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SUMMARY

The follow-up analysis of the SMART trial[1] assessed 
the role of sirolimus (mTOR inhibitor) as an alternative 
option to cyclosporin A (calcineurin inhibitor) 
in the renal transplant patients' maintenance 
regimen in a randomized controlled multicenter 
trial. Induction was given with anti-thymocyte 
globulin and methylprednisolone. Cyclosporin A, 
along with mycophenolate mofetil, was started in 
all within 24 hours of transplant. Those randomized 
to sirolimus arm were switched two to three weeks 
after transplant. The original trial indicated that 
early conversion to sirolimus might improve renal 
function; however, is limited by significantly higher 
adverse effects. The role of donor‑specific antibody 
(DSA) was not studied.

140 patients initially randomized in the SMART trial 
were corresponded with via mail or telephone. The 
final analysis included 71 patients with functional graft 
who provided a blood sample for assessing the presence 
of DSA and renal function. Information obtained 
retrospectively from records, primary physicians, 
and patients themselves was used to analyze the 
graft and patient survival. The primary objective 
was to assess the development of de novo DSA in 
blood samples collected on an average of 8.7 years 
after transplantation. No difference was noted in the 
development of de novo DSA. Secondary objectives 
were to assess the patient and graft survival, renal 
function, therapy discontinuation, malignancy 
incidence, and adverse events. Transplant function 
assessed by the estimated glomerular filtration rate 
(calculated by the Nankivell formula) remained 
significantly improved in the sirolimus arm 
(sirolimus, 64.37±26.44 ml/min/1.73 m2 vs. cyclosporin 
A, 53.19±19.83 ml/min/1.73 m2; p= 0.04). Although no 
survival benefit was noted at ten years, a trend towards 
reduced graft failure rate and lesser tumor incidence 
was noted in the sirolimus arm.

COMMENTS

A triple maintenance regimen with steroids, tacrolimus, and 
mycophenolate mofetil is the standard treatment in renal 
transplant patients.[2] Both sirolimus and cyclosporin-A 
suppress IL-2 expression, which keeps the immune response 
in check but act through different molecular targets. Early 
switch to a sirolimus regimen was associated with improved 
renal function. Data is unclear regarding the donor‑specific 
antibodies (DSA) occurrence and its effect on renal function 
and graft survival. DSA positivity has been associated with 
more T cell‑mediated rejection, inflammation, and fibrosis 
in liver transplantation patients.[3]

The use of mTOR inhibitor-based immunosuppression 
following renal transplant remains underutilized, currently 
below 5%. Ten-year graft loss of deceased donor renal 
transplant is 51.6%.[4] Following renal transplantation, DSA 
develops de novo in 13–27% of patients, mainly within the 
first year and many years after that.[5] mTOR inhibitors form 
a complex with intracellular protein FKBP-12, inhibiting 
mTOR activity and interrupting the downstream cell 
signaling. 

Although studies have proved mTOR inhibitors' role in 
combination with calcineurin inhibitors to reduce dosage 
and toxicity of the regimen, evidence regarding their role 
as an alternative to calcineurin inhibitors is scarce. No 
clear evidence is present in the literature on the difference 
of expression of DSA between sirolimus and cyclosporin 
A in transplant recipients. The results of this trial suggest 
that there may be no difference, suggesting that the use of 
sirolimus would not lead to an increased incidence of graft 
failure. Long-term data regarding immunosuppression in 
renal transplant is inadequate. Record-based data has the 
drawback of being inaccurate. This study boasts a robust 
ten-year follow-up analysis on DSA, transplant function, 
graft, and patient survival. Though six centers participated 
in the study, all samples were processed at a single lab to 
maintain uniformity.
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DSA was measured only once in the follow-up, and the 
timing was not standardized. Therapy discontinuation 
was significantly greater in the sirolimus arm, which may 
have affected the net result. There was attrition in the 
studied population due to a long follow up with 49% of the 
original population being excluded in the final analysis. 
Histopathology/imaging data was not used to corroborate 
the data on transplant function. The trial did not study 
tacrolimus, which has since supplanted cyclosporin A as the 
calcineurin inhibitor used in immunosuppression.

The authors reported no difference in the occurrence of 
DSA under sirolimus as compared to cyclosporin A. Graft 
function was significantly better under sirolimus in the 
long-term follow-up (eGFR). Thus, shifting to sirolimus can 
be an option after initial treatment if tolerable. Sirolimus 
is available in India as a 1mg oral tablet at the cost of about 
two hundred rupees, and depending on the dose, it may 
cost up to a thousand rupees a day, which is almost same 
as the cost of cyclosporin A. Whether this improved graft 
function with sirolimus transcribes to a better transplant 
survival remains to be seen. 
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