrhagic cystitis, SLCO1B1
(1865+4846T>C) variant genotype was an independent protective
factor, while older age was considered as an independent risk factor
(HR =041, 95% Cl (0.19-085); HR = 2.52, 95% Cl (1.14-5.54), respec-
tively). No statistical significance was discovered between common
clinical characteristics and MMF-related SNPs with other compli-
cations, including grade I-\V/III-V acute GvHD, Epstein-Barr virus
infection, peri-engraftment syndrome, and capillary leak syndrome.

Conclusion : Our findings highlight the significance of MMF-related
transporters and metabolic enzymes SNPs in the development of
post-transplant complications, contributing to facilitating person-
alized risk assessment and improving the clinical management in
haplo-HSCT patients.

Keywords : Post-transplant complications revealed by mycophe-
nolate mofetil related transporters and metabolic enzymes gene
polymorphisms in pediatric patients with hematological disorders,
Haploidentical hematopoietic stem cell transplantation, Haploiden-
tical hematopoietic stem cell transplantation, Single gene polymor-
phism, Single gene polymorphism
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Background : Toxoplasma encephalitis (TE) is a rare but often
life-threatening infection that can occur after hematopoietic stem

Tozrees “iwEpass TIEEEEss cell transplantation (HSCT). Due to limited access to first-line drugs
3! S S R S R R - i for acute TE, trimethoprim-sulfamethoxazole (TMP-SMX) is used
' e e as an alternative. However, the treatment effect of cerebral toxo-

= s plasmosis was highly unsatisfactory. Therefore, Novel treatment

{ e methods are urgently needed to optimize patient management.

[ o — — s
; {-‘- i"“
2
= Method : Here, we report the first case of treatment of toxoplas-
Sl 0 . TR N TR | LR ALY ma encephalitis in a pediatric patient following allogeneic he-
= Pl B " Byl matopoietic stem cell transplantation, employing mesenchymal
N ] R o] T stem cells (MSCs) as an adjunct to anti-toxoplasmosis therapy.

':”f — W e ya s Results : The patient experienced fever on the 28th day
=5 = post-transplantation, and subsequently exhibited poor mental
status, decreased muscle strength, diminished responses, and
piiionzcs s slowed breathing. TE was diagnosed based on the patient's clin-
L ical symptoms, cranial MRI, and Next-Generation Sequencing
L — (NGS) results of blood and cerebrospinal fluid samples. Despite
; = e = et receiving a combination of TMP-SMX, clindamycin phosphate,
R e e R and later adding azithromycin for anti-infection treatment, the
patient continued to experience recurrent fever. On the 42th
day post-transplantation, the patient received the first intrave-
— y : nous and intrathecal infusion of MSCs. Remarkably, following
- . . this treatment, the patient's fever gradually decreased. Subse-
et M e e o quently, additional intravenous and intrathecal infusions of MSCs

) were administered on the 49th, 56th, 62th, 79th, and 103th days

post-transplantation. During the treatment period, the NGS read
count decreased in both blood and cerebrospinal fluid samples.
Also the cranial MRI results showed progressive improvement.
_ _ On the 91th day post-transplantation, the patient was discharged

= T o from the hospital with a stable mental status, clear consciousness,

e el e | i g v L

= e e and normal body temperature The patient is currently receiving

. - P . MR P

PSR bt e bt b, o maintenance treatment with oral azithromycin, sulfamethoxaz-
st . maem s ole-trimethoprim, and clindamycin prescribed by our institution.

.
ERRERE T

s Lo s o e Conclusion : Intravenous and intrathecal administration of mesen-
TETERES TeeEs chymal stem cells (MSCs) in combination may potentially serve as
an effective therapeutic approach for the treatment of post-trans-




2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

plant toxoplasma encephalitis.

Keywords : Mesenchymal stem cells, Toxoplasma encephalitis, He-
matopoietic stem cell transplantation, Pediatric

bplvtren R D E 2 A EPANESVPHECEEOHADANACNERRE

PP13-6

Avapritinib is effective and safe for pre-
emptive treatment in pediatric acute
myeloid leukemia with t(8;21) and KIT
mutation after allogeneic hematopoi-
etic stem cell transplantation

Qingwei Wang', Li Gao', Senlin Zhang', Jun Lu', Bohan Li', Jie Li',
Yanhua Yao', Yixin Hu', Peifang Xiao', Shaoyan Hu'"

" Hematology and Oncology, Children’s Hospital of Soochow Universi-
ty, No. 92,, Suzhou, China

Background : Acute myeloid leukemia (AML) with t(8;21) (§22,22),
which forms RUNX1:RUNX1T1 fusion gene, is classified as a fa-
vorable-risk group. However, the presence of mutations in KIT
exon 17 results in an adverse prognosis in this group. Avapritinib,
a novel tyrosine kinase inhibitor targeting KIT mutation, has been
approved for treating gastrointestinal stromal tumors and sys-
temic mastocytosis. It effectively treats minimal residual disease
(MRD) in AML cases harboring RUNXT:RUNX1T1 and KIT muta-
tions after allogeneic hematopoietic stem cell transplantation
(@llo-HSCT). However, clinical application in pediatric AML is lacking.

Method : We report a retrospective study of four pediatric pa-
tients with AML with t(8:21) and KIT exon 17 mutation who
were treated with avapritinib. They were treated using the
CALSII-FAML18 protocol, registered as ChiCTRI800015883. Four
patients were treated with avapritinib for RUNX1:RUNX1T1-pos-
itive AML after allo-HSCT, three of them failed to demethyl-
ate drugs and donor lymphocyte infusion targeting RUNX-

1:RUNX1T1-positivity allo-HSCT. The starting dose of avapritinib
was 50 mg/day and the administration would be adjusted if the
patients experienced > grade 3 adverse events. We followed
up and observed adverse events during avapritinib treatment.

Results : Three patients with RUNX1:RUNX1T1 positivity had
turned negative after 1, 2, and 7 months of avapritinib treatment
and remained so during follow-up, while one patient retained
the lowest relative value for months. During treatment with
avapritinib, the most common adverse event was neutropenia,
of which three of the four patients had grade 3-4. One patient
developed grade 2 thrombocytopenia. Besides, two patients
had grade 1 puffiness. All adverse events were tolerated and im-
proved after clinical observation and medication adjustments.

Conclusion : This case series indicates that avapritinib may be
effective and safe for preemptive treatment of children with AML
with t(8,21) and KIT mutation after allo-HSCT, providing a treatment
option for preventing relapse after allo-HSCT.

Keywords : Acute myeloid leukemia, Allogeneic hematopoietic
stem cell transplantation, Avapritinib, KIT mutation, Preemptive
treatment
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Post-transplant serum ferritin level
predicts severe acute graft-versus-host
disease in umbilical cord blood trans-
plantation for acute leukemia

Zhigi Zhang', Bohan Li', Lu Liu', Xiaohuan Du', Ruolan Xiong', Jie
Li', Yanli Miao', Peifang Xiao', Shaoyan Hu'"

" Hematology and Oncology, Children's Hospital of Soochow Universi-
ty, Suzhou, China

Background : Allogeneic hematopoietic stem cell transplantation
(@llo-HSCT) using umbilical cord blood is a valuable therapy option
for patients with acute leukemia (AL). Acute graft-versus-host dis-
ease (aGVHD) remains the most frequently encountered complica-
tion. Little is known about risk factors for aGVHD after umbilical cord
blood transplantation (UCBT) in children, and it is unclear whether
they are similar to those in adults.To investigate risk factors for
aGVHD and to assess whether serum ferritin (SF) is a potential bio-
marker for aGVHD in pediatric patients with AL undergoing UCBT.

Method : We conducted a retrospective cohort study of 71 patients



with AL who underwent UCBT at the Children's Hospital of Soochow
University between 2017 and 2022. We evaluated several factors
related to aGVHD, including age, sex, disease, HLA matching, ABO
matching, disease status at transplant, conditioning intensity, an-
ti-thymocyte globulin, conditioning drug dose, neutrophil engraft-
ment time, platelet engraftment time, mononuclear cells, CD34",
and SF levels within 2 weeks pre- and 2 weeks post-transplant.
Univariate and multivariate analyses were performed using the pro-
portional subdistribution hazard regression model of Fine and Gray.
Analyses of overall survival (OS) were performed using the Kaplan-
Meier method, and differences were compared using log-rank tests.

Results : Of the 71 patients, 23 (32.4%) experienced grade -
IV aGVHD, of whom 18 (25.4%) developed grade IlI-IV aGVHD.
Patients with grade II-IV and llI-IV aGVHD have worse 5-year
OS (69.4% + 10%, p=0.01; and 60.6% + 11.6, p=0.007, respec-
tively). Conditioning intensity was a risk factor for grade II-
IV aGVHD (hazard ratio [HR]: 0.36, 95% confidence interval [CI]:
0.15-0.87, p=0.024) and grade IlI-IV aGVHD (HR: 0.34, 95% Cl:
0.13-0.89, p=0.027). An SF level >1650 ng/mL within 2 weeks
post-transplant was independently associated with an increased
risk of severe aGVHD (HR: 3.61, 95% Cl: 1.09-11.97, p=0.036).

Conclusion : Post-transplant SF was an independent risk factor for
developing severe aGVHD.

Keywords : Acute graft-versus-host disease, Acute leukemia, Umbil-
ical cord blood transplantation, Ferritin, Children
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A prospective pilot study of graft-ver-
sus-host disease prophylaxis with post-
biotics in allogeneic hematopoietic
stem cell transplantation

Seug Yun Yoon', Sun Young Jeong', Min-Young Lee', Kyoung Ha

Kim', Namsu Lee', Jong-Ho Won""

' Division of Hematology & Medical Oncology, Department of Internal

Medicine, Soonchunhyang University Seoul Hospital, Seoul, Republic
of Korea

Background : Conditioning chemotherapy, antibiotics, and
diet changes reduce intestinal microbiome diversity during al-
logeneic hematopoietic stem cell transplantation (allo-HSCT).
Numerous studies show that acute graft-versus-host disease

2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

(aGVHD) incidence and mortality increase as microbiome di-
versity decreases during the engraftment period. We suggest-
ed that rapid microbiome diversity restoration may prevent
aGVHD. Postbiotics are metabolites generated by probiotic
microorganisms that exhibit biological activity within the host.

Method : A prospective study was conducted to evaluate the
clinical effects and microbial changes in postbiotics intake in al-
lo-HSCT recipients at Soonchunhyang university seoul hospital.
The patients ingested butyrate (sodium butyrate 600mg x 2cap-
sules/day, BODYBIO®) from the engraftment period (D+14~D+21)
until day 90~100 after the transplantation. Fecal samples were
obtained from both the historical control group and the post-
biotics group at three time points: before transplantation, at en-
graftment, and 100 days after transplantation. (NCT#05808985)

Results : Fifty-one samples of stool(postbiotics, n=25;control, n=26)
were obtained from sixteen patients(postbiotics, n=8,control group,
n=8). The cumulative incidence of all grades of aGVHD was similar
in the postbiotics group(n=5) compared to the historical control
group(n=5). The incidence of grade(Gr) 3 to 4 aGVHD was lower
in the postbiotics group(n=1) compared to the historical control
group(n=3). In particular, the historical control group exhibits
three cases of lower gastrointestinal GVHD(Gr2, n=2,Gr4, n=1),
whereas the postbiotics group reported lesser severe two cas-
es(Gr1, n=1,Gr2, n=2). Patients self-reported that the median intake
of postbiotics was 84%. The only discernible occurrence during
administration was the unpleasant smells emitted by butyrate.
Furthermore, there were no anticipated adverse effects associ-
ated with butyrate administration. Analysis of the microbiome is
in progress; details may be revealed at the ICKSH 2024 meeting.

Conclusion : In conclusion, the administration of postbiotics lacking
of specific adverse effects is anticipated to prevent aGVHD. Long-
term follow-up of a larger cohort of patients is needed to define the
role of butyrate in allo-HSCT.

Keywords : Graft-versus-host disease, Prophylaxis, Postbiotics, Allo-
geneic hematopoietic stem cell transplantation
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Efficiency of peripheral blood stem cell
collection by Optia Spectra machine at
hematologic department in Cho Ray
hospital

Thao Nguyen Van', Nhu Cao Thi Bich", Tung Tran Thanh', Cuong
Bui Le', Dam Le Phuoc', Tung Nguyen Khac', Ut Nguyen Thi Be',
San Le Thi', Anh Hoang Ngoc', Chau Le Thi Kim', Hanh Vo Thi
Hong ', Mai Nguyen Ngoc', Truc Tu Thi Thanh', Thoa Nguyen Thi'

Hematology, Cho Ray hospital, Ho Chi Minh, Vietnam

Background : Optia Spectra machine serves to collect peripheral
blood stem cells very effectively and is widely used around the
world. At Cho Ray Hospital's Hematology Department, we also
apply stem cell collection in peripheral blood using the Optia
Spectra machine in donor or patients with multiple myeloma
and non-Hodgkin's lymphoma who are indicated for stem cell
transplantation which has shown to be high effective in stem cell
collection. That's why we conducted this study to evaluate the
efficacy of peripheral blood stem cell collection with Optia Spectra.

Method : The multiple myeloma or lymphoma patient
who are indicated for stem cell transplantation or do-
nor achieved CD34+ > 20 cells/ul after mobilization us-
ing the cross - Descriptive method from 5/2017 to 4/2023

Results : There were 148 cases of peripheral blood stem cell
collection with Optia Spectra. The mean age of the study group
was 48.16 + 14.34. Male / female ratio 1.05/1. Diagnosis includes:
Multiple myeloma was 41.22%, Non-Hodgkin lymphoma was
40.54%, Primary intracerebral lymphoma was 4.73%, Hodgkin
lymphoma was 8.78% and stem cell donor was 4.73%. Chemo-
therapy regimen before apheresis: 1 line was 64.19%, 2 line was
31.08%. Mobilization regimen included: Endoxan — G-CSF 75.68%,
G-CSF 14.86%, Chemotherapy-G-CSF 3.38%, Endoxan — G-CSF
— Plexirafor 2.70% and G-CSF - Plexirafor 3.35%. The mean stem
cell volume was 142.88 + 26.29 ml, and the CD34 cell count was
175346 + 163746 cells/ul with a survival rate of 98.18 £ 2.17%. The
efficacy of CD34+ cells collection achievement ratio was 81.08%.
Side effects of collection procedure was chill 3.38%, numbness
of the hands - limbs 2.03%. Other side effects were not recorded.

Conclusion : Peripheral blood stem cell collection with Optia Spec-
tra was performed at Hematologic Department in Cho Ray Hospital.
The efficacy of peripheral blood stem cell collection with Optia
Spectra was 81.08% with almost no side effects.

