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Incidence of Cancer after kidney transplants  

Al-Adra D, et al. Clin J Am Soc Nephrol. 2022 Mar;17(3):434-443. 

The standardized incidence ratios of different cancer 
types in recipients of kidney transplants  

 Cumulative incidence of solid organ CA ~ 
10% and 15% at around 15 years after KT 

 

 Caucasian: Skin CA incidence > 60% 

 

 Higher risk magnitude depends on CA type 

 

 Risk increases in viral/immune driven 
cancers 



Srisuwarn P, et al. Transpl Int. 2024 Feb 26;37:11614. 



Distribution and clinical characteristics of malignancies following KT by sex 

Srisuwarn P, et al. Transpl Int. 2024 Feb 26;37:11614. 

Solid 

Hematologic 

Skin 



1156 KTR with a post-transplant follow-up 
duration of 5.1 (2.7–9.4) years Laowalert S, et al. Sci Rep. 2024 Aug 30;14(1):20154.  



Post-kidney transplant cancer in the cohort 

*All urothelial cancers occurred in the native urinary tract. **One 
case of kidney cancer was localized in the kidney allograft only, 
while another case of kidney allograft cancer occurred as a second 
primary cancer following native kidney cancer. 

Laowalert S, et al. Sci Rep. 2024 Aug 30;14(1):20154.  
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Laowalert S, et al. Sci Rep. 2024 Aug 30;14(1):20154.  

Incidence rate, age- and sex-adjusted incidence rate (per 1000 person-year), and 
SIR of post-kidney transplant cancer 

SIR standardized incidence ratio 



Laowalert S, et al. Sci Rep. 2024 Aug 30;14(1):20154.  

Cumulative incidences of post-KT cancers and the median time from KT to cancer diagnosis 
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Katabathina VS, et al. Radiographics. 2016 Sep-Oct;36(5):1390-407.  

Etiology and pathogenesis of malignancies after solid organ transplantation 



Classification of Cancers Post-Kidney transplant  

Massicotte-Azarniouch D, et al. Semin Nephrol. 2024 Jan;44(1):151494.  



Risk Factors for Post-Kidney transplant Cancer 

Massicotte-Azarniouch D, et al. Semin Nephrol. 2024 Jan;44(1):151494.  



Outlines: Cancer and mTORi in KT 

1. Epidemiology of post-KT cancer? 

2. Risk factors and pathogenesis of post-KT cancer? 

3. Post-KT cancer and outcomes? 

4. How to detection and management post-KT cancer? 

5. mTORi in post-KT malignancy? 

 

Case sharing 



สาเหตขุองการเสยีชวีติของผูร้บัไตตามชว่งปีทีไ่ดร้บัการปลกูถา่ยไต 

รายงานขอ้มลูการปลกูถา่ยอวยัวะประจําปี พ.ศ. 2565 

2.8 - 8.4% 



Cumulative incidence function of cancer death compared with 
infection and cardiovascular death 

Laowalert S, et al. Sci Rep. 2024 Aug 30;14(1):20154.  



The standardized mortality ratios of different cancer 
types in recipients of kidney transplants 

Al-Adra D, et al. Clin J Am Soc Nephrol. 2022 Mar;17(3):434-443. 



Mortality rate of post-kidney transplant cancer (per 100 person-year) among 
recipients diagnosed with cancer 

Laowalert S, et al. Sci Rep. 2024 Aug 30;14(1):20154.  



Survivor function of kidney transplant recipients with and without 
post-transplantation cancer 

Laowalert S, et al. Sci Rep. 2024 Aug 30;14(1):20154.  
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Recommendations identified in clinical practice guidelines by cancer site and transplant organ 

Acuna SA, et al. HuA Systematic Review of Clinical Practice Guidelines. Am J Transplant. 2017 Jan;17(1):103-114.  

KDIGO: 

 Skin – Specialist annually 

 Cervical – Every 3 years 

 Breast- Mamogram annually 

 Prostate - General 

 HCC – AFP/US annually 

 CRC – Colonoscope every 10 years 

 

Others Recommendation: 
 Lung – AT-Kidney 
 Kidney – EBPG 
 Urothelial – AST-Kidney 
 Lymphoma - AST-Kidney 

 



Recommendations identified in clinical practice guidelines by cancer site and transplant organ 

Acuna SA, et al. HuA Systematic Review of Clinical Practice Guidelines. Am J Transplant. 2017 Jan;17(1):103-114.  



