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1.Introduction and Objective 

 Burden of malignancy after kidney transplantation

 Malignancy is the leading  cause of death in kidney transplant 

recipients

 Responsible for 15-30 % of late post transplant mortality

 Increased cancer risk vs general population (2-4 times higher 

cancer risk)  

 Impact on graft survival and patient mortality

 Role of chronic immunosuppression 

 Impaired immune surveillance 

 Oncogenic viruses(EBV,HPV,HBV,HCV,HHV-8)

 Drug specific effects(CNIs, azathioprine ,mTOR inhibitors)

 Skin cancers , PTLD, and virus associated tumors predominate



2.Pathogenesis



2.Pathogenesis:

Carcinogenesis post kidney transplantation

Riellla LV.Mailgnancy after kidney transoplantation

Sprangers etal Clinical Kidney Journal ,2018,vol.11,no,3,315-329



Pathogenesis of virus-induced posttransplant malignancy.



Pathogenesis of posttransplant lymphoproliferative disease in kidney 

transplant recipients.



Latent EBV in transplant recipients causes PTLD through long-term persistence. EBV can persist 

in B cells in different latency states. Under immunosuppression, such as after organ 

transplantation, EBV can reactivate, leading to uncontrolled B-cell proliferation and the 

development of PTLD.



Oncogenic Viruses



3.Epidemiology



Epidemiology of post renal transplant malignancy

 1.Overall Risk 

2-4 fold increased overall cancer risk compared with the general population 

 2.Lifetime risk 

10-25 % of kidney transplant recipients develop at least one malignancy during long

term follow up

 3.Incidence rate 

2-3 % per year ,cumulative risk increased with time

Time after transplant Risk

1 year 2-3 % 

5 years 10-15 %

10 years 20-30 %

20 years Up to 40-50 %



Epidemiology of post renal transplant malignancy

 Time distribution after transplant 



Time period Common malignancy

Early                  (< 1 year) PTLD, donor- derived tumors

Intermediate     (1-5 yrs) PTLD, virus – related cancers

Late                   ( > 5 yrs) Solid organ tumors



Epidemiology of post renal transplant malignancy

 Geographic Variations 

 Middle east and Australia:

High UV exposure regions 

Extremely high skin cancer rates 

 Mediterranean and middle east:

High Kaposi Sarcoma

 Asia:

Higher virus –related malignancies (EBV,HBV,HPV)



Incidence of All-Cause and Site-Specific Cancer after

Transplantation

David Al-Adra,1 Talal Al-Qaoud etal:CJASN:17(3):434-443, March 2022.



Standardized Incidence Ratio (SIR)



4.Risk factors



Risks for malignancy and mortality are elevated in dialysis patients

Factors contributing to increased rates of 
malignancies after kidney transplantation



Malignancy risk in KT recipients exposed to IS pre Tx for the treatment of GN



5.Risk factors associated with post–kidney transplant malignancies 
B.Sprangers etal. 2017 an article from the Cancer-Kidney International Network



Competing risk analysis: Basiliximab and ATG in relation to time to cancer 

diagnosis post-Kidney transplantation  
Re Sartò GV, etal (2024) Post-Kidney Transplant Cancer: A Real-Worldretrospective Analysis From a Single Italian CRenter. 

Transpl Int 37:13220.



Immunosuppressive drugs and oncogenesis



5.Common malignancy after renal 

transplantation



Common malignancy after renal transplantation

 Skin cancers (most common overall 40-50% ) 

-Squamous cell carcinoma (SCC)

- Basal cell carcinoma(BCC)

 Post transplant lymphoproliferative disorder PTLD

 Kaposi Sarcoma

 Solid organ malignancies

- Renal cell carcinoma

- Colorectal cancer

-Lung cancer

- Anogenital cancers 



1.Skin cancer-Most common

 Accounts for 40-60 % of all post transplant cancers

 Non melanoma skin cancer

 Squamous cell carcinoma      most common 

 Basal cell carcinoma

 More aggressive Behavior 

 Higher recurrence and metastasis

Squamous cell carcinoma               Basal cell carcinoma



2.PTLD

Annual incidence of post-transplant diffuse lymphoproliferative disease in 10 

years.



Annual incidence of post-transplant diffuse lymphoproliferative disease in 

10 years.



Patient and graft survival after diagnosis of lymphoproliferative disease.





3.Kaposi Sarcoma

 Affecting up to 5% of 

transplant patients 

 Incidance:100 times in ethnic 

groups as compared to the 

general population



Post-transplant virus associated malignancy and their diagnosis



4.Renal cell carcinoma

 Discovered in 3.4%–3.9% of individuals who undergo screening for 
asymptomatic renal transplant candidates.