Keywords : Hematopoietic stem cell, Stem cell collection, Peripheral
blood stem cell, Multiple myeloma, Non-Hodgkin lymphoma
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Level of knowledge of Filipino nurses
on care of patients undergoing hema-

topoietic stem cell transplant
Cherry Ann Durante'”, Raul Jr Durante’

Graduate School, Emilio Aguinaldo College, Manila, Philippines
* Nursing, University of Perpetual Help - Dr Jose G Tamayo Medical
University, Binan, Philippines

* Graduate School, International Graduate School of Leadership, Que-
zon City, Philippines

Background : Hematopoietic stem cell transplantation (HSCT) is
a potentially curative treatment for some patients with blood dis-
orders such as severe aplastic anemia, leukemia, and thalassemia.

Method : This study described the nurse’s level of knowledge
on HSCT and their accessibility to trainings regarding HSCT. A
self-administered questionnaire was given to 320 nurses and
297 nurses agreed to participate in the study. Inclusion criteria
included those who are registered nurses, had at least 1 year of
clinical experience, and is currently working in the Philippines at
the time of the study. Data collection was done in April to May
2023 in both government and private hospitals and academe.

Results : Results showed that 27.3% of the participants had low
level of knowledge about HSCT, while 67% had average, and 6%
had high level of knowledge. Most participants had advanced
nursing degrees, with 39.4% having a master’s degree and 36.4%
having a doctoral degree. 6 out of 10 participants were currently
employed in the academe, while 21% were from government
hospitals and 18% were from private hospitals. It was found out
that years of experience, place of employment and highest level
of education were positively correlated with level of knowledge
(chi2 = 2267, p value<0.0001). It was also found out that 93.94%
of the participants did not have any training about stem cell
transplantation; while 73% agreed to their need of the training.
The top reasons for not getting any training on HSCT were “‘no
training provided” (66.57%), "no time" (36.36%) and “no money’
(21.219%). Most participants (81.8%) believed that they do not
have enough knowledge and skill to care for HSCT patients.

d

Conclusion : Based on the results of the study, there is an urgent
need for HSCT training among Filipino nurses to equip them in car-
ing for patients undergoing stem cell transplant.

Keywords : Stem cell transplant, Filipino nurses
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The impact of cytomegalovirus reacti-
vation on relapse in acute leukemia pa-
tients undergoing allogeneic stem cell
transplantation

Hyunkyung Park

Hematology, Asan Medical Center, University of Ulsan College of Medi-
cine, Seoul, Republic of Korea

Background : Cytomegalovirus (CMV) reactivation after al-
logeneic hematopoietic stem cell transplantation (HCT)
is a major infectious complication; however, its impact on
the risk of relapse remains still controversial. This study aims
to assess the influence of CMV reactivation on relapse and
mortality following HCT in patients with acute leukemia.

Method : We retrospectively analyzed 1009 patients with acute
myeloid leukemia (AML) and acute lymphoblastic leukemia
(ALL) who underwent HCT between 2000 and 2017 at Asan
Medical Center. We collected clinical data from the HCT regis-
try of Asan Medical Center. CMV reactivation was defined as >1
pp65-positive cell per 2x10° polymorphonuclear neutrophils.

Results : We included 703 patients with AML and 306 patients
with ALL. The 2-year cumulative incidence of relapse (CIR) rate
and non-relapse mortality (NRM) rate for all patients were 38.4%
and 12.8%, respectively. The 5-year overall survival (OS) rate was
45.6%. Of all patients, 559 experienced CMV reactivation within
one year post-HCT. The median CMV reactivation period after
HCT was 28 days (range, 0-358 days). In AML, CMV reactivation
reduced the CIR at 2-year (32.8% vs. 38.8%, respectively, P=0.054)
compared to those without CMV reactivation. In multivariate
analysis, standard-risk disease (hazard ratio [HR]=0.385, P<0.001),
occurrence of chronic graft-versus-host disease (HR 0.625,
P=0.001), and CMV reactivation (HR 0.676, P=0.007) were sig-
nificantly associated with lower CIR. However, CMV reactivation
significantly increased NRM rate (15.6% vs. 9.4%, respectively,
P=0.022; HR=1.690, P=0.011). In ALL, CMV reactivation was not
associated with a lower CIR (HR=0.728, P=0.085) or increased
NRM (2-year NRM: 14.6% vs. 7.6%, P=0.198). Furthermore, CMV
reactivation did not correlate with inferior OS in either AML or ALL.

Conclusion : Our findings suggest that CMV reactivation may offer
abenefitin preventing relapse in AML patients.

Keywords : Cytomegalovirus, Acute leukemia, Relapse, Non-relapse
mortality, Allogeneic hematopoietic stem cell transplantation
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The efficacy of haploid hematopoietic
stem cell transplantation in the treat-
ment of children with Diamond-Black-
fan anemia

LuLiu', Bohan Li", LinWan', Qi Ji', Shaoyan Hu'"

" Hematology and Oncology, Children’s Hospital of Soochow Universi-
ty, Suzhou, China

Background : Diamond-Blackfan anaemia (DBA) is a rare inherited
marrow failure disorder, characterized by hypoplastic anaemia,
congenital anomalies and a predisposition to cancer as a result of
ribosomal dysfunction. Currently, stem cell transplantation is the
only curative option for the haematological DBA phenotype.Sib-
ling matched donor is recommended for higher success of HSCT.
However, most children lack sibling matched donor because of the
policy of one child in one family in China before. In this study we re-
ported the efficacy of haploid hematopoietic stem cell transplanta-
tion (haplo-HSCT) for children with diamond blackfan anemia(DBA).

Method : Five cases of children with DBA were received haplo-HSCT
in the Children's Hospital of Soochow University between June 2018
and June 2023.The median age was 6.1 years; HLA matching at 5 ~
8/10 locus. The grafts were bone marrow combined with peripheral
blood The conditioning regimens included fludarabine, busulfan,
as well as antithymocyte globulin (Flu +Bu+ATG). Ciclosporin/
tacrolimus, togethor with mycophenolate morphenate and meth-
otrexate, were used to prevent graft versus host disease (GVHD) .

Results : All the patients were successfully transplanted and
achieved hematopoietic and immune reconstitution. The medi-
an follow-up time was 44.8 (4.8-59.2) months. The median time
of neutrophil and platelet engraftment were 11 days and 9 days
after transplantation respectively. The time of erythropoiesis
reconstitution was 25 days after transplantation. One patient
developed grade IV acute GvHD (aGVHD), 2 patients devel-
oped grade | aGVHD, and 1 patient developed chronic GvHD
(cGVHD) who were controlled later. Cytomegalovirus infection
occurred in 3 patients and Epstein-Barr virus infection occurred
in 1 patient after transplantation, and cured by ganciclovir treat-
ment. No other complications occurred during and after trans-
plantation. All patients survived without disease and achieved
erythroid reconstitution, and the overall survival rate was 100%.

Conclusion : Haplo-HSCT is an effective treament for pediatric pa-
tients with DBA and the conditioning regimen of Flu +Bu+ATG was
recommended.

Keywords : Diamond-Blackfan anemia, Haploid hematopoietic
stem cell transplantation, Children
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Aerosolized pentamidine for pneumo-
cystis jirovecii pneumonia prophylaxis
in adult patients undergoing allogene-
ic hematopoietic cell transplantation

Ga-Young Song', Mihee Kim', Seo-Yeon Ahn', Jae-Sook Ahn',
Deok-Hwan Yang', Je-Jung Lee', Hyeoung-Joon Kim', Sung-Hoon
Jung”

" Department of Hematology-Oncology, Chonnam National University

Hwasun Hospital, Hwasun, Republic of Korea

Background : Pneumocystis jiroveci pneumonia (PJP) is a se-
rious opportunistic infection after allogeneic hematopoietic
cell transplantation (HCT). The preferred regimen for PJP pro-
phylaxis is trimethoprim-sulfamethoxazole (TMP-SMX), but
TMP-SMX can delay engraftment and has some toxicities such
as myelosuppression. Aerosolized pentamidine is one of the
prophylactic agents of PJP and we analyzed the efficacy and
tolerability of aerosolized pentamidine after allogeneic HCT.

Method : 116 patients who received aerosolized pentamidine
prophylaxis after allogeneic HCT between 2018 July and 2022
February were analyzed. Pentamidine isethionate 300mg was
nebulized every 4 weeks from the neutrophil recovery until
the time of immunosuppressant discontinuation or occur-
rence of unacceptable toxicity. Pulmonary function tests (PFT)
were performed before and after HCT, and forced expiratory
volume (FEV1), forced vital capacity (FVQ), diffusing capaci-
ty of the lung for carbon monoxide (DLCO) were analyzed.

Results : Among the 116 patients, 8 patients (6.9%) had underlying
pulmonary disease before transplantation; chronic obstructive
pulmonary disease (5 patients), Asthma (1 patient), interstitial lung
disease (1 patient), pneumoconiosis (1 patient). After median fol-
low-up of 45.9 months, the median duration of aerosolized pent-
amidine administration was 4.1 months (range 1.0-32.9 months),
and PJP occurred in 2 patients (1.7%). Pneumonia other than PJP
occurred in 24 patients (20.7%), and chronic pulmonary graft-ver-
sus-host-disease incidence was 13.8%. Aerosolized pentamidine
was well tolerated and the incidence of adverse events was 7%.
All of the adverse events were grade 1-2; loss of appetite (3 pa-
tients), nausea and vomit (1 patient), skin rash (1 patient), blood
tinged sputum (1 patient), headache (1 patient) and dyspepsia (1
patient). PFT analysis before and after HCT are described in Table 1.

Conclusion : Aerosolized pentamidine is well tolerated without se-
vere adverse events and effective in preventing PJP after allogeneic
HCT. There was no deterioration of lung function after use of aero-
solized pentamidine.

Keywords : Pentamidine, Prophylaxis, Allogeneic hematopoietic cell
transplantation
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Inflammation stimulates the stem
system in a model of hematopoietic
ectopic foci

Dmitriy Karpenko", Aleksei Bigildeev'

" Laboratory of Epigenetic regulation of hematopoiesis, National Medi-

cal Research Center for Hematology, Moscow, Russian Federation

Background : Mesenchymal cells are components of various
mammalian tissues and organs. The stem system and mesenchy-
mal stem cells (MSCs) in particular are responsible for maintaining
the pool of various tissue cells, and are activated when repair
is requested. One of the models for studying the stem system
and mesenchymal cells in vivo is the model of hematopoietic
ectopic foci (HEF) formed under the capsule of the mouse kid-
ney during transplantation of a bone marrow fragment. It was
noted earlier that the size of HEF is increased in irradiated recip-
ients, which is similar to the effect of IL1b administration. We
decided to test the hypothesis that systemic inflammation can
stimulate the growth of hematopoietic territory in vivo in HEF.

Method : We transplanted donor BM under the recipient kidney
capsule as previously described (10.3389/fcell.2022.993056). Nes-
GFP transgenic and non-transgenic parental line C57BI/6 mice



were used as donors. C57BI/6 mice were taken as recipients. A part
of the recipients were pre-immunized in two steps with Freund's
complete adjuvant and either GFP or BSA. Forty-two days after im-
plantation, the cellularity of HEF was counted in a hemocytometer.

Results : We analyzed data on HEF s in a series of experi-
ments with immunization (n=13) and without immunization
(n=14). Immunization against GFP did not reduce the cellu-
larity of transgenic HEFs. The data were pooled regardless of
the BM donor mouse strain. In HEFs from immunized recipi-
ents we observed a 2.3-fold increase in mean size (p=0.006).

Conclusion : We hypothesize that the previously observed increas-
es in foci size under irradiation and found after immunization may
have a common mechanism associated with systemic inflamma-
tion. Such stimulation of hematopoietic territory growth has not
previously been demonstrated. The results obtained demonstrate
stimulation of the stem system function under the action of inflam-
matory process on the example of HEF.

Keywords : Stem system, Inflammation, Regeneration, Hematopoi-
etic ectopic foci, HEF
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Administration of human tumor necro-
sis factor alpha to mice restores forma-
tion of ectopic foci of hematopoiesis
lost by serial blood loss and results in
the formation of foci of

Aleksei Bigildeev', Dmitriy Karpenko', Roman Mironov”

" Laboratory of Epigenetic Regulation of Hematopoiesis, National Med-

ical Research Center for Hematology, Moscow, Russian Federation
(Russia), Moscow, Russian Federation

’ Faculty of Biology, Department of Immunology, Lomonosov Moscow
State University, Moscow, Russian Federation

Background : TNFa can increase expression of interleukin-1
(IL-1B) in human stromal cells of different origin. Recent studies
demonstrate that IL-1( is a growth factor for bone marrow (BM)
mesenchymal progenitor cells in a model of ectopic foci of hema-
topoiesis (EFH) in mice. We hypothesized that TNFa may also affect
the size of ectopic foci of hematopoiesis. The aim of this study
was to investigate the role of TNFa in the formation of EFH in mice.

Method : Female CBF1 (F1 hybrid mice (CBAxC57BI/6)) mice
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were used. Phosphate buffered saline ("PBS” group, n=4), bovine
serum albumin ("BSA" group, n=4) or human recombinant TNFa
("TNF" group, n=4) was injected intraperitoneally once, 48 hours
before implanting BM under the renal capsule. BSA and TNFa
dose was 5 pg/mouse. BM of one femur was obtained from
syngeneic donor and implanted under each kidney of a recip-
ient. Blood was sampled from the tail of each recipient mouse
one day before, 2 hours, and 48 hours after factor administra-
tion. The volume of blood sampled varied between 50-300 pL.

Results : The incidence of foci formation was abnormally low in PBS
and BSA groups (25% and 16.7%, respectively) and was significantly
lower than the incidence in TNF (62.5%) group (Figure). Adminis-
tration of hTNFa to mice resulted in a tendency to the formation
of EFH with increased cellularity compared to the control group
(p=0.076) of recipient mice that were administered PBS (Figure).

Conclusion : We conclude that TNFa is another inflammatory factor
activating signaling affecting the function of BM stromal progenitor
cells, including MSCs. Its preliminary administration to mice restores
the ability to form such foci in the organism of recipient mice, which
is lost or strongly reduced without TNFa administration due to serial
sampling of peripheral blood. The research was supported by Rus-
sian Science Foundation (project No. 22-25-00459, https://rscfru/
project/22-25-00459/).

Keywords : Tumor necrosis factor alfa, TNF, MSC, Ectopic focus of
hematopoiesis, Blood loss
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Nes-GFP+ MSCs preserve functionality
after bone marrow transplantation in a
wild-type mice immunized vs-GFP.
Dmitriy Karpenko", Nikolay Kapranov’, Aleksei Bigildeev'

1

Laboratory of Epigenetic regulation of hematopoiesis, NATIONAL
MEDICAL RESEARCH CENTER FOR HEMATOLOGY, Moscow, Russian
Federation

* Laboratory of Immunophenotyping, NATIONAL MEDICAL RESEARCH
CENTER FOR HEMATOLOGY, Moscow, Russian Federation

Background : Immune privilege (IP) is the ability of cells and tissues
in the body to evade immune surveillance. In contrast with IP of
non-pathological stem cells, IPs in cancer and cancer stem cells
represent a major challenge for therapy. This study investigate
the strength of immune privileges of mesenchymal stem cells
(MSCs) and other Nestin-GFP™ progenitors in bone marrow (BM).

