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Aplastic anemia (AA) is a blood rare disorder characterized by pancytopenia and marrow 

hypocellularity. The commonest etiology is immune, and the underlying pathophysiology includes 

stem cell destruction by activated CD8+ T lymphocytes leading to increase in inflammatory cytokines 

and cell apoptosis. 

 

Current management strategies for treatment naïve severe AA (SAA) include immunosuppressive 

therapy (IST) or bone marrow transplant (BMT). Treatment algorithms depend on the patients age and 

donor availability, with transplant being increasingly favored in younger patients due to improved 

outcomes. Bone marrow transplant is the only curative therapy for SAA but carries risks of treatment 

related mortality, graft versus host disease (GVHD), and graft failure. Immunosuppressive therapy 

carries less upfront risk, but patients have a long-term risk of clonal evolution to myeloid malignancy 

and relapse. 

 

In children, matched unrelated donor transplant is increasingly being used for upfront SAA therapy 

due to superior event free survival and similar overall survival (OS) compared to IST. In contrast, OS 

for adults >40 years transplanted for SAA continues to be poorer, favoring IST as upfront therapy. 

Haploidentical BMT is increasingly being used in SAA and recent studies have shown favorable OS, 

and low rates of acute and chronic GVHD can be attained.  

 

Despite many attempts to improve hATG and cyclosporine combination therapy developed in the 

1980s, it was not until 2017 that the addition eltrombopag was shown to improve hematologic 

response rates. Now with ~5 year median follow up, relapse remains an issue with hATG/CSA/EPAG 

therapy, and ongoing research is required to mitigate this risk; sirolimus is currently being studied in 

an NIH clinical trial. Romiplostim has recently shown promise in relapsed and refractory AA patients, 

and recently published data using JAK inhibition in a murine AA model is also currently being 

developed into a clinical trial. 

 

Clonal evolution is one of the most feared complications after IST; it can be broken down into “high” 

risk (chromosome 7 abnormality, complex karyotype, or morphologic dysplasia) or “low” risk 

(isolated non-7 non-complex abnormal karyotype in the absence of dysplasia). Low-risk evolution 

confers a similar OS to non-evolvers, while high-risk evolution confers s poor OS which may only be 

mitigated by BMT. Age is the strongest predictor of high-risk clonal evolution; recently somatic 

mutations in myeloid cancer genes RUNX1, splicing factors, and ASXL1 have also been shown to 

predict for clonal evolution when detected at 6 months after IST. Eltrombopag may increase clonal 

evolution in the refractory setting but has not been shown to predict for high-risk evolution when used 

in combination with cyclosporine and hATG in the upfront setting, though long term follow up is still 

required. 
 