 Long-term dialysis use, obstructive, uropathy, toxic, or infectious etiologies for 
renal disease and acquired cystic kidney disease



Triangular cause and effect diagram, visualizing the bidirectional 

relationships between RCC, ESKD, and transplantation. 
Robinson, S.;etal RCC and the Role of Transplantation. Cancers 2024, 16, 3. https://doi.org/10.3390/

cancers16010003

https://doi.org/10.3390/


5.Cervical and anogenital cancers

1.Age-specific prevalence of cervical hrHPV infection in (KTRs)
2.Prevalence of cervical and anal hrHPV co-infection in (KTRs) 



Comparison of hrHPV prevalence in different age groups
Hillen et al. BMC Women's Health (2025) 25:290 https://doi.org/10.1186/s12905-025-03813-0



Cervical and anogenital cancers



6.Colorectal cancer

 Increased risk (≈2–3× general 
population)

 Risk increases with age and time post-
transplant

 Mechanism: immunosuppression, 
oncogenic viruses, drug effects

 Often presents at advanced stage

 Colonoscopy preferred; consider 
earlier screening

 Management: surgery ± chemotherapy 
+ IS modification



Main intracellular pathways within intestinal epithelial cells that may lead 

to de novo CRC in KT patients
British Journal of Cancer; https://doi.org/10.1038/s41416-025-02994-7

 1)chromosomal instability (e.g., 
APC)

 2) mutations in DNA mismatch 
repair (e.g., MLH1, MLH2)

 3) inappropriate activation of 
proto-oncogenes (e.g., Ras), and 
deregulation of the 
phosphatidylinositol-3-kinase 
(PI3K) pathway

 [4]. Inhibitors of mTOR and purine 
nucleotide synthesis may have 
anti-oncogenic properties.



Colorectal cancer



7.Lung cancer

 Transplant patients are likely to be diagnosed at advanced stages of lung cancer.

 Squamous cell carcinoma is more commonly diagnosed in transplant recipients.

 Overall survival after lung cancer diagnosis is worse in transplant patients.

 Incidence of lung cancer in transplant recipients in different countries



Epidemiology & Prognosis

 2- 4  fold higher risk of developing lung cancer compared to the general population.

 LC  is the primary cause of cancer-related mortality in solid organ transplant 

recipients.

 Patients diagnosed at Stage III or IV, the median survival is often less than 1 year.

 Most cases (50–80%) are diagnosed at advanced stages, typically 5 to 10 years after 
the transplant. 



Clinical Management in lung cancer  

 The "mTOR Switch": A pivotal strategy in management is converting 

patients from calcineurin inhibitors.

 Graft Protection: mTOR inhibitors are associated with stabilized 
kidney function and a slower decline in GFR, offering a dual benefit 

of cancer control and nephroprotection.

 Curative Surgery: Radical surgical resection remains the gold 

standard for early-stage (I-II) disease and is the only path to 

significantly improved long-term survival in KTRs. 



8.Oncogenic Viruses-Associated Post-transplant Malignancies



Viral infections post-transplant (associated with the potential to develop a 

malignancy): Screening, diagnosis, and treatment



Viral infections post-transplant (associated with the potential to develop a 

malignancy): Screening, diagnosis, and treatment



Viral infections post-transplant (associated with the potential to develop a 

malignancy): Screening, diagnosis, and treatment



6.Screening and Surveillance 



Current Cancer Screening Recommendations for Kidney Transplant 

Recipients Based on Guidelines and Expert Opinions



Recommendations for cancer screening in kidney transplant recipients



7.Waiting time prior to renal transplant



Risk of cancer recurrence and survival in the general population and 

kidney transplant recipients.



Risk of cancer recurrence and survival in the general population and 

kidney transplant recipients.



Risk of cancer recurrence and survival in the general population and 

kidney transplant recipients.



Risk of cancer recurrence and survival in the general population and 

kidney transplant recipients.



Risk of cancer recurrence and survival in the general population and 

kidney transplant recipients.



Consideration for transplantation in candidates with prior cancers and in 

complete remission 



8.Management



Strategies to prevent cancer in transplant recipients



Timeline of novel anti-cancer drug approval and cohort studies of kidney 

transplant recipients with cancer. 
Clinical Kidney Journal , 2023, vol. 16, no. 11, 1908–1916 



Therapeutic Strategies for Cancer After KTx: Oncological Treatment



Mechanisms of kidney injury in cancer therapy



Cancer therapy-specific strategies for preventing kidney injury





9.Outcomes and Prognosis



Outcome of de novo post-transplant malignancy on recipient survival.



Effect of de novo post-transplant malignancy on death-censored graft 

survival.



Prognosis

Key Factors Influencing PrognosisCancer Type Prognostic Outlook



Conclusions

 Malignancy is one of the most common causes of death in kidney transplant recipients. 

 In general, the cancer incidence in solid organ transplant recipients is increased 2- 4 fold compared 

with the general population.

 Moreover, cancer-related mortality rates are also higher in solid organ transplant recipients 

compared with the general population 

 Several risk factors for post-transplantation cancer development have been identified and 

immunosuppression is considered the most important risk factor, as it decreases the immunologic 

control of oncogenic viral infection and immunosurveillance. 