Method : We used our previously developed model based on foci
of ectopic hematopoiesis (10.3389/fcell.2022.993056). We trans-
planted BM fragments (n=16) from a Nes-GFP transgenic mice
under the kidney capsule of a GFP-immunized non-transgenic
recipients (n=8) with a fully immune system. After 6 weeks, the foci
formed and were examined for the presence of GFP* cells by flow
cytometry. Five primary foci were retransplanted to non-immu-
nized non-transgenic recipients (n=3). MSCs and some progeni-
tors in Nes-GFP are marked by GFP in opposite to their progeny.

Results : The efficiency of immunization of GFP recipient mice
was confirmed by ELISA. The formation of primary and secondary
foci of ectopic hematopoiesis was shown. The presence of GFP*
cells in the obtained foci was confirmed. The proportion of GF-
P*CD45 cells in primary and secondary foci was 0.8x+1.8x10e(-5)
and 0.8x+1.9x10e(-5), respectively. The proportion of GFP*CD45"
cells in primary and secondary foci was 24.1x+3.8x10e(-5) and
4.6x+3.8x10e(-5), respectively. Interestingly, IPs in this model were
also detected for cells with a phenotype different from MSCs.

Conclusion : The stem system's IPs offer protection to MSCs and
other Nestin-GFP+ progenitor cells of transgenic BM against
non-transgenic recipient immunized vs GFP for over six weeks. The
results argue in favor of preservation of MSC functionality, demon-
strating the ability to form and maintain primary and secondary
haematopoietic territory after transplantation. We speculate that
nestin may be a marker for a larger set of resting stem cells with
strong IPs, including cancer stem cells.

Keywords : MSC, Nestin, Immune privileges, Stem system, Hemato-
poietic ectopic foci

PP14-4

Thioredoxin-interacting protein reg-
ulates megakaryopoiesis and platelet
counts

Eunju Shin', Taeho Park'?, Ji-Yoon Noh'*

" Aging Convergence Research Center, Korea Research Institute of

Bioscience and Biotechnology, Daejeon, Republic of Korea

* Department of Functional Genomics, Korea University of Science &
Technology, Daejeon, Republic of Korea

Background : Thioredoxin-interacting protein (TXNIP) is ubiquitously
expressed in blood cells, including hematopoietic stem cells (HSCs),
monocytes, and platelets. TXNIP binds to and inhibits antioxidant
thioredoxin to regulate the reactive oxygen species (ROS) production
and promotes glucose transporter 1 and 4 (GLUT1, 4) endocytosis,
suppressing glycolysis and promoting mitochondrial respiration.
Mitochondria play a role in cellular metabolism, including differentia-
tion, division, and apoptosis, all driven by energy production through
mitochondrial respiration and oxidative phosphorylation (OXPHOS).
Moreover, mitochondria undergo dynamic conformational changes
such as fission and fusion, and increased levels of mitochondrial reac-
tive oxygen species (MmtROS) are particularly associated with fission.
Recently it has been studied that not only the levels of total ROS but
also mtROS are crucial for the megakaryocyte (MK) maturation and
proplatelet formation. Also, mitochondrial dysfunction is linked to
altered platelet count. In the present study, we aimed to investigate
the role of TXNIP in megakaryopoiesis and platelet biogenesis.

Method : Wild-type (WT) and Txnip” mice were studied. BM-de-
rived MKs were analyzed to investigate the role of TXNIP in
megakaryopoiesis. We stained BM MKs with both mitochondrial
superoxide indicator MitoSOX and anti-CD41 antibody and as-
sessed mtROS levels in each cell model. The CD34" HSCs isolat-
ed from human cord blood (CB) were differentiated into MKSs.

Results : Txnip” mice develop thrombocytopenia at 4-5 months
that worsened with age. During ex vivo megakaryopoiesis, Txnip”
MkPs remained small, with decreased levels of MK-specific markers.
Critically, Txmp'/'Msz exhibited reduced mtROS, of which was
related to AKT activity. The effects of TXNIP on MKs were recapitu-
lated during the differentiation of human CB-derived CD34" HSCs.

Conclusion : We provide evidence that the megakaryopoiesis path-
way becomes exhausted with age in Txnip” mice. Overall, this study
demonstrates that TXNIP may play a critical role in initiating mega-
karyocyte differentiation from HSCs or MEPs, regulating metabolism
and mitochondrial function.

Keywords : Aging, Megakaryopoiesis, Mitochondria, Thrombocyto-
penia, TXNIP
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Understanding the role of hippo sig-
naling pathway in hematopoiesis using
hematopoietic-specific MST1/2 defi-
ciency mice model

Taeho Park'”, Inyoung Kim®, So Hee Kim'?, Chuna Kim'?, Wantae
Kim’, Ji-Yoon Noh'”

Aging Convergence Research Center, Korea Research Institute of
Bioscience and Biotechnology, Daejeon, Republic of Korea

* Department of Functional Genomics, Korea University of Science &
Technology, Daejeon, Republic of Korea

* Department of Biochemistry, Chungnam National University, Dae-
jeon, Republic of Korea

Background : Hematopoiesis is the process by which the body
produces blood cells. All blood cells differentiate from a single
hematopoietic stem cell. Various signaling pathways regulate he-
matopoiesis. Hippo signaling pathway is known as a regulator of
organ size and tissue homeostasis in various organisms coordinated
by regulating cell proliferation and survival. Recent studies revealed
that hippo signaling pathway is important in hematopoiesis. The
serine/threonine kinases Mammalian STE20-like (MST) 1/2 protein
are components of hippo signaling pathway. Mst1/2 whole-body
double knockout mice exhibit embryonic lethality, characterized by
severe growth retardation. Several studies using a genetically engi-
neered mouse model have provided physiological results in regula-
tion of hematopoiesis via conditional knockout of hippo signaling
molecules. We used hematopoietic-specific Mst1/2 double knock-
out mice to understand hippo signaling pathway in hematopoiesis.

Method : Production of hematopoietic-specific Mst1/2 deleted
mice (referred to as DKO) by intercrossing Mst1/2-floxed trans-
genic mice with vav1-iCre transgenic mice. Body weight and
Organ(Spleen/Thymus) weight were measured to check weight
difference between DKO mice and WT mice. Peripheral blood
was collected to conduct complete blood count (CBC). Bone
marrow (BM) cells, splenocytes, thymocytes were collected to
analyze flow cytometry (FC). RT-gPCR and single cell RNA-se-
quencing were conducted to compare Mst1/2 DKO and WT mice.

Results : DKO mice exhibit body weight loss, but their spleen
and thymus weight are heavier than WT mice, also show
splenomegaly. In CBC, DKO mice exhibit myeloid skewing.
In FC, T cell population was decreased spleen and blood of
DKO mice. In BM, DKO mice show long-term hematopoi-
etic stem cell (LT-HSC) accumulation. In thymus, DKO mice
show decreased thymocytes in early T cell differentiation.

Conclusion : Consistent with previous studies, we observed my-
eloid skewing and decrease T cell population. Additionally, we find
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accumulation of LT-HSC. Further investigation will be conducted to
determine the role of the Hippo signaling pathway in hematopoie-
Sis.

Keywords : Hippo signaling pathway, MST1/2, Hematopoiesis, He-
matopoietic stem cell, HSC
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Early intrathecal dexamethasone effec-
tively alleviate immune effector cell-as-
sociated neurotoxicity syndrome

Qi Ji", Yi Dong', Yongping Zhang', Xiaochen Wu', Zhenjiang Ba’,
Saihu Huang?, Jian Pan’, Shuiyan Wu’, Jun Lu', Shaoyan Hu"

Hematology & Oncology, Children's Hospital of Soochow University,
Suzhou, China

* Pediatric Intensive Care Unit, Children's Hospital of Soochow Universi-
ty, Suzhou, China

* Institute of Pediatric Research, Children's Hospital of Soochow Univer-
sity, Suzhou, China

Background : CAR-T therapy as a frontline treatment is limited due to
cytokine-release syndrome (CRS) and immune effector cell-associated
neurotoxicity syndrome (ICANS). Although intravenous corticosteroids
are recognized as effective treatment options for CRS and CANS, it is as-
sociated with inferior prognosis. Therefore, exploring new treatment ap-
proaches may be beneficial in improving outcomes for these patients.

Method : This study involved 18 patients with R/R B-ALL treated with
CAR-T developed >CRS grade 2 and ICANS. If the CRS progressed to
garde 3 after the failure of tocilizumab therapy, intravenous glucocor-
ticoids was used as the recommended protocol. In our center, once
the patient occurred with ICANS intrathecal (IT) dexamethasone was
accepted as soon as possible. For patients with CRS grade >2 and
ICANS, a combination of intravenous and IT therapies was employed.

Results : Among the 18 patients, 7 underwent IT dexamethasone
alone, while 11 patients received a combination of intravenous and
IT dexamethasone therapy. 88.9% patients achieved remission of
CRS and ICANS symptoms. The median time from intrathecal ther-
apy to grade 1 ICANS was 1 day (ranging of 1 to 7 days). And the
median time from the onset of fever to the normal temperature
was 5 days (ranging from 4 to 8 days). The median length of ICU stay
was 6 days (ranging from 2 to 11 days). IT dex did reduce the levels
of clinical inflammatory markers such as C reactive protein, which
was decreased in 14 out of 18 patients, and Procalcitonin, which
was reduced in 12 out of 18 patients. As to cytokine, we observed
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a significant decrease in IL-2 and IFNy levels in the blood following
the IT Dex, with a similar trend observed in the cerebrospinal fluid.

Conclusion : Intrathecal dexamethasone has been shown to effective-
ly treat ICANS and reduce the need for high-dose systemic corticoste-

roids.

Keywords : Chimeric antigen receptor T cells, Immune Effector
Cell-associated neurotoxicity syndrome, Intrathecal, Dexamethasone
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Non-viral engineering of off-the-shelf
universal CART cells using CRISPR and
transposons

Jaitip Tipanee', Marinee Chuah', Thierry Vanden Driessche'

" Department of Gene Therapy & Regenerative Medicine, Vrije Univer-
siteit Brussel, Brussels, Belgium

Background : Chimeric antigen receptor (CAR) T cell adop-
tive immunotherapy is a promising therapeutic modality for
lymphoid malignancies. Nevertheless, lymphopenic condi-
tions in pediatric and heavily treated patients who previously
received chemotherapies and/or stem cell transplantation may
lead to inadequate T cell numbers, suboptimal CAR T cell func-
tions, and unsuccessful CAR T cell production. Allogeneic CAR
T cells could overcome some of these limitations provided that
the risk of graft-versus-host disease (GvHD) can be successfully
mitigated. In this study, we validated a non-viral T cell engineer-
ing platform based on SB transposons and CRISPR-Cas9 as a
potential universal off-the-shelf allogeneic CAR T cell therapy.

Method : CD19-CAR genes were stably expressed in electro-



porated human T cells using hyperactive Sleeping Beauty (SB)
transposons. To minimize GvHD risk, endogenous T cell recep-
tor (TCR) expression was inactivated using TCR gene-specific
CRISPR-Cas9 ribonucleoproteins (RNPs). Efficacy and safety was
assessed by adoptive transfer of CD19-CAR/TCR-negative T cells
in NALM6 leukemic tumor-bearing immunodeficient mice. Sig-
naling pathways were examined by assessing phosphorylation
states of essential protein kinases and by transcriptomic analyses.

Results : With optimized transfection and enrichment schemes,
relatively robust CD19-CAR expression (90%) and CRISPR-mediated
TCR inactivation (99% TCR-negative cells) levels were obtained,
without clonal dominance nor transposon integration bias. Ex-
panded CAR/TCR-negative cells exhibited a predominant mem-
ory phenotype and remained fully functional, consistent with
increased IFN-y, GM-CSF, and TNF-a production and absence or
low expression of PD1 and CTLA4 exhaustion markers. Transplan-
tation of CD19-specific CAR/TCR-negative T cells into a xenograft
tumor model resulted in complete tumor remission and absence
of GvHD. CRISPR-mediated TCR inactivation inhibited T cell sig-
naling/protein phosphorylation and gene expression linked to
the PI3K signaling pathway consistent with reduced GvHD risk.

Conclusion : This is the first non-viral SB transposon-CRISPR com-
bination strategy that serves as a safe and effective alternative for
generating next-generation CD19-specific CAR T while reducing
GVHD risk and easing potential manufacturing constraints.

Keywords : Chimeric antigen receptor, Transposon, Crispr, Immuno-
therapy, Leukemia
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Buffy coat pooled platelets: A cost-ef-
fective alternative to single donor
apheresis platelets in hemato-oncolo-
gy patients in Indian scenario - a ran-
domized crossover trial

Prateek Srivastava', Hari Krishan Dhawan”, Ratti Ram Sharma’,
Pankaj Malhotra’, Shankar Prinja’, Divjot Singh Lamba’, Rekha
Hans®, Suchet Sachdev?

' Transfusion Medicine, Medanta Hospital, Lucknow;, India, India
? Transfusion Medicine, PGIMER, Chandigarh, India, India
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Background : In its latest amendment of 2020, the Drugs and
Cosmetics Act of the Indian parliament licensed Buffy Coat Pooled
Platelets (BCPP) for clinical use for the first time in India. Prior to this
amendment, only two types of platelets were being used — the
whole blood derived platelets and plateletpheresis derived Single
Donor Apheresis Platelets (SDAP). In other parts of the world, BCPP
has been in regular use since 1970s, hence this trial was conduct-
ed prior to implementation of BCPP in routine clinical practice
on patients at our centre. The objectives of this study were to
determine the feasibility of BCPP preparation and to evaluate its
efficacy and safety in non-refractory, hemato-oncological patients
in comparison to SDAP and also, to conduct an in-depth cost
analysis of preparation of both these products in Indian context.

Method : Five ‘O’ positive buffy coats extracted from whole
blood were pooled and suspended in Platelet Additive Solu-
tion. In a randomized cross-over study design, 93 hemato-on-
cological patients were enrolled and randomly assigned either
BCPP or SDAP as their first transfusion product. Upon subsequent
requisition for the same patient, the alternate platelet type was
issued as second transfusion product. To assess the efficacy,
corrected count increment (CCl) and percentage platelet recov-
ery (PPR) were calculated from blood samples collected one
hour after transfusion. Inter-transfusion interval was noted and
each patient was examined for signs of adverse transfusion re-
actions. For cost analysis, all resources consumed at each step
of BCPP and SDAP preparation were identified and measured.

