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↑ risk of malignancy in 30 different primary sites.  

Analyzed the frequency of malignancy in over 175,000 solid organ 
transplant recipients during the period 1987 to 2008  
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Skin cancer in solid 
organ transplant 
recipients 
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Skin cancers 

• The most commonly reported skin cancers 
in this population include: 

• Squamous cell carcinoma (SCC) 

• Basal cell carcinoma (BCC) 

• Melanoma 

• Kaposi sarcoma 

Account for almost 40 % of malignancies in 

organ transplant recipients. 

Bowen's disease (cutaneous squamous cell carcinoma in 

situ) 



PREVENTION 

• Organ transplant recipients are 
approximately 65 to 250 times 
more likely to develop SCC.  

 

• Sun protection: sun-protective 
measures, including the use of 
daily sunscreen. 
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Pretransplantation Screening 

• A dermatologic consultation is recommended before 
transplantation for the screening and treatment of skin cancer 
and precursor lesions.  

 

• All suspicious lesions should be excised and sent for pathologic 
examination.  

 

• Actinic keratoses, porokeratoses, and viral warts should be 
treated. 
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Post-transplantation surveillance  

• Complete skin 
examinations at least 
once yearly  

 

• Skin self-examination on 
a monthly basis. 
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Kaposi sarcoma 

 

• Angiomatous lesions 
predominantly affecting the 
legs and causing 
lymphedema.  
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Multiple red-brown patches and plaques 
are present on the lower leg. 

Multiple violaceous papules and plaques 
are present on the distal upper extremity 

Multiple papules and nodules are 
present on the lower leg 
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Lymphoproliferative disorders 

The majority are of B-cell origin,  
most commonly non-Hodgkin 

lymphoma.  

T-cell lymphoproliferative disorders are rare.  
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 Myeloma, Hodgkin disease, and lymphoid leukemia after renal transplantation: characteristics, risk factors and prognosis. Transplantation 2006, 81(6):888-895. 16 



17 



PATHOGENESIS 

• Sun exposure 

• Extent and duration of immunosuppression 

• Concomitant viral infection 

• Pre-transplantation dialysis 

• Malignancy has been transplanted from the donor. 
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Type, extent, and duration of 
immunosuppressive therapy 
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Antibody therapy  

 

• Antibody therapy targeting B 
lymphocytes (as with rituximab) may 
reduce the incidence of 
lymphoproliferative disorders.  

Antibody therapy directed against T 
lymphocytes (as with OKT3 or 
antilymphocyte serum) specifically 
predisposes to PTLD induced by EBV.  
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Calcineurin 
inhibitors 
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Calcineurin inhibitors 

• There is a dose-dependent relationship between 
calcineurin inhibitors and secondary malignancies.  
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75 to 125 ng/mL 

150 to 250 ng/mL 
low-dose cyclosporine regimen had a significantly lower 

incidence of all secondary cancers 

Dantal. 1998. Effect of long-term immunosuppression in kidney-graft recipients on cancer incidence: randomised comparison of two cyclosporin regimens. The Lancet 351: 623-628. doi: 10.1016/s0140-6736(97)08496-1.  
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 Cyclosporine 

• Both the in vitro and in 
vivo changes were 
prevented by the 
administration of anti-
TGF-beta antibodies. 

• May promote cancer 
progression, principally 
via the production of 
TGF-beta.  
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Imao T, Ichimaru N, Takahara S, et al. Risk factors for malignancy in Japanese renal transplant recipients. Cancer 2007; 109:2109. 

Tacrolimus increases the risk of malignancy following 
kidney transplantation 
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Sirolimus 
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Sirolimus 

 Possible mechanisms of actions includes inhibition of: 

• p70 S6K (thereby decreasing cell proliferation) 

• interleukin-10 (IL-10, decreasing tumor cell Jak/STATs activity) 

• Cyclins (blocking cell cycle activity) 

• Lymphangiogenesis (impaired signaling of VEGF A and C) 

• Some data suggest that sirolimus 
suppresses the growth and 
proliferation of tumors in various 
animal models. 
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Copyrights apply 
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↓40  %overall risk of malignancy  

↓ 66% among patients who converted to sirolimus 
from another immunosuppressive  

De novo sirolimus trials revealed no difference in 
malignancy risk  
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sirolimus was associated with an increased mortality risk 
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Kaposi sarcoma 

• The substitution of sirolimus for cyclosporine in renal transplant 
recipients has been associated with complete regression of 

Kaposi sarcoma.  
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Mycophenolate mofetil 

Some malignancies, including some solid tumors, have dramatic elevations 
of this enzyme, suggesting that this agent may have some antiproliferative 

activity . 
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• Time to event curve for 
development of any 
malignancy 

Robson R, Prospective registry-based observational cohort study of the long-term risk of malignancies in renal transplant patients treated with mycophenolate 
mofetil. American journal of transplantation : 2005, 5(12):2954-2960. 

