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                        COMMENTARY    

 Sirolimus plus calcineurin inhibitors and methotrexate: is more 
necessarily better?       

    Basem M.     William       &       Marcos     de Lima      

 Stem Cell Transplantation Program, Department of Medicine, University Hospitals Seidman Cancer Center, 
Case Western Reserve University, Cleveland, OH, USA                             

 Graft-versus-host disease (GVHD) prophylaxis using cal-
cineurin inhibitors was introduced in allogeneic stem cell 
transplant (alloSCT) in the 1980s. Early work of Storb, Deeg 
and Ringden established the pivotal role of cyclosporine 
A, which was shown to be more eff ective as a single agent 
than methotrexate [1]. It was also shown that combination 
of cyclosporine A with methotrexate is synergistic, and 
hence established the combination as the standard of care 
for GVHD prevention [2]. However, acute and chronic GVHD 
rates remain stubbornly substantial, and GVHD is one of the 
major causes of treatment failure in alloSCT. Multiple strate-
gies have been tested in randomized and non-randomized 
trials, including T-cell depletion, cytokine blockade and 
reducing triggers of infl ammation, to name a few. Most 
approaches failed to demonstrate a clear survival benefi t, 
albeit lower rates of GVHD. Although many of these stud-
ies were not suffi  ciently powered to detect small changes in 
overall survival, they often refl ected the fact that decreasing 
GVHD rates were  “ compensated ”  by higher rates of malig-
nancy relapse or opportunistic infections. 

 Th e classic conundrum of alloSCT is that GVH and graft-
versus-leukemia/lymphoma (GVL) eff ects are often insepa-
rable. Th is classic dogma has been challenged by recent 
work delineating the role of regulatory T-cells (Tregs) as 
modulators of GVHD. Sirolimus (rapamycin) is a naturally 
occurring macrolide with antiviral, antifungal, antineoplas-
tic and immunosuppressive properties. Sirolimus binds 
to FKBP-12 to form an immunosuppressive complex that 
inhibits the mammalian target of rapamycin (mTOR), result-
ing in decreased T-cell proliferation and activation. Siroli-
mus has been shown to induce preferential Tregs expansion 
 in vitro  and  in vivo  [3], and it has been used in solid organ 
transplant, in the treatment of acute and chronic GVHD, 
and also in combination with other agents as a  “ calcineurin-
free ”  GVHD prevention regimen after alloSCT. Interest-
ingly, mTOR inhibitors have clinical activity in patients with 
relapsed and refractory lymphoma with both indolent and 

aggressive histologies [4]. Th erefore, sirolimus off ers two 
theoretical advantages as a GVHD prevention agent after 
alloSCT for lymphomas: (1) it would induce selective Tregs 
expansion and hence attenuation of GVHD, and (2) it would 
control lymphoma as a  “ maintenance ”  agent and potentially 
would decrease the incidence of post-transplant relapse. 
Th e drug is not devoid of side eff ects, including thrombotic 
microangiopathy, which seems to complicate myeloabla-
tive transplants more often than that in does IN transplants 
using reduced-intensity preparative regimens [5]. A retro-
spective analysis by Armand  et   al . showed that sirolimus 
decreased the incidence of lymphoma progression after 
alloSCT [6]. Conversely, the randomized comparison of tac-
rolimus and sirolimus versus tacrolimus and methotrexate 
for GVHD prophylaxis (limited to human leukocyte antigen 
[HLA]-matched, related donor alloSCT) performed by the 
Blood and Marrow Transplant Clinical Trials Network failed 
to show a survival or GVHD advantage for the tacrolimus/
sirolimus combination. 

 Ceberio ’ s study in this issue of  Leukemia and Lymphoma  
[7] would suggest that sirolimus has delivered partially on its 
promise. Th e authors showed a low incidence of acute and 
chronic GVHD which translated into favorable progression-
free and overall survival, but disease progression remained 
the leading cause of treatment failure. Relapse rates were 
actually similar to those reported by others [8]. Interestingly, 
cytomegalovirus (CMV) reactivation rates were low, suggest-
ing a direct antiviral eff ect of sirolimus. 

 Taken in aggregate, patient heterogeneity complicates the 
interpretation of the available studies. Examples include the 
use of diff erent conditioning regimens, dissimilar histologic 
types of lymphomas, disease status at transplant, chemosen-
sitivity, inconsistent use of positron emission tomography 
(PET) to document disease status before transplant, use of 
T-cell depleting agents and use of peritransplant rituximab, 
which all conspire to limit our ability to draw proper conclu-
sions in the setting of non-Hodgkin lymphoma. 
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 Th erefore, it is possible that certain patient subsets would 
benefi t from the addition, or substitution, of sirolimus in a 
GVHD prophylaxis regimen. However, that subset remains to 
be defi ned.   

  Potential confl ict of interest:  Disclosure forms provided 
by the authors are available with the full text of this article at 
www.informahealthcare.com/lal.   
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