Results : As per Tables attached.

Conclusion : In non-refractory, hemato-oncological patients, BCPP
is non-inferior to SDAP in terms of one-hour post-transfusion
CCl and PPR, and superior in terms of post-transfusion platelet
increment and inter-transfusion interval. BCPP costs significantly
lesser than SDAP and it can act as a good alternative to SDAP in
resource-constrained settings like India.

Keywords : Platelets, Apheresis, Cost analysis, Hemato-oncology,
Buffy coat pooled platelets
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S— . . Strategies in blood supply manage-
R e —T ment during the COVID-19 pandemic:
| porammiar [ R bt B et | i T raii
Foat L 1 HEw ] .
[ e i Experiences of local blood bank man-
B Amatn [toun o agers
e b el R ey atety L8] LLT ] . . .12 . 12% . . 1
— — - Archie Policarpio *, Raphael Enrique Tiongco ™, Jennifer Santillan
) | * Annalyn Navarro"
Tpapmant e Lk R h
ey e T¥e " Graduate School, Angeles University Foundation, Angeles City, Philip-
yr— T pines, Philippines
e—— T e * College of Allied Medical Professions, Angeles University Foundation,
e T ey Angeles City, Philippines, Philippines
i i s AP B oy el T PO S * College of Education, Angeles University Foundation, Angeles City,
Philippines, Philippines
Vit 2 Bt $Parwace by o e, s 495 1 btnen e vy v Background : The lockdowns implemented during the height of the
ey |y [T COVID-19 pandemic have caused blood banks to not receive any
- T— voluntary blood donors in their facilities. This leads to the depletion
by | | of blood supplies resulting in shortage. Hence, in this research, we
e e |y | B explored the strategies implemented by blood bank managers in
S S o b NN E— Central Luzon, Philippines to mitigate the blood product shortage.
Caunt MR- | :; il Pl ;: Ta n-:'- u..::,
ermed —
poeih #is Method : Blood bank staff, medical doctors, and administration
representatives from blood service facilities in Central Luzon,
oendlll kol e | e | o o Philippines were recruited for a recorded interview. Recordings
s peasr | pere were then transcribed and translated before undergoing the-
matic analysis following the method of Braun and Clarke in 2013.
1= s EBiE J'e__J gy | Geos W% 1 2omnl
Dy [ s Results : To address the challenges of the decreasing blood supply

during the height of the community quarantine, blood supply
managers in the region implemented various strategies such as
cancellation of non-emergency surgeries, rational blood use, en-
hanced auditing of blood stocks, and, most importantly, further
empowerment of the local blood network towards 100% voluntary
and non-remunerated donation. Anecdotally, this pandemic may
have been contingent on unearthing some areas for improvement
in the current blood supply management system in the locale.
More importantly, it allowed blood supply managers to reflect
and appreciate the importance and benefits of an efficient and
well-communicated network between blood service facilities.

Conclusion : Overall, despite the hardships experienced by blood
banks during the height of the pandemic, blood supply managers
were able to mitigate this by implementing creative solutions that
can be further worked into meaningful policies.

Keywords : Blood supply management, COVID-19, Philippines
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Blood supply in Central Luzon, Philip-
pines in the context of the COVID-19
pandemic: A retrospective analysis

Archie Policarpio'”, Raphael Enrique Tiongco'”, Jennifer Santil-
lan", Annalyn Navarro™

' Graduate School, Angeles University Foundation, Angeles City, Philip-
pines, Philippines

? College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines, Philippines

* College of Education, Angeles City, Philippines, Angeles City, Philip-
pines, Philippines

Background : Disasters like the COVID-19 pandemic may
pose significant threats to the service delivery of blood ser-
vice facilities. Due to the implementation of lockdowns,
blood banks are unable to cater to blood donors which
may result in a depleted blood supply. In this research, we
performed a retrospective analysis of the blood supply be-
tween the years 2019 and 2020 in Central Luzon, Philippines.

Method : We sought the permission of the Department of
Health — Central Luzon Center for Health Development (DOH-CL-
CHD) to gather secondary data on blood collection, utiliza-
tion, and wastage. Specifically, the data obtained for this study
were documentation of blood donations and blood inventory
control reports of dispensed and unused blood units for the
years 2019 and 2020. The data collected were then summa-
rized in a customized spreadsheet and statistically analyzed.

Results : From the six provinces in Central Luzon, there was a
decrease in voluntary blood donations from 2019 and 2020 by
31.87%. A high drop in the number of donors was observed
during the 2nd quarter of the year 2020, during the height of
the community lockdowns. However, during this time it can be
noted that there is an increase in the number of replacement
blood donors by 28.82%. There was an increase of 10.91% in
unused or wasted blood products. It can also be noted that
a decrease of 21.53% in whole blood donation was noted,
which is the highest among the different blood components.

Conclusion : The findings of this study reflect the general picture
of blood supply management in Central Luzon, Philippines from
2019 going into 2020, the first year of the COVID-19 health crisis. It
was found that there was a decrease in blood supply and voluntary
donations, especially during the second quarter of 2020 when
community quarantines and enhanced health protocols were im-
plemented.

Keywords : Blood supply management, Philippines, COVID-19
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Motivators and barriers towards volun-
tary blood donation among Genera-
tion Z university students: Experience
from a local higher education institu-
tion

Engracia Arceo', Catherine Bacani', Miljun Catacata', Chastene
Christopher Flake', Joey Kyle Mallari', Archie Policarpio', Madonna
Sudio', Julie Ann Mercado", Raphael Enrique Tiongco'

" College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines

Background : Many healthcare organizations worldwide are
concerned about a lack of safe blood. According to references,
tertiary-level students are prospective lifelong blood donors
and blood drive activists, as well as the healthiest demographic;
therefore, addressing their worries and issues concerning blood
donation is critical if the goal is to improve the supply of safe
blood. Thus, this research identified the factors that influence Fil-
ipino Generation Z (GenZ) university students to donate blood.

Method : With ethical approval, a cross-sectional study using a
self-administered questionnaire was done among 327 tertia-
ry-level GenZ students from a higher education institution (HEI)
in Angeles City, Philippines. Responses were then coded in a
customized spreadsheet. Reports were presented in frequency
and percentage, and the association between the respondents’
sociodemographic characteristics and their motivators and bar-
riers to donating blood was examined using a Chi-square test.

Results : Overall, only 6.7% of Gen Z students had ever donated
blood, these are mostly male students (68.2%) and non-allied
health students (77.3%). However, despite the low history of blood
donation, most respondents stated that they would be willing to
give blood and that their motivations in giving blood include: (1)
good for their health (2) assisting others in need and (3) expanding
the blood supply. The lack of a call to action to donate blood is
the primary obstacle to blood donation cited by the respondents.

Conclusion : The HEI observed low rates of blood donors among
its students. Despite these low rates, the students are very much
willing to donate blood. Hence, recruitment campaigns should em-
phasize both the altruism and personal benefits of donors.

Keywords : Blood donation, Generation Z, Willingness, Motivators,
Barriers
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Suggestion for optimization of CD3+ t
cell apheresis for CAR-T therapy: A ret-
rospective analysis of parameters and
predictive models

Han Joo Kim', Kyong Suk Ryu', Dae-Hyun Ko

" Laboratory Medicine, Asan Medical Center, Seoul, Republic of Korea

Background : Chimeric antigen receptor T (CAR-T) cell therapy has
demonstrated favorable outcomes in refractory or relapsed B-cell
lymphoma and B cell acute lymphocytic leukemia. In South Korea,
Kymriah (tisagenlecleucel), a CD19-directed CAR-T, is the only ap-
proved commercial CAR-T therapy available. However, consensus
for the apheresis process to collect enough CD3" T cells for CAR-T
therapy are currently lacking. We aimed to identify new parameters
highly correlated with the estimated minimal processing volume.

Method : In this retrospective study, we included all adult patients
who underwent autologous cell collection for Kymriah manu-
facture at Cellular Therapy Center of Asan Medical Center, Seoul,
Korea. CBC and viable CD3" cell count of pre-apheresis peripheral
blood and collection bag, and the collection process data were
collected. We calculated collection efficiency 2 (CE2) and estimated
minimal processing volume targeting CD3* cell count of 1.5 x 10°.

Results : From August 2022 to November 2023, 40 patients were
involved, and two of them underwent collection twice. The me-
dian age was 62.5 years, with 22 males, and 37 diagnosed with
DLBCL. The average processed volume was 13.1L, ranged from
8.2L to 18.6L. Calculated CE2 was variable, with median 74.1%,
ranged from 36.3% to 143.6%. The most relevant single parameter
to the estimated minimal processing volume with a target of 1.5
x 10°for CD3" cells in the collection bag was the peripheral blood
CD3" count, with an R*value of 0.8976. The product of the pre-col-
lection CD3" count and the body weight had a highly significant
correlation (R* 0.9175) with the estimated processing volume.

Conclusion : Predicting processing volume for cell collection ac-
curately with a single indicator is challenging. However, utilizing
new parameters based on patient body weight and pre-collection
peripheral blood test results can offer a simple and quick method to
estimate blood processing volume effectively.

Keywords : CAR-T, Cell collection, Colleciton efficiency, Apheresis
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Serodetection of cytomegalovirus IgG
antibody among blood donors: Prelim-
inary findings from a teaching hospital
in the Philippines

Raphael Enrique Tiongco', Jharianne Javate', Gwyneth Magday',
Frika Paniza', Patrick Pascual', Myka Santiago', Charis Yandan', Tri-
sha Zapanta', Julie Ann Mercado'

" College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines

Background : Blood transfusion recipients and blood bank
staff are equally concerned about infections brought on by the
cytomegalovirus (CMV). There may be negative effects if im-
munocompromised people, newborns, or pregnant women
get transfusions from CMV-positive units. The National Health
Bureau in the Philippines has not yet made CMV testing of blood
units mandatory; as a result, it is essential to determine the sero-
prevalence of such an infection to reduce its potential impacts.

Method : The study determined the seroepidemiology of CMV
immunoglobulin G (IlgG) antibodies among blood donors from
a tertiary hospital in the Philippines. The study used the samples
of 126 blood donors who passed the routine blood donation
screening and assessment at the institution. Enzyme-linked
immunoassay was then used to qualitatively determine the
presence of CMV IgG among the accepted blood donors.

Results : Among the 126 blood donors included in the study,
104, or 82.5%, were seropositive for the CMV IgG antibody.
The majority of those who tested positive were males (81.7%),
those belonging to the age group of 20-29 years old (48.1%),
those who were single (60.6%), and those who were employed
(68.3%). Consequently, none of these factors showed a signifi-
cant association with CMV IgG antibody positivity (p = 0.22-0.99).

Conclusion : Overall, a high seropositivity rate for CMV IgG was not-
ed among the blood donors from the selected hospital. Since CMV
detection is not yet included in the panel of tests for blood units
in the Philippines, it is strongly recommended that blood banks
utilize strategies such as leukoreduction to mitigate the potentially
life-threatening complication of CMV transfusion among immuno-
compromised individuals and neonates.

Keywords : Cytomegalovirus, IgG antibody, Blood donors, Philip-
pines
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Educational outcomes and perception-
al change of medical students after vis-
iting blood donation centers

Junseo Lee', Seryeong Kim"’, Sun Young Jeong’, Seug Yun Yoor’,
Namsu Lee’, Jong Ho Won’, Jeong Won Shin’, Soon Hyo Kwon?,
Min-Young Lee”, Kyoung Ha Kim”

" College of Medicine, Soonchunhyang University, Cheonan, Republic

of Korea
Internal Medicine, Soonchunhyang University Seoul Hospital, Seoul,
Republic of Korea

Laboratory Medicine, Soonchunhyang University Seoul Hospital,
Seoul, Republic of Korea

Background : Blood donation is the most popular and crucial
procedure in supplying blood. Educating primary care physicians
about blood donation and transfusion is critical since they are
vital components of health care. The Division of Hematology and
Oncology at Soonchunhyang University Seoul Hospital in Korea in-
troduced a novel initiative called the Blood Donation Center Visiting
Program in the clerkship education for final-year medical students.

Method : The Blood Donation Centre Visiting Program was
implemented for hematology and oncology clerkship from
2021 to 2023. As part of the program, students visited a blood
donation center, one group at a time, each week. They gained
practical knowledge about the blood donation process,
with some students actively participating in blood dona-
tion. An online survey on the program was conducted with
287 eligible students after the program over the past 3 years.

Results : Of the 287 students, 203 participated in the survey. Among
the 203 students, 126 (62.1%) donated blood during their visit to
the blood donation center as part of the program. The main rea-
sons for not donating blood during the visit were as follows: current
medication, and COVID-19-related issues. As a result of participating
in this program, 88.7% of the students reported an increase (from
71.4% 10 90.1%) in their knowledge and willingness to donate
blood. Moreover, of the 64 students who were repeat donors after
the program, 14 had never donated blood prior to the program.

Conclusion : The blood donation education program has brought
about positive changes in students' perceptions and enhanced
their knowledge of blood donation. Educational field trips for medi-
cal students at blood centers should be encouraged.

Keywords : Blood donation, Educational outcomes, Perceptional
change, Medical students, Blood donation centers
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Assessing centrifugal and membrane
approaches in plasma exchange for
kidney disease management: A com-
parative study

Sindhu Bhargavi Akula', Divjot Singh Lamba', Rekha Hans', Ratti
Ram Sharma', Jasmine Sethi', Harbir Singh Kohli', Shankar Prinja’

" Transfusion Medicine, Post Graduate institute of Medical education
and Research, Chandigarh, India

Background : Therapeutic plasma exchange (TPE) can be per-
formed by two distinct technologies: centrifugal TPE (cTPE), based
on specific gravity, or membrane TPE (MTPE), based on molecular
size. This study conducts a head-to-head comparison between
these technologies, aiming to which technology has more effective
Plasma removal efficiency (PRE), and more cost-effective modality
in a developing world with resource-constrained setting like ours.

Method : A prospective, open-labeled, randomized trial was
conducted at a tertiary care facility in Northern India from
June 2022 to April 2023. A total of 122 TPE procedures were
performed on 18 patients, and data were meticulously re-
corded. The Spectra Optia (Terumo, Lakewood, Colorado,
USA) and Octonova device (Diamed, Cologne, Germany)
with P2 dry filter (Fresinus Medical Care Deutschland; Germa-
ny) were used for cTPE and mTPE procedures, respectively.

Results : While both procedures showed comparable plasma
removal, the mean total time for mTPE (124.3 + 8.9) was sig-
nificantly less than cTPE (147.7 + 34.1; p < 0.001). Significant
differences were also observed in PRE between cTPE (67.2%)
and mTPE (29.6%; p < 0.001). Cost analysis revealed an over-
all 55.5% higher cost in cTPE (INR 13,489) compared to mTPE.