MMF is not associated with an increased risk of 
malignancies.  

May even be associated with a lower risk in some 
populations. 
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Mycophenolate mofetil 

• A principal mechanism of a lower malignancy risk with MMF, to 
the degree that it occurs, may be due to the decreased 
incidence of acute rejection.  

 

• This results in a reduced need for increased doses of 
immunosuppressive agents. 
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Renal tumors in kidney 
transplant recipients  

• Particularly if they have undergone prolonged periods 
of dialysis.  

↑ risk of carcinoma of the native kidneys 
(×100) 
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Transplanted kidneys tumors 

• Renal tumors are rare in transplanted 
kidneys.  

A retrospective, multicenter study identified 20 
patients with histologically confirmed tumors in a 
survey of 11 European centers .  

Cornelis F, Buy X, André M, et al. De novo renal tumors arising in kidney transplants: midterm outcome after percutaneous thermal 
ablation. Radiology 2011; 260:900. 47 



CANCER SCREENING 
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Renal carcinoma  

All transplant patients should, at 
minimum, undergo ultrasonography of 
the native kidneys once a year. 

Patients with ACKD according to bosniak: 
• I or II cysts: renal ultrasonography twice a year and CT scan 

for progressive lesions. 
• IIF cysts: four times per year and yearly CT scan or magnetic 

resonance imaging (MRI).  
• Nephrectomy and CT scan for progressive lesions should be 

performed if progression is observed, even if category III and 
IV cysts are not reached. 

• III or IV cysts should undergo nephrectomy. 
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Hematuria 

• Urine culture 

• Morning urine cytology (×3)  

• KUB ultrasonography  

• Urine for BK  PCR  

• PSA 

Monitor for hematuria using 
urinalysis (q 3-6 months). 

If positive 
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Cyclophosphamide 

Patients with nonglomerular hematuria 
should undergo cystoscopy.  

Cytologic examination of the urine may miss 
low-grade lesions. 
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Gynecologic malignancies 

•  Gynecologic examinations should be performed annually. 

 

• This is more frequent screening than is generally recommended 
for the general population since immunosuppression can 
reactivate viral infection such as human papillomavirus (HPV).  
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PREVENTION AND 
TREATMENT 

57 



Reduction of immunosuppressive 
therapy 

Reduction or cessation of immunosuppressive 
therapy is useful since loss of the graft to rejection is 
not a fatal event in these patients.  

Such measures may result in tumor regression in some 

cases of:  

Lymphoma 

Some skin cancers  

Kaposi sarcoma 

Donor-derived malignancies 
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Our first approach in serious malignancy is 
to discontinue the antimetabolite.  

Because rejection is less likely to occur with double therapy 
with a calcineurin inhibitor and prednisone than the 
combination of an antimetabolite with prednisone. 

Some clinicians would substitute sirolimus for the CNI 
and antimetabolite. 

Pred. + CNI + MMF → Pred. + CNI  → Pred. + Sirolimus  
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Kaposi sarcoma 

Converting to sirolimus from a CNI 
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Nonmelanoma skin cancer 

The use of sirolimus for transplant recipients with 
nonmelanoma skin cancer may not be justified, given the 

overall increase in associated mortality. 

Sharif A: Sirolimus after kidney transplantation. BMJ 2014, 349:g6808. 61 



TRANSPLANTATION IN 
PATIENTS WITH PRE-
EXISTING MALIGNANCY 
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Waiting period 

No waiting 

period 

• Incidentally discovered RCC 

• In situ carcinoma 

• Skin BCC 

• Low-grade bladder cancer  

5 years  
• Melanoma (some recommend 10 years [102]) 
• Breast 
• Colorectal cancer  

2 years • Most other tumors  

Malignancy in renal transplantation. J Am Soc Nephrol 2004, 15(6):1582-1588. 
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Take home messages 
• There is a dose-dependent relationship between CNI and malignancies.  

 
• Sirolimus reduced malignancy risk among patients who converted to 

sirolimus from another immunosuppressive but not in De novo sirolimus 
trials. 
 

• All transplant patients should, at minimum, undyergo ultrasonography of 
the native kidneys once a year. 
 

• Patients with nonglomerular hematuria and hx of cyclophosphamide should 
undergo cystoscopy.  
 

• Reduction or cessation of immunosuppressive therapy is useful since loss 
of the graft to rejection is not a fatal event in these patients.  
 


