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The study by Zeiser et al. published in the New England 
Journal of Medicine represents a significant landmark 
as the first major randomized controlled trial for 
patients with steroid‑refractory‑acute graft‑versus‑host 
disease (SR‑aGVHD).[1] This randomized Phase 3 trial 
compared ruxolitinib with other available treatment options 
for SR‑aGVHD and found significantly better responses at 
28 days and 56 days post transplant. Even with a plethora 
of options available for second‑line treatment of aGVHD, 
the lack of efficacy data has precluded the recommendation 
of a preferred second‑line agent. Most studies have 
cited that overlapping response rates, cost, toxicity, and 
availability in the market are the major factors in choosing 
the treatment for SR‑aGVHD.[2] This study represents the 
first step in filling these lacunae and in improving our 
understanding of treating SR‑aGVHD.

However, this study raises two important questions, which 
have to be answered before we can truly endorse ruxolitinib 
as the de facto option for SR‑aGVHD.

First, the heterogeneity in the control arm may falsely 
amplify the benefit noted with ruxolitinib. The options 
included in this arm have variable response rates and 
time to onset of maximal action, making it difficult to 
standardize this group. In observational studies, many 
agents used in the control arm have response rates 
comparable to those seen with ruxolitinib in the present 
study. For instance, studies with interleukin‑2 inhibitors, 
such as basiliximab and daclizumab, have reported response 
rates above 60%.[3,4] Similar responses have been noted 
with methotrexate and etanercept.[5] This is much higher 
than the overall response rates (39%) noted in the control 
arm of this study. In addition, mycophenolate mofetil has 
not shown any benefit when added to steroids for treating 
aGVHD, that led to the early closure of the randomized 
BMT CTN0802 trial due to futility.[6]

Second, the use of ruxolitinib in this setting may be inundated 
with unavoidable pharmacokinetic variables. The presence 
of diarrhea in GVHD is associated with malabsorption 
of food and oral drugs.[7] As initial dose finding studies 
with ruxolitinib have included predominantly Caucasian 
populations, variability in absorption and metabolism 
may conceal its true efficacy and toxicity. [8] Ruxolitinib is 
metabolized by the CYP3A4 enzymes, and over 70% of 
its efficacy is attributable to active metabolites. CYP3A4 
enzyme activity has been noted to vary with ethnicity and 
may lead to varying drug effects in different populations.[9]

Many treatment modalities for SR‑aGVHD, including 
mesenchymal stem cells, extracorporeal photopheresis, 
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and anti‑thymocyte globulin, are beset with formidable 
toxicity and costs. For ruxolitinib to truly emerge as an 
evidence‑based first‑line option for SR‑aGVHD, we will 
need to look at subgroup analyses and comparison with 
individual second‑line modalities. In addition, indigenous 
pharmacokinetic studies will be vital to assess the 
absorption and metabolism of this drug in different ethnic 
populations.

The REACH2 trial is an important landmark. While 
discussing the same with patients and families, it may help 
us to highlight ruxolitinib as a new treatment option with 
comparable or superior efficacy and manageable toxicity. 
This in itself is a giant leap in this field.
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