Conclusion : Our findings suggest that plasma removal efficiency
was significantly better in cTPE compared to mTPE procedures with
lesser blood volumes processed. Although mTPE showed lower
PRE, requiring multiple procedures for equivalent efficiency, the
overall cost was comparable. Thus, CTPE may be considered the
preferred choice over mTPE. However, Larger clinical trials with ex-
panded sample sizes are necessary to validate these findings.

Keywords : Therapeutic plasma exchange, Centrifuagal therapeutic
plasma exchange, Membrane therapeutic plasma exchange, Plas-
ma removal efficiency
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Inconvinence and loss due to red cell
transfusion dependence in patients
with blood diseases and cancers: A
patient-reported experience and out-
comes study

Eujin Na', Ja Min Byun’, Dong-Yeop Shin?, Youngil Koh?, Inho Kim?,
Sung-Soo Yoon’, Hye Yoon Park’, Junshik Hong™

" Undergraduate Program , Seoul National University College of Medi-

cine, Seoul, Republic of Korea
* Department of Internal Medicine, Seoul National University College
of Medicine, Seoul, Republic of Korea

® Department of Psychiatry, Seoul National University College of Medi-
cine, Seoul, Republic of Korea

Background : Transfusion dependence refers to the condi-
tion of receiving periodic red blood cell (RBC) transfusion at
intervals of 8 weeks or less. While the immunologic side ef-
fects of RBC transfusion and complications arising from pro-
longed transfusion dependence, such as iron overload, are
well known, the socioeconomic and psychological impacts
of the RBC transfusion dependence are not well understood.

Method : We surveyed 82 transfusion-dependent patients with
malignant or benign hematological disorders at Seoul National
University Hospital. The questionnaire, including a transfusion-spe-
cific domain and the Hospital Anxiety and Depression Scale
(HADS), aimed to capture patient responses on discomfort and
losses during the transfusion process. Clinical data were extracted
from records, and the results were summarized using statistical
measures. Chi-square tests or Fisher's exact tests were applied
cross-analysis of transfusion details and key survey parameters.

Results : Inconvenience from transfusions was not associated
with transfusion duration but was higher with frequent trans-
fusions and concurrent platelet transfusions. Concerns about
subsequent transfusion side effects were highest within the first
six months, decreasing with prolonged transfusion duration.
Residents in rural area reported more income reduction due to
transfusion schedules than urban residents. Factors like transfusion
duration, frequency, platelet transfusions, and serum ferritin, did
not affect economic burden. Thirty respondents (36.6%) report-
ed reduced household income due to repeated transfusions.

Conclusion : Early-stage, low-volume transfusion patients often
express heightened concerns about side effects. Clear explanations
and a conducive environment are crucial for adapting to transfu-
sion therapy. To alleviate economic burdens in patients living in
rural areas, establishing nearby healthcare facilities with specialized



expertise in secure transfusion services is warranted.

Keywords : Red cell transfusion, Transfusion dependence, Pa-
tient-reported outcomes measure, Iron overload, Transfusion
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Temporal dynamics of platelet glyco-
protein VI and reactive oxygen species:
Insights from fresh and stored platelet
concentrates

Evana Kamarudin", Razif Dasiman'
1

Medical Laboratory Technology, Universiti Teknologi MARA (UITM),
Puncak Alam, Selangor, Malaysia

Background : Platelet function is crucial for hemostasis and
wound healing, and alterations in platelet characteristics
during storage in transfusion bags may impact their efficacy.
This study aimed to evaluate the levels of the platelet collagen
receptor, glycoprotein (GP) VI, and intracellular GPVI-depen-
dent reactive oxygen species (ROS) generation. Understanding
the temporal dynamics of these parameters is essential for
assessing the quality and functionality of platelets over time.

Method : Fresh platelets and platelet concentrates stored for vary-
ing durations (6, 8, 11, and 14 days) post-collection were analyzed
using flow cytometry. Surface levels of GPVI and ROS activity were
measured, and the GPVI-specific agonist, collagen-related pep-
tide (CRP), was employed to induce intraplatelet ROS generation.
The Syk inhibitor, BAY 61-3606, was used to assess the role of Syk
activation in ROS generation. Basal ROS levels were compared
between healthy individuals and pooled platelet concentrates.

Results : Both fresh platelets and pooled platelet concentrates
exhibited a similar pattern of GPVI-induced intraplatelet ROS
generation when stimulated with CRP. However, levels of GPVI
and ROS generation showed a time-dependent attenuation
during storage. Approximately one third of total ROS generat-
ed occurred within 2 minutes, and further ROS generation was
dependent on Syk activation. Interestingly, the basal ROS level
in pooled platelet concentrate was higher than in healthy indi-
viduals. Surprisingly, despite using a GPVI-specific agonist, no
correlation was found between GPVI receptor levels and ROS
generation in both fresh platelets and pooled platelet concentrate.

Conclusion : The findings indicate that levels of both receptor and
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ROS generation decrease in a time-dependent manner, suggesting
a regression in the quality of platelets over time. This study contrib-
utes valuable insights into the dynamics of platelet function and
oxidative stress during storage, emphasizing the importance of
time-sensitive considerations in platelet transfusion practices.

Keywords : Platelet concentrates, Platelet glycoprotien VI, ROS,
Platelet quality
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How far we should care about educa-
tion, wealth, and macroeconomic vari-
ables to prevent anemia prevalence
among pregnant women?

Ester Marnita Purba', Rosinta Hotmaida P Purba®, Ni Made Ratih
Kusuma Dewi’, Helen Try Juniasti’

" Civil Engineering, Alumnus Widyamataram University, Yogyakarta,
Indonesia

? Economics, Learningup Institute, Yogyakarta, Indonesia

* Economics, Astra Indonesia, Mataram, Indonesia

“ Public Health, Cendrawasih University, Papua, Indonesia

Background : Anemia is a hematologic disorder that is the
most common maternal problem during pregnancy. The rates
of anemia morbidity and mortality among pregnant women
are high and increase every year. Pregnant women in South-
east Asia were anemic by 52% in 2020 and 20-40% of the 500
postpartum maternal deaths cases were caused by anemia.
The prevalence of anemia among pregnant women in ASE-
AN-5 countries falls in 100 countries with the highest cases.

Method : Using World Bank and UNDP panel data years 2000-
2020, this research analyzes socio-economic determinants such
as health expenditure (percentage of GDP), education, GDP
per capita, the illiterate rate of adult women, human develop-
ment index (HDI), the female share of employment in senior
and middle management, labor force participation rate in ASE-
AN-5 (Indonesia, Malaysia, Thailand, Philippines, and Vietnam).

Results : Data were analyzed by robust random effect estima-
tion with STATA MP.14. As the results are shown in the graph
on average the level of anemia increases in almost all coun-
tries, except the Philippines. The Philippines has a decrease
in the prevalence of anemia among pregnant women each
year. The prevalence of anemia among pregnant women in-
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creased with an increase in adult female illiterate rate, labor force
participation, and female share of employment. Meanwhile,
increasing health expenditure, GDP per capita, and HDI will
decrease the prevalence of anemia among pregnant women.

Conclusion : The high prevalence of anemia among pregnant
women indicates anemia to be a major public health problem in
ASEAN countries. The variables of education, wealth, and macroeco-
nomics do matter in reducing anemia cases in pregnant women by
increasing health expenditure, GDP per capita, and HDI. Providing
support access for working mothers and strategies to reduce the
number of illiteracies among women will give positive changes
regarding pregnant women's health issues in ASEAN-5.

Keywords : Pregnant women , Anemia, Socioeconomic status, Edu-
cation attainment, Wealth on health
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V736A (rs855791) polymorphism in the
TMPRSS6 gene is associated with iron
deficiency anemia development in fe-
males: A meta-analysis

Arch Raphael Manalac", Francheska Casupanan', Arlene Joy Ca-
nasa', Angela Mae Cuartelon', Justine Nicole Sison', Janina Carla
Zapata', Raphael Enrique Tiongco'

" College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines

Background : Several studies suggested that mutations in the
TMPRSS6 gene affect hepcidin production, which may lead to
the development of iron deficiency anemia (IDA). Hence, this me-
ta-analysis determines the association of the V736A or the rs855791
polymorphism in the TMPRSS6 gene with IDA development.



Method : Related studies were searched in PubMed as of Novem-
ber 9, 2023. The resulting studies were screened by two of the
authors and data were extracted and collated in a customized
spreadsheet. Review Manager 5.4.1 was used for the computa-
tion of the odds ratios (ORs) and 95% confidence intervals (Cls).

Results : A total of 187 studies were screened. From this, only six
studies satisfied the inclusion criteria and were included in the
meta-analysis. Analysis of the allelic model showed a high degree
of inter-study heterogeneity which prompted us to determine
the cause through sub-group analysis. Sub-groups were con-
ceptualized based on the participant characteristics (females of
reproductive age/with menstruation, females aged 50-70 years
old, males and females combined). Based on this, significant and
homogenous findings were observed for the allelic, co-dom-
inant, and dominant models of the association between the
polymorphism and the development of IDA among females of
reproductive age/with menstruation. Non-significant and highly
heterogeneous outcomes were noted for the other sub-groups.

Conclusion : Overall, based on the pooled findings, females of re-
productive age/with menstruation who possess the polymorphism
are more likely to develop IDA than health controls. However, fur-
ther studies are needed to verify these claims.

Keywords : Iron deficiency anemia, V736A, 5855791, Meta-analysis
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A meta-analysis on the association of
gestational diabetes mellitus with tis-
sue plasminogen activator
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Department of Clinical Pathology, Dr. Eutiquio Atanacio Jr. Memorial
Hospital, Tarlac City, Philippines

Laboratory Department, Immaculate Concepcion Polyclinic and
Hospital Inc, Tarlac City, Philippines

Background : Gestational diabetes mellitus (GDM), characterized
by elevated blood glucose levels during pregnancy, is associated
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with long-term health implications, often linked to factors like
obesity and family history. In parallel, tissue plasminogen acti-
vator (TPA), a crucial enzyme in clot dissolution, is implicated in
hematologic changes linked to GDM. This meta-analysis explores
the global burden of GDM, specifically focusing on TPA levels.
The aim is to establish TPA as a potential biomarker, elucidating
its role in GDM-related hemostatic alterations, providing ground-
work for subsequent clinical investigations and interventions.

Method : The search approach entails a comprehensive review
of the literature using search phrases like "tissue plasmino-
gen activator" and "gestational diabetes" Case-control studies
that included TPA plasma level data are used as inclusion cri-
teria to separate respondents into two groups: those with a
history of GDM and those with uncomplicated pregnancies.
Using Review Manager version 5.4, four eligible studies are
included, comprising a total sample size of 2113 individuals.

Results : Despite the recognized differences in participant
characteristics across studies, the results demonstrate a sig-
nificant rise in TPA levels in women who had previous GDM
compared to those who did not experience any pregnancy-re-
lated issues. This observed increase in TPA levels highlights
potential therapeutic relevance, shedding light on the biomark-
er's role in predicting outcomes within the context of GDM.

Conclusion : The standardized mean difference and 95% confi-
dence interval underscore the complex association between TPA
and GDM, indicating a need for further studies. Despite limitations
in source reliability, the study emphasizes TPA's significance as a
potential marker in women with a history of GDM. This research
provides a foundation for future investigations into the broader ap-
plicability of TPA as an indicator in GDM-related clinical assessments
and treatments.

Keywords : Tissue plasminogen activator, Diabetes, TPA, DM
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Association of temperature, rainfall,
and humidity with the incidence of
pregnancy-related anemia in Central

Luzon, Philippines

Miljun Catacata', lvy Cayabyab', Kristin Chernelle Dela Cruz',

Mona Lisa Lacson'”, Arch Raphael Manalac', Julie Ann Mercado',

Raphael Enrique Tiongco'

" College of Allied Medical Professions, Angeles University Foundation,
Angeles City, Philippines

* Center for Advanced Research and Innovation, Angeles University
Foundation, Angeles City, Philippines

Background : Evidence of the impact of weather conditions on
the incidence of anemia has been increasing throughout the years.
However, studies in tropical countries such as the Philippines,
where weather conditions are in the extremes remain limited.
Hence, we performed this research to provide initial information
on the association between select climatological variables and
the incidence of maternal anemia in Central Luzon, Philippines.

Method : This study used a retrospective research design
wherein data on climatological variables (average tempera-
ture, amount of rainfall, and relative humidity) on the inci-
dence of maternal anemia, and the proportion of women
who received iron with folic acid supplementation were
extracted from online databases. All data were collated in a
customized spreadsheet and statistically analyzed using SPSS.

Results : The incidence of anemia in the region was low at 2.36%
of the estimated eligible population. On the other hand, the
proportion of women receiving iron and folic acid supplemen-
tation is 44.87%. The association of the selected climatological

variables with the incidence of anemia, rate of testing, and rate
of receiving the supplements was determined using Spear-
man's rank correlation. Based on the analysis done, no signifi-
cant relationship was found between temperature, rainfall, and
humidity with the incidence of maternal anemia. However, it is
interesting to note that the number of pregnant women getting
tested for anemia and the rate of those receiving supplements
are associated with the amount of rainfall and temperature.

Conclusion : Overall, the study shows no direct relationship be-
tween the incidence of maternal anemia with the selected climatic
variables. Significant associations were noted between the rate of
testing and the rate of receiving supplements with the selected
climatic variables. Further observational studies are needed to verify
the findings of this retrospective analysis.

Keywords : Anemia, Temperature, Rainfall, Humidity
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Background : The Mentzer Index is a tool which relies on values of
RBC and MCV that are readily available in a complete blood count
test result, making it cost-efficient and useful in diagnosing (-thal-
assemia trait. This will allow healthcare practitioners to diagnose
patients more easily, resulting in timely interventions and appropriate
therapy for those affected by this genetic condition. A systematic
review for the Mentzer Index is essential to comprehensively assess
its clinical and prognostic value in diagnosing [-thalassemia trait.

Method : PRISMA guidelines was utilized to assess relevant jour-
nals from Pubmed, Science Direct, Web of Science, and Google
scholar databases, available until June 26, 2023. These studies
underwent a stringent screening for methodological quality us-



ing the QUADAS-2 checklist to assess the bias and validate their
acceptability in the analysis. Data were collated and analyzed
to determine the diagnostic accuracy (PPV, NPV, and sensitivity
and specificity) of Mentzer index test using a bivariate model.

Results : After precise validation, a total of 33 studies were deemed
eligible and were included in the analysis. Based on QUADAS-2 as-
sessment, no study showed a high risk or high applicability concern
and thus, the present study is classified as a high-quality report.
Based on the pooled results, the Mentzer Index has an accuracy of
0.84 (95% C1:0.80-0.88) in diagnosing 3-thalassemia trait. Its sensitivity
and specificity were more than 80 and are considered to be high
at 0.81 (95% Cl: 0.66-147) and 0.84 (95% CI: 0.71-1.55), respectively.

