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High-risk features of adult acute lymphoblastic leukemia (ALL) were suggested as various disease-

related and patients-specific factors. Conventionally, old age, hyperleukocytosis, central nervous 

system (CNS) involvement, T-ALL, Philadelphia chromosome (Ph)-positive ALL, and poor response 

to initial induction chemotherapy have been known as important adverse-risk features for survival 

outcomes. Among the Ph-negative population, MRC UKALL/ECOG suggested that patients could be 

categorized as low risk (no risk factors based on age or WBC count), intermediate risk (either age >35 

years or elevated WBC count), or high risk (both age >35 years and elevated WBC count). The 5-year 

overall survivor (OS) rates based on these risk categories were 55%, 34%, and 5%, respectively, 

suggesting that patients with Ph-negative ALL in the high-risk subgroup showed poorer survival 

outcomes compared to patients with Ph-positive ALL. Now we still have more high-risk features in the 

context of poor immunophenotypic or poor cytogenetic characteristics that can further divide ALL 

patients into specific disease subgroups. 

Ph-positive ALL is an already well-known poor prognostic subgroup even after introduction of 

tyrosine kinase inhibitors (TKI). Intensive chemotherapy combined with imatinib or dasatinib showed 

improved survival outcomes of Ph-positive ALL, but still large number of patients relapse even after 

allogeneic hematopoietic cell transplantation (allo-HCT). Interestingly, several Working Groups tried 

to introduce chemo-free induction regimens which consisted of TKI and steroid, suggesting there 

might be a possible responding group which may benefit from chemo-free regimen. Furthermore, 

recent data showed the beneficial role of ponatinib as a frontline therapy combined with attenuated 

chemotherapy or steroid alone that were significantly superior to the other TKI-based regimens 

although allo-HCT was not performed in MRD-negative subgroup.  

Other than Ph-positive ALL, we also identified that there are several poor cytogenetic abnormalities 

such as complex karyotype with 3 or more aberrations, monosomal karyotype, hypodiploidy, t(4;11) 

KMT2A translocation, 7 abnormalities, and t(8;14) translocation. Among them, Burkitt leukemia with 

t(8;14) translocation is now successfully treated with rituximab combined hyper-CVAD and 

HDMTX/ARA alternative regimens. Except for Burkitt leukemia, we still should be vigilant to induce 

remission and conduct post-remission therapy for other poor cytogenetic abnormalities.  

Next to these poor recurrent cytogenetic abnormalities, BCR-ABL1-like or Ph-like ALL was identified 

as a high-risk subtype of BCP-ALL which has a gene expression profile like Ph-positive ALL but 

lacks the BCR-ABL1 fusion protein. Subsequent studies have unveiled its characteristic genetic 

abnormalities including CRLF2 rearrangements, ABL-class rearrangements, JAK2 or EPOR 

rearrangements, mutations activating JAK-STAT signaling and RAS signaling, and uncommon kinase 

alterations. This subtype is known as having high MRD level after remission induction chemotherapy 

and associated with inferior survival outcomes. However, our recent analysis revealed that allo-HCT-

based post-remission therapy may have contributed to non-inferior outcomes of adult Ph-like ALL. 

IKZF1 alteration is also suggested as poor prognostic marker but there are not enough data in Korean 

population yet. 

Although T-ALL is known as high-risk subtype due to poor remission rate and poor survival outcome, 

some pediatric-inspired L-asparaginase containing regimens showed improved survival outcomes with 

or without allo-HCT as a post-remission treatment. However, early T-cell precursor (ETP)-ALL that 

has a specific immunophenotypic marker – absence of CD1a/CD8, weak expr

positive lymphoblasts), and presence of 1 or more stem cell or myeloid markers (CD34, HLA-DR, 

CD117, CD13, CD33, CD11b, or CD65) – showed worse survival outcomes even after the pediatric-

inspired regimens. For now, the worse survival outcome of ETP-ALL is partly overcame only with 

allo-HCT-based post-remission therapy. Recent trials showed possible application of novel agents 

such as nelarabine, daratumumab, and venetoclax concomitant with conventional regimens. 

Post-induction or pre-HCT MRD-positive status is a very high-risk of subsequent relapse after post-

remission therapy. At present, blinatumomab is approved due to its efficacy in patients with positive 



MRD in both Ph-positive and Ph-negative B-ALL and allo-HCT is recommended for long-term 

remission achievement. In Ph-positive ALL, preemptive TKI can be considered in this high-risk 

subgroup. For relapsed or refractory ALL, there are still many clinical trials using many novel drugs. 

At present, application sequence considering leukemia-related factors and regimen-related factors are 

still challenging between blinatumomab, inotuzumab ozogamicin, and CAR-T therapy.  

We are now in the era of precision medicine with a lot of genetic information and variable treatment 

strategies including many novel agents. ALL also should be precisely managed from diagnosis to 

treatment initiation followed by post-remission period, and many relapsed or refractory cases should 

be focused into translational research. We will review those topics in this session. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


