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   FACTS: 

 Patients on dialysis are at increased risk of many cancers, 
especially those of the kidney and urinary tract1 

 The incidence of RCC is significantly higher in renal 
transplant population than in dialysis population (1.39-
fold)2 

 Renal transplant recipients experienced a 15-fold increase 
in risk of RCC in comparison to US general population2 

 In transplant patients UTC were the third the most 
common malignancy after lymphomas (15%) and 
colorectal cancers (9.1%) 

1Maisonneuve P et al. Lancet 1999; 354: 93-99.  
2Kasiske BL et al. Am J Transplant 2004; 4: 905-913.. 

*Stewart JH et al, I Am Soc Nephrol 2003; 14: 197-207 
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Analysis of US, EU and ANZ Registry Data* 

 Data from three registries included 831,804 patients 

starting dialysis during 1980-1994 in US, EU and ANZ3 

 Patients in whom the diagnosis of cancers preceded HD 

were excluded 

 There were 2053 incident cancers of the kidney when 570 

were expected (SIR 3.6; CI 3.5 to 3.8, p<0.0001) and 1646 

incident cancers of the bladder (SIR 1.5; CI 1.4 to 1.6, 

p<0.0001) 

 

*Stewart JH et al, I Am Soc Nephrol 2003; 14: 197-207 
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Prevalence of cancer of the kidney or bladder 
in all patients from each of the three registries 

Stewart JH et al, I Am Soc Nephrol 2003; 14: 197-207 
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Age-specific incidence of kidney cancer  per 
100,000 in male and female patients  Dialysis 

Controls 

0 -5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 80-85+ 

0- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 80-85+ 

Stewart JH et al, I Am Soc Nephrol 2003; 14: 197-207 

According to three registries, the excess 

of kidney cancers was observed: 
 

• at all ages and in both genders  

• it was more pronounced  in the young 

Dialysis 

Controls 

Dialysis 

Controls 

http://jasn.asnjournals.org/content/14/1/197/F2.large.jpg
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Risk of kidney cancer: gender, mode of dialysis and 
dialysis duration 

           Kidney cancers 
   Obs           Exp              SIR (95% CI) 

Gender 

    Male 

    Female 

Type of dialysis 

    HD 

    mixed HD/PD 

    PD 

Time on dialysis 

   year 1 

   Year 2 

   Year 3-5 

   Year 6-10 

   Year >10 

 

1254 

799 

 

1518 

377 

95 

 

632 

386 

630 

351 

54 

 

395 

174 

 

433 

84 

33 

 

197 

123 

172 

70 

8 

 

3.2 (3.0 to 3.4) 

4.6 (4.3 to 4.9) 

 

3.5 (3.3 to 3.7) 

4.5 (4.1 to 5.0) 

2.9 (2.3 to 3.5) 

 

3.2 (3.0 to 3.5) 

3.1 (2.8 to 3.5) 

3.7 (3.4 to 4.0) 

5.0 (4.5 to 5.5) 

6.8 (5.1 to 8.9) 

Stewart JH et al, I Am Soc Nephrol 2003; 14: 197-207 

Obs-observed; Exp- expected 
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Risk of kidney cancer and primary renal 
diseases 

           Kidney cancers 
   Obs               Exp                 SIR (95% CI) 

Primary renal disease 

   Balkan nephropathy 

   Toxic nephropathies 

   Analgesic nephropathy 

   Congenital diseases 

   Miscellaneous diseases 

   Glomerulonephritis 

   Arteriopathic renal diseases 

   Infective/obstructive neprhop. 

   APCKD    

   Diabetes*  

 

11 

166 

146 

10 

56 

272 

526 

232 

106 

278 

 

 

0.4 

14 

8.8 

0.8 

8.6 

69.6 

153 

58.9 

35 

116.9 

 

   26.2 (13.1 to 46.9) 

   11.8 (10.0 to 13.7) 

   16.7 (14.1 to 19.6) 

   12.5 (6.0 to 23.0) 

     6.6 (5.0 to 8.5) 

     3.9 (3.5 to 4.4) 

     3.4 (3.2 to 3.7) 

     3.9 (3. to 4.5) 

     3.0 (2.5 to 3.7) 

     2.4 (2.1 to 2.7) 
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Primary renal disease and the type of 
kidney cancer 