Conclusion : Overall, Mentzer Index shows a high degree of diagnos-
tic accuracy which is promising in terms of its potential for 3-thalas-
semia trait. As depicted by its high levels of sensitivity and specificity.
Since the result of the method's application in diagnosing [3-thalas-
semia trait is substantial, the same study should be conducted to as-
sess its application to other forms of anemia such as iron deficiency.

Keywords : Beta-thalassemia trait, Mentzer index, Meta-analysis
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Hydroxyurea for improving leucocyto-
sis with a splenectomized thalassemia
patient in a resource limited setting.

Jungho Suh

Internal Medicine, Hebron Medical Center and KOICA, Phnom Penh,
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Background : Thalassemia is the most common genetic blood
disease in the world. It is because of the genetic defect for syn-
thesis of alpha or beta globin chain for hemoglobin. In Cambodia,
the prevalence of thalassemia is repported as around 40 %. Hy-
droxyurea is DNA synthesis inhibitor. Its use in sickle cell disease
is approved but its use in thalassemia is not not approved yet.

Method : A 25 years old female patient came to the Hebron
Medical Center, Cambodia for dyspnea and weakness. She
was already diagnosed of thalassemia and got splectomy for
severe splenomegaly in the previous hospital more than 7 years
ago. Her initial CBC showed severe leucocytosis, thromcocyto-
sis and severe anemia. But her general condition looks stable
with stable vital signs though she looked icteric. After some
weeks of follow up, we concluded that she had no severe infec-
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ction and the cause of severe leukocytosis is from splectomy.

Results : After using Hydroxyurea 500mg/day, the symp-
toms of dyspnea, chest discomfor were reduced. The WBC
count, platelet count was decreased and the RBC count is
silightly increased. The patient can work without the blood
transfusion though her hemoglobin is around 6.9 mg/dL.

Conclusion : Hydroxyurea could be considered for the thalassemia
patients with severe leucocytosis and thrombocytosis after splecto-
my. It can improve qulaity of life by reducing the leucocytosis relat-
ed symptoms and reduce the blood transfusion. But its use should
be carefully monitored and needs further evidence of benefit in the
long term use for thalassemia patients.

Keywords : Hydroxyurea, Thlassemia, Splenectomy, Leucocytosis
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Classification and prognostic stratifi-
cation based on genomic features in
myeloidysplastic neoplasms, myelop-
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lic of Korea
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Background : Genomic classification has emerged as the pre-
dominant paradigm in hematologic malignancies; however,
the current classification system continues to prioritize clinical
attributes in the diagnosis of Myeloproliferative Neoplasms
(MPN), Myelodysplastic Neoplasms (MDS), and their overlapping
diseases. Here, we aimed to describe the genomic landscape
and clusters of MPN and/or MDS, in order to identify potential
diagnostic and prognostic information, thereby contributing
to the development of a more refined classification system.

Method : Genomic data encompassing 84 genes and cyto-
genetics, along with clinic-laboratory information from 1,585
patients diagnosed with MPN (n=715), MDS (n=698), MDS/
MPN (n=78), and Aplastic Anemia (n=94) according to the
WHO 2022 classification, were compiled from the Clinical Data
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Warehouse of the Catholic Medical Center. Bayesian network
analysis and the Dirichlet process were performed to identify
genomic associations and subgroups. Survival analyses were
conducted using the Kaplan-Meier method and the log-rank test.

Results : A normal karyotype was reported in 1,066 patients,
and 1,271 patients presented with at least one mutation (me-
dian: 2, 1-8). Thirty-two types of chromosomal abnormalities
and 29 mutated genes were recurrently found (>1%). In the
Bayesian network analysis using recurrent genomic events, JAK2,
CALR, and DDX41 occurred mutually exclusive. BCOR mutation
co-occurred with NPM1 and DNMT3A. TP53 mutation showed
significant associations only with chromosomal events (Fig.1A).
The Dirichlet process (DP) identified 9 distinct genomic clusters
(Fig.1B). MPN-like clusters included DP1 (JAK2) and DP5 (CALR)
and demonstrated excellent survival outcomes. MDS/MPN-like
clusters were DP4 (SRSF2, TET2) and DP6 (SETBP1, ASXL1). MDS-
like clusters were DP3 (U2AF1, +8), DP2 (TP53, complex karyotype),
DP7, and DP8 (1q, 20q, -Y). In survival analysis, DP2 and DP6 had
the worst outcomes, whereas DP4 and DP9 were intermedi-
ate, and DP3, DP7, and DP8 had better outcomes (Fig.1C-D).

Conclusion : Using a computational approach, we defined genom-
ic clusters that are deeply characterized by specific phenotypes and
prognoses

Keywords : Genomic classification, Myeloproliferative neoplasms ,
Myelodysplastic neoplasms, Bayesian network, Dirichlet process
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Epidemiology and clinical aspects
of hematology malignancies in Cote
d'ivoire

Boidy Kouakou'", Alexis D Silue', Ismael Kamara', Anicet Konan',
Ruth Dieket', Clotaire D Nanho', Gustave K Koffi'

' Oncohematology, Cocody teaching hospital, Abidjan, Cote D'lvoire

Background : The cancer number is increasing in the word.
The hematology malignancies include many disease divided to
lymphoproliferatifs syndrome, myeloproferative syndrome and
myelodysplasique syndrome incidence also are going higher. If
the stastitics are well knowned in develop countries the situa-
tion is quite different in developing countries particular in Cote
d'lvoire. The authors show the epidemiology and clinical aspects
of hematology malignancies in Abidjan for better follow up.

Method : This retrospective study concern patients with diagnostic
of hematology malignancies follow from 2017 January 1% to 2021
December 31 at Cocody teaching hospital and the center national
radiotherapy and medical oncology. The technic of diagnostic
were bone marrow smear cytometry immunochemistry karyotype.

Results : We found 168 cases of hematology malignancies (8,81%)
meaning 33,6 cases per year. Concerning lymphoproliferative
Syndrome and Myeloproliferative syndrome we noted a sex ratio
of 1,7 and 21. The average age of LPS was 4942 years; the patients
between 50-60 years where the most common with 32,1% The
average age of MPS 484 years with the limit of 19-70 years the
average age for the acute leukemia was 47 years. The agricultures
workers was the most Common with 17,9%. Concerning the
incidence of hematology malignancies lymphoproliferative syn-
drome (LPS) was found with 79,8% follow by Myeloproliferative
syndrome (MPS). Among LPS non Hodgkin lymphoma non Burkitt
was the most representative with prevalence of 51,8% but CML
was the most important of MPS. The period from first symptom
and 1" medical check-up was between one to three moniths. Poly
adénopathy and fever were the frequent symptom founded at
56%. The laboratory specific exam for the diagnostic of LPS was
immunochemistry, karyotype and molecular biology for MPS.

Conclusion : The hematology malignancies in Céte d'lvoire even
though underestimate the incidence is increasing.

Keywords : Epidemiology, Hematology malignancies, Cote d'ivoire
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enumeration with innovative applica-
tions
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? Cellular and Molecular Immunology Research Unit, Naresuan Univer-
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Background : Cell counting is an important test in the field of
hematology laboratory. The standard method for cell counting
is using a manual hemocytometer. However, due to the skill
and expertise limitations of the analysts, there is a possibility
of the result errors occurring. Presently, automated cell count-
ing machines have been introduced as an alternative but it
has some limitations. This leads to the objective of this study,
which is the development of a cell counting application us-
ing Artificial Intelligence (Al) and the assessment of its quality.

Method : The application was developed for evaluate the
number of red blood cells, nucleated cells, and abnor-
mal cells from pictures using Roboflow and YOLOvS5 pro-
grams, and its performance was tested using Google colab.

Results : The results showed this application's overall preci-
sion, recall, and mean average precision was 93.0%, 93.5%,
and 95.5%, respectively. Moreover, application was evaluated
a cell count and compared to experts, there was no statis-
tic significant differences (p=0.20). When the application was
tested for cell count with ascitic fluid from patients, it was
found an accuracy of cell counting approximately 91.35%.

Conclusion : This study demonstrates that the innovative appli-
cation for cell counting using Artificial Intelligence can be further
developed for widespread use in laboratory settings.

Keywords : Cell counting, Artificial intelligence, Hematology labora-
tory
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Background : Hereditary hemolytic anemias (HHA) are rare in Koreg,
but a rising prevalence attributed to diagnostic advancements and
immigration is noted. The RBC Disorder Working Party (WP) of the
Korean Society of Hematology (KSH) played a crucial role in estab-
lishing diagnostic procedures, and pediatric HHA studies from 1997
to 2016 revealed an increase in hemoglobinopathies and enzy-
mopathies, highlighting the prevalence of membranopathies. Rec-
ognizing complications of HHA, the necessity of a patient registry
underscores the importance of proactive measures for tailored care.

Method : The RBC Disorder WP the KSH and the Benign He-
matology Committee of the Korean Pediatric Hematology-On-
cology Group (KPHOG) collaborated to establish a secure
eCRF system for the HHA Registry. Criteria and methods for
item selection were discussed and documented with input
from the KPHOG Clinical Research Support Center. The myTri-

al System, certified for quality, ensures stability and security,
utilizing the KT Cloud Server for server hardware and security.

Results : Demographic details and clinical characteristics of
HHA patients were expert-selected fields in the eCRF. Both
retrospective and prospective patient registration is allowed
across multiple Korean institutions. To ensure precision, a device
confirms entries beyond normal ranges. The system also per-
mits text input for bone marrow and blood smear results. Auto
Queries streamline data entry, supplemented by periodic SAS
Program queries for unverifiable aspects. Post-study, data will
be stored for three years at KPHOG. The estimated annual reg-
istry entries include 30-40 HHA patients from over 30 hospitals.

Conclusion : Collaborative efforts between RBC Disorder WP of the
KSH and Benign Hematology Committee of the KPHOG established
the HHA Registry eCRF system in Korea, a milestone in under-
standing HHA. Active engagement of researchers presents a future
challenge, envisioning HHA patient participation from various hos-
pitals, poised to contribute significantly to global epidemiological
research, advancing HHA understanding, diagnosis, and treatment.

Keywords : Hereditary hemolytic anemia, Registry, Korea
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Pro-adrenomedullin and procalcitonin
as biomarkers for predicting infections
and response to antimicrobial therapy
in febrile neutropenic children

Jagdish Meena', Harshita Makkar', Aditya Gupta', Ashutosh
Halder', Rachna Seth'

" Pediatrics, All India Institute of Medical Sciences, New Delhi, India

Background : Febrile neutropenia (FN) is an oncological
emergency. The major limitation of using cultures is the lon-
ger time required to identify the pathogen and the risk of
false-positive cultures. Therefore, this study aimed to eval-
uate the effectiveness of biomarkers [Proadrenomedullin
(pro-ADM) and procalcitonin (PCT)] in children with FN.

Method : Children of <18 years of age with cancer having FN were
enrolled. Blood samples were collected for pro-ADM and PCT
during FN on D1, D3-4, and D7-10 days of antibiotics. The primary
objective was to compare the diagnostic performance of proADM
and PCT in diagnosing clinically documented infections (CDI)/



microbiologically documented infections (MDI)/fever of no focus
(NF). The secondary objective was to compare the prognostic utility
of proADM and PCT in identifying those with adverse outcomes.

Results : A total of 326 patients were recruited in this study. The
median age of this cohort was 5 years (IQR:3; 8 years). The com-
monest malignancy was acute leukemia. Median PCT (IQR) (ng/
ml) on D-1, D3-4 and D 7-10 were 030 (0.1-1.67), 0.17 (0.06,0.68)
and 0.11 (0.04; 0.51) and median ProADM (pmol/L) were 28.1
(124;62.9) 27.2 (114; 614) and 29 (13.3; 64.9) respectively. Pa-
tients with MDI had higher PCT and ProADM values on D1 of
FN, but these did not differentiate between MDI, CDI, and NF.
On D7-10 of FN, the PCT was significantly higher in MDI patients
(P=0.003). The ProADM on D1, D3-4, and D7 did not differentiate
between MDI, CDI, and NF. The level of PCT on D1 (P=0.0006),
D3-4 (P=0.002), D7-10 (P=0.002), and ProADM on D1 (P=0.02)
predicted the adverse outcome of patients on D-30 of enrollment.

Conclusion : In children with cancer, on D7-10 of FN, the PCT was
significantly higher in MDI patients. The PCT on D1, D7-10, and
ProADM on D1 of FN predicted the adverse outcome on D-30 of
follow-up.

Keywords : Febrile neutropenia, Leukemia, Children, Pro-adreno-
medullin, Procalcitonin
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Elevated IL-6 as a biomarker of immune
reconstitution inflammatory syndrome
in pediatric leukemia patients with in-
vasive disseminated candidiasis

Yoon Kyung Cho'?, Ye Ji Kim'?, Hyun Mi Kang'?, Jae Won Yoo', Jae
Wook Lee', Nack-Gyun Chung', Dae Chul Jeong', Bin Cho"

! Department of Pediatrics, College of Medicine, The Catholic Universi-

ty of Korea, Seoul, Republic of Korea

% Vaccine Bio Research Institute, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea

Background : Immune reconstitution inflammatory syndrome
(IRIS) is known to occur during the course of invasive fungal dis-
eases, defined as a clinical worsening or a new presentation of the
infection after the reversal of immune deficiency. The purpose of
this study was to observe changes in cytokine levels during IRIS
in children diagnosed with proven disseminated candidiasis ac-
quired during treatment of underlying hematologic malignancy.

Method : Specimen of children <18 years old with underlying
hematologic malignancies, diagnosed with proven disseminated
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candidiasis was collected prospectively. Retrospective analyses of
pro-inflammatory cytokines (IL-2, IL-6, IFN-y, TNF-q, and IL.-17) and
anti-inflammatory cytokines (IL-10, IL-12) were done from body
fluids during episodes of clinical worsening or new-onset fever.

Results : A total of 5 cases were included in the analyses: four
with underlying acute lymphoid leukemia (ALL) and one with
juvenile myelomonocytic leukemia (JMML). Candidiasis involve-
ment was observed in the following organs: lungs (n=4, 80%),
liver (n=3, 60%), kidney (n=2, 40%), blood (n=2, 40%), spleen
(n=1, 20%), and eyes (n=1, 20%). Compared to disease controlled
states, patients with suspected IRIS had significantly elevated
IL-6 (14.95 pg/mL vs 411.65pg/mL, P=0.008). IL-10 levels were
elevated in disease progression state. The IL-6/IL-10 ratios in pa-
tients with IRIS were significantly higher than in patients with
disease controlled states (median ratio 15.1 vs 0.6, P=0.006).

Conclusion : IL-6 elevation and IL-6/IL-10 ratio elevation may be a
biomarker for IRIS in children with invasive disseminated candidiasis.