Recommendations for cancer screening in recipients of KT 

Al-Adra D, et al. Clin J Am Soc Nephrol. 2022 Mar;17(3):434-443. 



Patients with a de novo cancer after transplant 

1. Correct cause and specific management 

 

2. Reduction in immunosuppression 

 

3. Avoidance of immune checkpoint inhibitors  
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Calcineurin inhibitor and malignancies 

Salvadori M. Antineoplastic effects of mammalian target of rapamycine inhibitors. World J Transplant. 2012 Oct 24;2(5):74-83. 



mTOR plays a central role in cell growth, proliferation and survival5,6 

P13-K 

Akt-PKB 

S6K 

eIF4E 

eIF4G 

eIF4A 

MuK1 

mTORC2 

4EBPs 

mTORC1 

Control of gene expression 

 Cell growth 
 Proliferation 
 Cell survival 

Physiological processes mediated  
by mTOR activation 

Amino acid biosynthesis Tumor cell proliferation 

Glucose homeostasis Angiogenesis 

Adipogenesis Viral replication 

mTORi   

Pópulo, Helena, et al. Intl J of Molecular Sciences 2012;13(2):1886–1891.  
Buchkovich NJ, et al. Nat Rev Microbiol. 2008 Apr;6(4):266-75. 



  

Pharmacokinetic 
property 

Everolimus1,3 Sirolimus2,3 

Oral bioavailability 20% 14% 

Elimination t1/2 28 hours 62 hours 

Time to steady state 4 days 5–7 days 

Plasma protein binding 74% 92% 

Loading dose No Yes (6.0 mg) 

Dosing interval Twice daily Once daily 

Target trough levels 3–8 ng/mL 4–12 ng/mL 

Concomitant dosing with 
CsA 

Yes 
4 hr post-CsA 

dose 

Current mTOR inhibitors  



2309 study (n= 95) 
ANZDATA linkage 
Cancer after 
7 years follow-up 

Figure 4 | Unadjusted Kaplan-Meier curves of any incident cancers, 
including nonmelanoma skin cancers (NMSC) by study group 
(standard exposure cyclosporine with mycophenolate sodium and 
corticosteroids [MPA] vs. everolimus 1.5 mg and everolimus 3.0 mg; 
log-rank P value 0.003). 

Lim WH, et al. Kidney Int. 2017 Apr;91(4):954-963. 



Imamura R, et al. J Clin Med. 2022 Jan 4;11(1):249.  

Everolimus Reduces Cancer Incidence and Improves Patient and Graft 
Survival Rates after Kidney Transplantation: A Multi-Center Study 

group 1: Antiproliferative agents, steroids  
group 2: CNIs, antiproliferative agents, steroids 
group 3: CNIs, MMF, steroids 
group 4: mTORi 

years 

Cumulative cancer incidence rates after kidney transplantation. (a) all 
cancers, (b) all cancers except non-melanoma skin cancer: Blue, group 1; 
green, group 2; dark red, group 3; vermilion, group 4. 



Wolf S, et al. PLoS One. 2018 Apr 16;13(4):e0194975. 

Include 14 RCT studies in KT recipients, 
mean F/U 40.6 months 



Malignancies on mTOR-I (monotherapy or combined with CNIs) 
versus CNI treatment post transplantation 

Wolf S, et al. PLoS One. 2018 Apr 16;13(4):e0194975. 



Graft survival censored for death post transplantation 

Wolf S, et al. PLoS One. 2018 Apr 16;13(4):e0194975. 



Overall patient survival post transplantation 

Wolf S, et al. PLoS One. 2018 Apr 16;13(4):e0194975. 



 Retrospectively analysed 726 renal allograft 
recipients converted to SRL from 10 German 
transplant centres. Patient and graft survival were 
analysed depending on malignancy status prior to 
conversion and tumour entity. 
 

 Conversion to SRL in patients with a history of 
cancer is safe regarding renal function and graft 
survival, while patient survival is largely dependent 
on tumour entity. 

 

Naik MG, et al. Clin Kidney J. 2020 Dec 14;14(9):2047-2058.  



Effect of mechanistic target of rapamycin inhibitors on postrenal 
transplantation malignancy: A nationwide cohort study 

Hou YC, et al. Cancer Med. 2018 Sep;7(9):4296-4307.  



Hou YC, et al. Cancer Med. 2018 Sep;7(9):4296-4307.  

Effect of mechanistic target of rapamycin inhibitors on postrenal 
transplantation malignancy: A nationwide cohort study 
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