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 Triene macrolide antibiotic from S. 

hygroscopicus in a soil sample from 

Easter Island (Rapa Nui) in 1975

 – Originally developed as antifungal 
agent

 – Sirolimus (Rapamune.) approved 

by FDA in 1999 as

 immunosuppressant used to prevent 

rejection in organ transplant
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 The incidence of post-transplant malignancies is increased 2- to 4-fold compared to 

the general population and tumors often show a more aggressive phenotype under 

immunosuppression.

 Certain skin tumors are amongst those with the steepest increase

under immunosuppression.

 tumor incidence seems particularly high for infectionrelated

tumors, i.e. lymphomas, cancers of anus, vulva, Kaposi

 infection- unrelated tumors is also increased but to a lesser extent while some other 
tumors, i.e. breast, prostate etc. do not show an increased incidence



 it has been known for a long time that 

immunosuppressive therapy itself poses a risk for 

the development of certain tumors .Ensuing 

experimental work could confirm this finding 

especially for Azathioprine and CNIs . 

 CsA is classified as carcinogenic by the 

InternationalAgency for Research on Cancer.













The relative risk of the occurrence of 

malignancies

all studies on long term tumor 

incidence (n = 13, SIR = 9, 

ERL = 4), 

the risk of posttransplant 

malignancy was 

significantly reduced 

under mTOR-I treatment



The relative risk of the occurrence 

of malignancies excluding NMSC's

When NMSCs were excluded 

8 RCTs could still be included 

in the statistical analysis.

Here, the relative risk was 

also significantly reduced 

under mTOR-Is (RR 0.43, CI 

0.24±0.77,

p = 0.0046



Malignancies on mTOR-I+CNI vs. 

CNI treatment post transplantation



Malignancies on mTOR-I+CNI vs. 

CNI treatment post transplantation

Taken together all studies on Long term tumor incidence (n = 13, SIR = 9, ERL = 4),

The risk of post transplant malignancy was significantly reduced under 

mTOR-I treatment
(RR 0.67, CNI 0.51±0.86, p = 0.002).

When NMSCs were excluded 8 RCTs could still be included in the statistical 

analysis.



Graft survival (censored for death)‹mTOR-I vs. 

CNI (monotherapy or combined with CNI)

graft survival censored for death on 

mTOR-I vs. CNI

graft survival censored for death 

on mTOR-I+CNI vs. CNI



Graft survival (censored for death)‹mTOR-I vs. 

CNI (monotherapy or combined with CNI)

graft survival censored for death on 

mTOR-I vs. CNI

graft survival censored for death 

on mTOR-I+CNI vs. CNI

Taken together all studies with an mTOR-I-treatment arm 

(monotherapy or in combination

with a CNI) compared to a CNI-based treatment (n = 11, SIR 

= 7, ERL = 4), 

The overall graft survival was statistically superior under CNIs



Patient survival post transplantation 

mTOR-I vs. CNI mTOR-I + CNI vs. CNI
mTOR-I vs. CNI 

(monotherapy or combined with CNI)



Patient survival post transplantation 

mTOR-I vs. CNI mTOR-I + CNI vs. CNI
mTOR-I vs. CNI 

(monotherapy or combined with CNI)

When all studies with an mTOR-I-treatment arm either in monotherapy or in 

combination

with a CNI were taken together and compared to a CNI-based treatment (n 

= 13, SIR = 9,ERL = 4),

There is no difference in patient survival (mTOR-I vs. CNI 

therapy).



In conclusion
 The mTOR signaling pathway is closely related to 

tumors, and it is closely related to its cell growth, 

metabolism, apoptosis and autophagy

Increasing investigations of mTOR signaling in cancer 

cells has provided the platforms towards novel 

therapeutic strategies that will safely and effectively 

eradicate cancers.



In conclusion

 Early initiation or conversion to mTORI-I within 3 months of kidney 

transplantation may reduce the future risk of cancer, when 

compared with patients remaining on CNI-based regimens.

 The primary effect is against NMSCs but there also exists a significant 

effect against other tumors. 

 The predominant part of the anti-tumor effect remains present even 

when administered in combination with a CNI. 

 There is no increased mortality nor graft loss under currently used 

mTOR-I based regimen