Keywords : Leukemia, Fungal infection, Immune reconstitution in-
flammatory syndrome, Cytokine
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Unleashing the potential of exosomal
MALATT IncRNA in liquid biopsy: A
promising approach for Wilms' tumor

Diwakar Sharma', Apoorv Singh?’, Christine Wilson®, Priyanka Swa-

roop’, Sachin Kumar’, Devendra K. Yadav’, Vishesh Jain’, Sandeep

Agarwala’, Surender K. Sharawat’, Mohammad Husain"

" Biotechnology, Virology and Oncology Lab, Department of Biotech-
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’ Paediatric Surgery, Department of Paediatric Surgery, All India Insti-
tute of Medical Sciences, New Delhi, India

® Medical Oncology, Department of Medical Oncology, All India Insti-
tute of Medical Sciences, New Delhi, India

Background : Wilms' tumor (WT) is an infrequent pediatric kidney
cancer originating from embryonal cells. Exosomes, cell-produced
extracellular vesicles, facilitate cellular communication through bio-
molecule transport. Long non-coding RNAs (INcRNAs), promising
cancer biomarkers, are explored for WT diagnosis, prognosis, and
monitoring. This study posits that dysregulation of the metastasis-as-
sociated lung adenocarcinoma transcript-1 (MALAT1) IncRNA in
WT may impact cellular transformation and the microenvironment.

Method : We assessed MALAT1 expression in 30 Wilms' tumor
(WT) samples and corresponding normal tissues via quan-
titative PCR (gPCR). Exosomes were isolated from primary
tumor cells, urine, and plasma using a precipitation and af-
finity-binding kit. Characterization of isolated exosomes em-
ployed transmission electron microscopy (TEM), nanoparticle
tracking analysis (NTA), and dynamic light scattering (DLS).
MALATT expression in these exosomes was quantified by gPCR.

Results : In primary culture, exosome count was 9.01x10A8/mL,
urine showed 1.64x10A8/mL, and plasma recorded 4.65x10/8/400
uL. Total RNA yield: 1.28 ug (primary-cultured supernatant: 1mL),
147 ug (urine: TmL), and 1.65 ug (plasma: 400uL). Significantly,
MALAT1 IncRNA expression was downregulated in WT samples
(p=0.008). Interestingly, exosomes from primary culture and
urine exhibited similar MALAT1 expression (p=0.9267). Nota-
bly, plasma exosomes demonstrated higher MALATT levels
compared to primary culture (p=0.0102) and urine (p=0.0022).

Conclusion : This study constitutes the initial demonstration of
MALATT IncRNA presence in diverse samples, both invasive and
non-invasive, from Wilms' tumor (WT) patients. The observed
downregulation of MALAT1 in WT samples indicates a potential
involvement in the pathogenesis and progression of the disease.
The discovery of exosomal MALAT1 underscores the diagnostic and
prognostic potential of exosomes and INcRNAs in WT. Subsequent
research is imperative to delineate the functional significance of
MALATT in WT and evaluate its viability as a therapeutic target.

Keywords : Wilms' tumor, LncRNA, MALATT, Exosome, Liquid biopsy
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Clinical characteristics and manage-
ment outcomes of patients with tu-
mors of the hematopoietic and lym-
phoid tissues at Mittaphab hospital,
Vientiane capital, LAO PDR

Phoutthasin Vongngakesone', Phetsavanh Chanthavilay'
1

Department of Internal Medicine, Setthathirath hospital, Vientiane
capital, Lao People's Democratic Republic

Background : Tumors of the hematopoietic and lymphoid tissues
(THL) is a major cause of morbidity and mortality in the world.
However, the clinical features, types and treatment outcomes vary
from one to another country. Nothing is known in Lao PDR, a re-
source-limited regarding.

Method : A retrospective study was conducted on a sample of 183
THL adult patients who were admitted at the internal medicine
ward and Lao cancer center of Mittaphab hospital between Jan-
uary 2020 and 31 July 2022. Their socio-demographic and clinical
characteristics, management and initial outcome were analyzed.

Results : 183 THL patients were diagnosed during the study period
with mean age of 46.61 years old (18-92 years old) and 59.02%
of male. Leukemia (58.46%) was the most common, followed by
lymphoma (26.22%) and multiple myeloma (5.46%). The mean du-
ration of illness was 11.8 weeks (range: 1-99 weeks). For staging, all
of MM and CLL presented with late stage and 54% for lymphoma.
The most common initial signs and symptoms were weight loss
(75.96%), followed by fatigue (74.86%), hepatomegaly (33.88%),
splenomegaly (37.16%), lymph node enlargement (31.69%), bleed-
ing (31.15%) and fever (25.14%). Most of cases were diagnosed
based on morphology exam. Of this, 50.27% had severe anemia
(HB<8g/dl) and 42.62% had low MCV. 49.8% had Leukocytosis
and 49.73% for thrombocytopenia. 91.26% received the sup-
portive treatment; and 54.64% received the standard treatment.
Of this, 70.49% were better/stable status. 8.20% were death, and
21.31% were discharged without recovery. The factors associated
with good outcome were receiving standard treatment, older
age (>49 years) and having no chest pain and no hepatomegaly.

Conclusion : Tumors of the hematopoietic and lymphoid tissues
were diagnosed at late stage. This study highlights the importance
of early diagnosis and appropriate treatment in order to improve
the management outcome of THL patients.

Keywords : Tumors of the hematopoietic and lymphoid tissues
(THL), Clinical characteristics, Management outcome, Lao PDR
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Do gender equality on mother bar-
gaining power really matter on the
prevalence of anemia among children?

Rosinta Hotmaida P Purba’’, Ni Made Ratih Kusuma Dew?, Ester
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Economics, Learningup Institute, Yogyakarta, Indonesia

? Market insighter & data analyst, Astra Indonesia, Mataram, Indonesia
* Civil Engineering, Alumnus Widyamataram University, Yogyakarta,
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* Public Health, Cendrawasih University, Papua, Indonesia

Background : Anemia in children is often overlooked. In Indonesia,
anemia incidence among pregnant women reaches 55% and aged
0-17 increased by 48% compared to the past two decades due to poor
socioeconomic status and lack of proper nutrition knowledge. Par-
ents, especially mothers, play a role in preventing anemia from an
early life stage through “The First 1000 Days" program (MoH, 2020).
Study shows that the more bargaining power a mother has, the high-
er the nutritional status of children (Lepine & Strobl, 2013; Dewi, 2020).

Method : Using the longitudinal data of the Indonesia Fam-
ily Life Survey (IFLS) wave 5, this study aims to examine the
status of mothers' bargaining power on the prevalence
of anemia among children and adolescents aged 0-17.

Results : This study uses women's share income in the household
and maternal knowledge as a proxy variable for women's bargaining
power. There was a positive and significant relationship between the
mother's shared income with total household expenditures house-
hold for health care and food intake. Mother bargaining power in
household decision-making has a positive impact on the children’s
nutritional status compared to mothers who were not involved at all
(0.175 standard deviations). Social capital has a positive relationship
with the mother’s knowledge and education level (0.012 standard-de-
viation). However, parent working status in the formal sector has
a negative effect on the anemia prevalence among children (1.90
times). Thiis is due to the trade-off between the role of work and the
domestic role of children, which causes an increase in the probabil-
ity of undernutrition in children (-0.03 standard-deviation). Working
fatigue during pregnancy increases anemia prevalence among
pregnant women in the second trimester (0.038 standard-deviations).

Conclusion : Gender inequality reduction seems promising to affect
higher nutritional status among children. It is required to provide suffi-
cient facilities and proper dietary intake for working mothers to tackle
the trade-off problem.

Keywords : Children anemia, Mother bargaining power, Household
decision making, Maternal knowledge, Nutritional status
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Ginseng as an antidepressant to im-
prove the quality of life in hematologic

malignancies: A systematic review
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Student of Internal Medicine, Universitas Islam Indonesia, Yogyakarta,
Indonesia
* Psychiatric, Universitas Islam Indonesia, Yogyakarta, Indonesia

® Medical Education Unit, Universitas Islam Indonesia, Yogyakarta, Indo-
nesia

Background : As we know, cancer is a non-communicable disease
followed by a condition where there is an abnormality of cell growth
that grows rapidly and uncontrollably. Based on data obtained from
the World Health Organization noted that based on prevalence
data for the last 5 years, the incidence of malignancies in Asia oc-
cupies 33.3% of the world's population. Patients with malignancies
are usually closely related to the incidence of anxiety disorders due
to the shadow of low life expectancy. Therefore, we tried to find out
more about natural, easily available drugs to prevent cancer prolif-
eration and can minimize the incidence of depression in patients.

Method : This literature research was conducted using
PubMed, ElSevier, and ScienceDirect by retrieving data from
the last ten years of any literature used. The terms used
were mental health, hematologic malignancies, ginseng,
and antitumor. We found that the terms were interrelated.

Results : From the results of the literature study, it was found that
ginseng can decrease the risk of lymphatic and hematopoietic
tissue malignancy. Ginseng contains ingredients to suppressed
hematologic malignancies and depression. One of them is ginse-
nosides as an antitumor. Ginseng harvested at the age of 5-6 years
is considered to have the best quality because it has higher levels
of ginsenosides. Ginseng also contains polysaccharides and pectin
which has been shown to inhibit the action of galectin-3 which
is a B-galactoside binding protein associated with biomarkers of
tumor formation. For antidepressant, ginseng also have damma-
rane sapogenins which are more easily absorbed by the body
compared to ginsenosides which can increasing serotonin levels.

Conclusion : From the results of the study, it can be concluded that
the content of ginseng in the form of ginsenosides, polysaccha-
rides, pectins, and dammarane sapogenins can work to improve
the quality of life of patients with hematologic malignancies by
working as antitumor and antidepressant.

Keywords : Mental health, Hematologic malignancies, Ginseng, An-
titumor
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Long-term outcomes of coronavirus
disease 2019 and risk factors forpro-
longed SARS-CoV-2 infection in lym-
phoma patients: Multicenter, retro-
spective cohort study

Jung Ah Lee', Chang Hyup Kim', Min Han', Joon-Sup Yeom', Jun
Yong Choi', Nam Su Ku', Su Jin Jeong', Jung Ho Kim', Jin Seok
Kim’, Haerim Chung’, Hyunsoo Cho, Jin Young Ahn', Yu Ri Kim™

" Infectious disease, Severance Hospital, Seoul, Republic of Korea

? Hematology, Severance Hospital, Seoul, Republic of Korea

? Hematology, Gangnam Severance Hospital, Seoul, Republic of Korea

Background : Patients with hematologic malignancies exhibit
persistent severe acute respiratory syndrome coronavirus 2 posi-
tivity over long periods after coronavirus disease 2019 (COVID-19)
diagnosis. However, the frequency of, risk factors for, and prognosis
of prolonged COVID-19 in immunocompromised patients re-
main unclear. Therefore, we investigated the long-term outcomes
of COVID-19 in lymphoma patients and identified the associ-
ated factors and impact of prolonged COVID-19 on mortality.

Method : A multicenter retrospective cohort study of 583 lympho-
ma patients was conducted in 3 tertiary hospitals in South Korea.

Results : Patients receiving lymphoma treatment who were quar-
antined after obtaining a diagnosis of COVID-19 by PCR or antigen
test from August 2021 to September 2022 were examined. Results
Overall, 115 patients (19.7%) were diagnosed with COVID-19.
Among 77 patients with clinical data, 24 had prolonged COVID-19.
Patients in the prolonged COVID-19 group showed higher rates of
receiving rituximab maintenance therapy following bendamus-
tine and rituximab (BR) treatment for follicular lymphoma. This
group did not show significant differences in clinical presentation
within 30 days of COVID-19 diagnosis; however, it showed higher
rates of re-admission due to COVID-19 pneumonia compared
with the non-prolonged COVID-19 group. BR treatment followed
by rituximab maintenance therapy is one of the risk factors for
persistent PCR positivity, delayed or persistent pneumonia, and
COVID-19 related admission after quarantine period. Prolonged
COVID-19 was an independent risk factor for 1-year mortality.

Conclusion : Prolonged COVID-19 was more frequent in lympho-
ma patients who received BR treatment followed by rituximab
maintenance therapy and associated with unfavorable long-term
outcomes and higher 1-year mortality.

Keywords : Lymphoma, COVID19, Bendamustine

2024 KOREAN SOCIETY OF HEMATOLOGY INTERNATIONAL CONFERENCE & KSH 65" ANNUAL MEETING
MARCH 28 - 30, 2024 | Grand Walkerhill Hotel, Seoul, Korea

Table I. Riik Factori for Fach Lang tevm Oubamaed

[HE paslths [mare thas idin

[ s ECa -
Aprdl SORE | IO | ol

IE Cheathen Llthay] 13 (2800 oo LB L) 110413117 Lkl

i

| Woall COVIDAS |

| P | LR L] A=l | p'lﬁl-]
Apemgd VLT | boem | soe 1M

101000 | LaM
BE Snlowsd by Rewomah |y | aim ol anm

1 0s1 5 1Y A

[“rpamn | prmete | "—.]

= [ SLGLD | IRy | eel | 4m | 18819347 | moar
57— 10 g a——

| - | L{IAT) 125 LR

Dalaved prrimem

COVIDIY  Parsmesis | (Gael8 | i3-S | pvsder

adher M dayn |

= | samh | woen | e | | |

Bl inbewsdly Rummsh | o000 | sonn | wsoor | amm | rsosesw | eoen

COVID-1% wher | (he=lS | el | povaer

Jry— | apen

R 1,000
| B il iy b | 1 1
23000

S(ARE) = 1nt TSR ETE 1]

€1 Confideiisl lwrval, FCR: Polymees Chus Erscion, COVIE-19. Comnmws dessw 3008, TR
SAndunen el

PP18-4

Role of wearable technology and
geo-fencing device in management
of physiological data and quality of life
relation to myelodysplastic syndrome
patients

Vikas Sharma'*’, Madhu Gautam', Sagar Lavania’
" Applied Sciences, IDC Research center, Gurugram, India
? Neurology, S N Medical College And Hospital, Agra, India

Background : Management of myelodysplastic syndromes (MDS)
is most often intended to slow the disease, ease symptoms and
prevent complications. Common measures include blood trans-
fusions and medications to boost blood cell production. To study
role of wearable devices (fire-boltt quantum watch) and geo-fenc-
ing technology to monitor daily life routine activities on health
and quality of life data in MDS patients in Gurugram city, India .

Method : Total of 68 MDS patients were taken as subject with
an equal ratio of male and female. Wearable monitoring devices
like fire-boltt quantum watch and geo-fencing device were put
on the wrist of MDS patients for 30 days and a questionnaire
was filled out by each patient. In all subjects, blood pressure,
blood glucose was measured on daily basis with day to day data
of their monitoring of step count, calorie burnt, motion time,
sleep monitoring, calorie consumption, monitoring heart rate
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to know daily routines and recording them for health purpose.
Wearable bands, automatically provides a cueing sound with
sensing alert when patients move out of the geo-fenced area and
which stays until the subject resumes walking in virtual boundary.

