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We all know that trials with a positive outcome are more 
likely to be reported than trials with an inconclusive 
or negative outcome.1 For studies that are prematurely 
discontinued, either for safety reasons, or for lack of 
efficacy of the medicinal product involved, publication of 
the outcome of the study is even less likely. However, for 
assessing the efficacy and safety of a drug it is imperative 
to consider the outcomes of all clinical trials. Inefficient 
or unsafe therapies may be retried by other investigators, 
unaware of the outcome of previous trials. Furthermore, 
individuals who participate in clinical trials typically 
provide consent in the belief that they are contributing to 
medical knowledge. But if the knowledge is never reported, 
the trust between patients and investigators is damaged. 
A comprehensive register of initiated trials has been 
proposed to reduce publication bias.2 Registers will allow 
identification of unpublished studies and the possibility 
to find out more about these trials, which is especially 
crucial for systematic reviews of randomised trials. A 
trial register has also been initiated in the Netherlands.3 
The importance of reporting negative findings is nicely 
exemplified by the paper from Van den Akker et al. in this 
issue of the Journal.4 Their experience with a sirolimus-
based immunosuppressive treatment regimen may serve 
as a red flag for other professionals in the field of solid 
organ transplantation. What did they do, what were their 
findings, and how did they decide to explore this treatment 
in their patients?
For the prevention of acute rejection after kidney 
transplantation the calcineurin inhibitors cyclosporin 
and tacrolimus have been, and still are, the cornerstone of 
immunosuppressive therapy. However, long-term use of 
calcineurin inhibitors is thought to be associated with an 
increased risk of cardiovascular disease and chronic renal 
allograft dysfunction.5 Sirolimus blocks T-lymphocyte 
activation by a mechanism distinct from calcineurin 
inhibitors. Therefore, it may be expected that sirolimus 

would display a safety profile without the nephrotoxicity 
that is associated with the use of calcineurin inhibitors. 
Two phase III randomised trials with sirolimus were 
conducted in human renal transplantation in 1996-
1997. In these studies 2 or 5 mg of sirolimus a day 
was compared with either placebo (Global Study)6 or 
azathioprine (United States Study)7 in combination with 
full exposures to cyclosporine and corticosteroids. In both 
studies the sirolimus-treated patients had significantly 
lower incidences of biopsy-confirmed acute rejection 
than the control arm, but creatinine clearance values 
were reduced in the sirolimus groups. These trials raised 
the concern that sirolimus had a direct adverse effect 
on renal function, or exacerbated the nephrotoxicity of 
cyclosporine. It now appears that both pharmacokinetic 
and pharmacodynamic mechanisms are implicated, and 
subsequent experience has shown that cyclosporine dose 
reduction or discontinuation mitigates these effects.8,9 
Other concerns with the use of sirolimus early after 
transplantation are prolongation of recovery from delayed 
graft function,10 lymphocele formation and impaired 
wound healing,6,7 and proteinuria following conversion 
from other immunosuppressive drugs to sirolimus.11 
As an alternative to combining sirolimus with reduced-dose 
calcineurin inhibitor, or elimination of cyclosporine within 
the first six months after transplantation, a third option is 
complete avoidance of calcineurin inhibitors. Following 
two earlier studies applying a calcineurin inhibitor-free 
protocol,12,13 Flechner et al. compared a sirolimus-based 
protocol with cyclosporin-based immunosuppression, in 
combination with basiliximab, mycophenolate mofetil 
and steroids.14 This small study (n = 61) has received a 
lot of attention, as the investigators not only succeeded 
in achieving a very low incidence of rejection in the 
sirolimus-treated patients (6.4%), creatinine clearance 
at two years was also significantly better.15 With the 
expectation that calcineurin avoidance would indeed lead 
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to better renal function and longer graft survival, many 
centres implemented calcineurin inhibitor-free protocols 
either as part of investigator-initiated studies, or for daily 
patient care. 
The experience from Van den Akker et al., described in 
this issue of the Journal, challenges this hope.4 In their 
prematurely stopped study they found a very high rejection 
incidence (70%) in the first ten patients treated with a 
calcineurin inhibitor-free protocol. Subsequently Van den 
Akker et al. decided to change the protocol to better reflect 
the Flechner regimen, and increased the overall amount 
of immunosuppression. With this approach rejections no 
longer occurred, but toxicity was unacceptable. Obviously, 
the reader of this paper is discouraged from trying to 
initiate calcineurin inhibitor-free kidney transplantation 
protocols. The so far unpublished results of the Symphony 
study, which included 1645 (!) patients, also shed some new 
light on the optimistic Flechner data. In the Symphony 
study conventional immunosuppression (cyclosporine, 
mycophenolate mofetil and steroids), was compared with 
three low-toxicity regimens, one of which consisted of 
treatment with basiliximab, sirolimus, mycophenolate 
mofetil and steroids.16 In this calcineurin inhibitor-free 
arm (n = 399) the incidence of biopsy-proven acute 
rejection was 37.2%, three times higher than that in 
the low-dose tacrolimus arm (12.3%). These results will 
convince most physicians not to embark on calcineurin 
inhibitor-free protocols. 
This does not mean there is no future for sirolimus. 
There is still a need to reduce the burden of calcineurin 
inhibitor-related nephrotoxicity. And sirolimus still carries 
the promise of a reduced risk for developing cancer.17 
Other strategies need to be explored. Possibly, a delayed 
introduction of sirolimus in the second or third quarter 
after transplantation is the way to go. This would maintain 
the early benefits of calcineurin inhibitor therapy in 
preventing acute rejection episodes, and at the same 
time allow for improving, or stabilising, renal function 
thereafter. 
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