Results : Wearable device reading showed that there was a
significant normal heart rate (p<0.05), increase calorie burnt
with a significant decrease of blood glucose and blood pres-
sure levels (p<0.01), and increased significantly (p<0.05) sleep
duration in active physically workout, include walking in MDS
patients compared to less physically workout MDS patients,
identified by professional physiotherapists. There is significant-
ly normalize in memory loss and wandering events after one
month with changing lifestyle routine among MDS patients.

Conclusion : With this study we show that , by using, wearable
device ensured online assistive feedback for MDS patients, it is pos-
sible with their health awareness, exercising and motivate further
studies.

Keywords : Myelodysplastic syndrome patients, Wearable technol-
ogy, Quality of life, Management
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SAMSUNG EPYSOQLI
BIOEPIS leculizumahb)

DATICANT CDICANDL WV

In a cross-over phase J clinical trial, -
EPYSQLI demonstrated equivalent | __--_ '

efficacy and safety
to reference drug.
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ARAST

direct & Rapld Antimicrobial
Susceptibility Testing

January 1, 2024

Health insurance
reimbursement coverage

- - expanded

¥ Reimbursement shall be applicable for
hospitalizedpatients with positive blood culture:

- 1. patientin an intensive care unit

- 2. patient with a high-risk of sepsis*

*High-risk group for sepsis
1) Age under 1 year old and 75 years old or over
2} Patients with certain chronic condiions, such as diabetes or chronic
kidney disease
3] Patients with weakened immune systems due lo the use of
immunosuppressive drugs (such as chemotherapy dnugs or coricostemids)
or specific dieeases (such as cancer, AIDS, immune disorders, elc.)

Copyright (212024 QuantaMatrix Inc.

2 QUANTAMATRIX
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Helping you
care for
sepsis
patients



e VENCLEXTA

venetociax tablets

Indication’

In combination with azacitidine or decitabine for the treatment of newly diagnosed acute
myeloid leukemia (AML) in adults 75 years or older, or who have comorbidities that preclude
use of intensive induction chemotherapy.

Viale=A trial®:

A phade 1, multicenter, randomizind, double-blind, placebo-controlled tral was conducied 1o evaluate the officacy and safety ol
azaciticine phus venetoclax, a5 compared with azacitiding phus placebo {the control regimen) in ofder patients with AML

VEN#+AZA significartly increased mOS
by 5. v AAC D beesnind 1t ACrooss SUb ETOURS

34 0%

Risk Reduction of mortality
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AmBisome

Lipesomal amphotericin B 50mg

Timeto use @NOLIEDT -0

Hi e ]

LIRS

W A3 W) BT

HUlEFA FusTH YT U
[l 2] - U TR Ehe-00 R

H EFIN SEERRAR SO pHAE, 4

A S G eI i PP Al ) e
Dy [ 2= AP 240 |_||'.k‘- L r-":-.-.,'l,| =4
,L| |r."l1 jgE Flte ]

BLIOFE - 0 L R EEIFEVER OF
ROIEES T2 e [RASRE] S0~ 60R &
5 18 1 OGN, ER L

_"_{ H__I 1! &

. FIEeA "':"Q"'JE?” LR R R "-:t"""l Jruék“1mq¥9‘lj'*-S.."':':'.‘HTl:‘:-Hﬂ‘!'HN‘iJL-

B OOOIERL da -T1J'= ‘.ﬁ f-?:ll "r—#‘-{“- 'i'-'?"--i T'Et'!-‘ A0 O LIEI - 210, ME T el F§ 1EH (bl Ci 00 RS - ' BEELD) 2 e

SLARE A LIEHE DA (0% Of WL i

oL ¥R QR SE, EEAm W i

=94 RE(PEE YT

R S B A T 1
|y|;"d|.'\-1-_l-" e u*-H‘I =R ]

HE A3 S

{ B O FRRIATE B ) Sl AT R
o IR E RoEE R o [oaE] B
FHT ]I DU, A KF SR

Y Al RS
EALpa

L W E
Tt - FHEER A ey e WHENHAR E
¥, R 0NN OF RO) BY E . B8 TE i
- OO79-B14-R00-91 F2AE | [PHEER) 202 08 TR (AMB

Ohad s B
]

T, MEREE S BN

LTSS 7] R EISA) B4
‘-.'erS.‘ 01 KR

TAREE B WO LA HEEACE S BIILARRNE SR R T A G AR O R oF Wali] 32 FEE LR SRHIIWWWGLEAD CO KR S MRSy SRR KRR AL ENEDALG
KA RDISHY & Dlg ]

HelW= AojEA eot |
[\(JG|LEAD HERIEM 87 BTA 5l 26 (SRR 42 155 @ﬁg@g HERTA BN LT T R e

R 02-6030-3300 ES | O2-B28-0na



rE~pDercchAbD A
_ b % o e e W N B 1

AVUCORAIDIL) = Broaf soociram wilh sctiviny acrees TSR < noc e o0 d EIEURITEE

i i : CRESEMBA

e as lhe standard of care’ fnld

FROVEREFFICRCY

SAFETY PROFILE I¥EPOOPTIONS

. CF SOWA g mony et be voenrar sis _":_'::Iw““‘":ﬁh_'];ﬂ_'f;:f“ o ippea i s b
S - w2 i idkbenrtd 1 owtriary et v

G A Fad desans ©

Pty wih e segdremor?

. i
1- - '::.‘
= L]
- . . o '.-.
'@t Strﬁng“ g | ' _
' ievad 73.8% CRICR rate, (PY<0.0001 vs S_C':i”_ ; .
Fesponders with BESPONSA' achieved CR/GRI withis
and 7% of responders achisved CRICR within 2 cycles,™ < B
- -
i a1 -t et s i __'_:,':‘.'.:'_._:‘:.,1:._.-,,,_,.;.....::2 a =Y - b B 55 P g 8

Pl u.-._-l....q.




Q ELOCTATE' q ALPROLIX

)
L —— Vot Pt (04 F sk Pruses

Fit Your

8

T MRt el wial

-u#u:ﬂmum s 4
. B CUE R O R 1 S AR RS
1 71144 28 1 100 g o 3|
£ L 5 Lk ) S B N i MCHABRN ) IR
L o oy o) AR S 1 - §
7 A R ST 4 B

VAT O BT ERRLRR

g 0 n 0 fi | (FAl-T-ORIEIA TR0} MREEA MET DEGEITILE



—

THE BiTE® IMMUNO-ONCOLOGY PLATFORM
e

How BIiTE® (Bispecific T Cell Engager) technology targets cancer

= BITE nolegy is designed to overcome cancer cells’ evasion of the immune system by engaging patients’ owrn

5

T celis to directly target cancer cell

+ (Cancer cells can be recognized and eliminated through T cell-mediated immune surveillance. Over time, cancer cells
are able to develop mechanisms to evade immune system daetection, including the downregulation or loss of major
histocompatibility complex class | (MHCI)

+ BITE" molecules are engineered with a CD3-targeting domain that binds to the T cell, while the second domain can be
designed to target any tumor-associated antigen

+ BITE® molecules mediate the engagemeant of a T cell 1o a cancer cell regardiess of the presence of MHCI, leading
to the formation of an immune synapse, Perforin and granzymes are then released, initiating apoptosis of the cancer
ca|lls

+ Following apoptosis, activated T cells can target surrcunding cancer celis, resulting in serial lysis. Sustained activation
leads to local proliferation and expansion of polyclonal memory T cells™
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In CMV prophylaxis

A PATH OF
PROTECTION
FROM THE START

Start PREVYMIS™ as early as day zero for
prophylaxis of cytomegalovirus (CMV)
infection and disease in adult
CMV-seropositive recipients [R+] of an
allogeneic hematopoietic stem

cell transplant (HSCT)."™

Indication —
* FREVYMIS™ is an antiviral drug indicated for prophylaxis of cytomegalovirus (CMV) infection ?nd digease in adult

CMV-saropositive recipients [F+] of an allogensic hematapoistic stem cell transplant (HSCT),!
TIHGEN uasiing] Conside btarmoys a8 pranary propsyissie b CMV 4 abogenaie HET recpsonts

CMY : spteragalovae; HECT, hamatapossie siam cel iranaplanansn: fs, recipeert posive

Aelwmrces 1. PFAEVYMES™ Tab, Prescribing nfioemabon. MSD Ko i date 2] Hovessber 2021 2 PREVYVES™ N, Prescebing informetion, 1450 Kowa.
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In CML/Ph{+)ALL with T315] mutation disease or
resistance or intolerance to 2™ TKis'

A potent pan jri‘ i 'or of BCR-ABI::-l”
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¢aDcetris (O NINLARO

pximal

Think pu
Think Y

ADCETRIS® for Lymphoma,”
NINLARO' for Multiple Myeloma®
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A New Paradigm of Immunoglobulin Injection

I.V.-Globulin SN inj. 10%

Convenience

High
concentration
immunoglobulin

High Concentration ::";‘"EE““ =
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Fieferance 1, OGN Clratal Praciios Guidsdnes, in Onomiogy, Muliple Myeloma, Version 2, 2024 -
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QU Neulasta

(pegfilgrastim)

Prophylaxis through
every cycle

Neulasta® used first and ever;
helps reduce the incidence of

febrile neutropenia

:—*.-_-T.L
- 11F Asia Tower,430,nonhyeon-ro, Gangnam-gu, Seo ‘x -
= TEL:DZ2-34T1-4321 FAX:02-3471-4322  Hitp://www K¥SWEEKinin-korea.com
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the Standard of care for patients with -p__N H
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The First STAMP inhibitor’,
O SCEMBLIX"

SCEMBLIX' demonstrated superior response rate and
favorable tolerability by Specifically Targeting the ABL1
Myristoyl Pocket ISTAMP] in BCR-ABL1"

For Adult with Ph

« SUPERIOR EFFICAC‘E’
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COLUMVI®* Now approved in

- o 1
3L+ diffuse large B-cell lymphoma 0

[anti-CD20]

[anti-CD3]

fcoLumvr

glofitamab

Durable complete remissions achieved
with a unique T-cell engaging bispecific
antibody?3

Unigue bivalent
CD20-binding
structura'?

This is an lllustration of
the glofitamab molécule,

Indication

COLUMYI as monotherapy is indicated for the treatment of adult patients with relapsed or refractory
large B-call lymphoma (DLBCL), after two or more lines of systemic therapy.

Dosing
CYCLE1 CYCLES 2-12
(21 DAYS) {21 DAYS EACH)
pay1 M oavs fl oavis M oavi |
Pretreatment COLUMVI i COLUMVYI COLUMVI
1 dose '

1000 mg Repeat on Day 1

ohinutuzumatb of each cycle until
the end of Cycle 12

TREATMENT
COMPLETION®

COLUMVYI duration of infusion
Cycles 1-2; Administer over 4 hourst | Cycles 3-12: Administer over 2 hours'

*Treatmont with COLUMYI 5 recommendod far a maximum of 12 cycles or until disease prograssion or unmanageabile tosdoity

Each cycho iz 21 days

*For patients who cxperienos CRS with thelr previous dose of COLUMYL, the time of infusion may be extended up to 8 hours

1AL the discrotion of the treating physician, If the patient experienced CRS with a provious dose, the duration of infusion should be maintained
at 4 hours,

-Administer COLUMYI to well-hydrated patients. Counsel all patients an the risks, signs, and symptoms of Cytokine release syndrome(CRS5) and
advise to seek medical altention immediately should they experience signs and symploms of Cytokine ralease syndrome{CRS)

References: 1. Columwi_Korean Pl 2023-12-07-10 2. Dickinson MU, Carlo-Stella C, Morschhauser F, et al, Glolitamab for relapsed or relractory
diffuse large B-cell lymphomali Engl J Mad. 2022,387(243:2220-2231. dor101056/NEJMoaz206313. 3, Faichi L, Presented at the American
Society of Clinical Oncslogy Annual Congrass 2023, Chicago. IL. Juhe 3-6. 2023

=Far maore detaled praduct inguiries and to report adverse ovents, please contact Roche Korea (0F) 3451-3600.

=Tha most up-to-date product information can b found on the Roche Korea websito (enenwrachs. ookrh Product Information

Roche Korea Company Ltd. T7th Floor GT Tower (East) 411 Seacho-Daero Seocho-Gu Seoul South Korea (086153 /  Columvi {(Glofitmab)

Tel +82 2 3451 T600 / httpsyfwwwi.roche.cokr MKR-O0002464
KR-00 5d



MINJUVI®

The second-line treatment secures long-lasting
remission for adult patients with relapsed or refractory
diffuse large B-cell lymphoma (DLBCL) who are

not eligible for autologous stem cell transplant (ASCT).*

MINJUVI™ (tafositomab): the first anti-CD19 mAb opproved in
combination with lenalidemide in DLBC

Pmﬂd r fiot g ﬁ:rhl'mlm
from second-line and beyond.” = :

5-year follow-up analysis® Ve
* Best ORR: 57.5% (n=46, 95% CI 45.9-68.5), CR: 41.3%, PR: 16.3% SN )
- Median DaR: Not Reached (Medion Follow-up: 4.0 months, 95% CI 29.9-57.0} (secondary outcome):

Patients with one pLoT had higher ORR compared with
patients with 22 pLoT.”

Begt ORR

2L (n=40) 675%

Tprior Line of

1|

Theragy {95% CI503-814)
O,
22.5% (-9
By
acheve
3L+ (n=40) Bewt ORR _ ks
22 prior Line'of 4?. 5%
Tharagy 5% QIR EEI T
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Median Overall Composite complete Percentage of patients
Survival’ remission (CRe) rate’ underwent transplantation’
9 T i @ 5.8 vonine 54 3% 21.8% 25 5% G 15.3%
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66 Reimbursment criteria
is expanded for all

FLT3+ R/R AML patient
from March 1st.
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INREBIC

(fedratinib) capsules
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It’s time to consider
INREBIC!

2nd line treatment option for Myelofibrosis in 10 years!

INREBIC capsule (fediatin

INREEICs full package insert can be
X o T T 2 AR T 3 Mathonal Comprerarishve ancer Hetvod . Wiopeodtoatra accessed through a QR code.

l,!"' Bristol Myers Squibb™ ems kerea, secul, Gangnan-gu, Tehetan-ro 504, Haessg 1 Bleg. 12F TEL: 02-3404-1300 FAX: 02-3404-1330 bivs. com ke






ICKSH
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2025 KOREAN SOCIETY OF HEMATOLOGY
INTERNATIONAL CONFERENCE
& KSH 66" ANNUAL MEETING

MARCH 27 - 29, 2025
GRAND WALKERHILL HOTEL,
SEOUL, KOREA
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See you at

ICKSH 2025 again!
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The Korean Society of Hematology
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