 Parenchimal tumors comprised about 80% of kidney cancers in 
patients with GN, DM, vascular diseases and misc. underlying 
renal diseases  

 Kidney cancers of urothelial origin were the majority in 
patients with  
 toxic nephropathies and  

 in patients with infective/obstructive nephropathies (comprised a 
quarter or more cancers) 

 
General population: RCC 

Non-papillary vs. papillary/ 

chromophobe RCC= 

75% vs. 15% 

ESRD population: RCC 

Non-papillary vs. papillary/ 

chromophobe RCC= 

51% vs. 48% 

Kovacs G et al, J Urol 1997; 183: 131 
Ishikawa I et al. Histopathology 1993; 22: 135.  
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Postulated risk factors for the increase in 
malignancy in CRF patients 

 Pathogenetic mechanisms have not be fully elucidate 

 Factors directly or indirectly associated include: 

 Genetic factor and impaired DNA repair 

 Underlying renal disease 

 Immunodeficiency (secondary) 

 Oncogenic virus 

 Overexpression of growth factors 

 Tobacco 
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Role of genetic factors and RCC 
 Specific RCC variants have distinctive chromosome aberration 

 Loss of material from the 3p chromosome (conventional RCC) 

 Deletion of VHL suppressor gene 

 Trisomy of chromosomes 7 and 17 (papillary tumors) 

 Loss of sex chromosome 

 In renal allograft recipients, the risk of a first malignancy is higher but 

patients with a history of invasive Ca before Tx had a higher risk for 

developing a second Ca de novo 

 Patients with some rare diseases and renal malformations have higher risk 

for developing RCC (VHL disease, Wiskott-Aldrich sy, Drash sy) 

 Impaired DNA repair before start and after long-term dialysis (role of CyA) 

Danpanich E et al. Transplantation 1999; 27: 1859-64. 

Beales PL et al. Nephrol Dial Transplant 2000; 12: 1977-85 
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Kidney cancer ad Acquired Cystic 
Kidney Disease (ACKD)1 

 Acquired Cystic Kidney Disease (ACKD) is observed in 7-22% of 
the predialysis patients and in up to 90% of dialysis patients 

 Prevalence increases with duration of dialysis; cysts develop 
more quickly in men than in women 

 In transplant patients, prevalence depend on previous dialysis 
duration   

 Development of new NRC (even 16 years after RTX) indicates 
that reversal of uremia posttransplant does not arrest triggers 
for cysts formation2 

1Ito F et al. Nephron 2000; 86: 192-194. 
2Goh A and Vathsala A. Am J Transplant 2011; 11: 86-92. 
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 Proposed mechanisms for ACKD-associated RCC include: 

 Ischemia  

 Obstruction of renal tubules due to oxalate deposits 

 Uremic metabolism and dialysis related substances 

 Genetic changes 

 Growth factors and activation of proto-oncogenes 

 

Lining epithelium usually manifest varying degree of  

proliferation leading to dysplasia, adenoma and carcinoma 



ACKD, two periods 
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n G  

mean age, 

years 

 

HD, months 

cysts / 

yes 

No of 

Cysts M/F 

 

1987. y. 

 

102 

 

42/58 % 

 

47.44 ±11.8 

 

84.1 ± 44.3 

 

60.4 % 

 

7.0 ± 6.2 

 

2012. y. 

 

68 

 

57/43% 

 

62.3 ± 12.5 

 

75.8 ± 56.2  

 

82.4 % 

 

9.1 ± 14.3 

Zvezdara University Medical Center, Belgrade, Serbia 



ACKD, patients characteristics 
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grade 0 

n=12 

grade I 

n=39 

grade II 

n=17 

p 

Age, years 59.2±14.5 64.0±12.6 60.7±10.9 >0.05 

time on HD, 

months 

35.5±39.0 78.6±61.3 98.6±42.2 0.011 

HgB (g/dL) 10.3±0.7 10.3±0.7 10.4±0.8 >0.05 

ESA weekly 

(I.U.) 

3700±2213 4902±2587 8833±6161 0.002 

ERI (U/kg/w) 6.2±4.2 7.6±4.4 14.2±11.6 0.007 

CRP (mg/L) 7.8±6.2 8.8±8.9 12.2±18.5 >0.05 

Kt/V 1.28±0.3 1.41±0.28 1.41±0.26 >0.05 



Risk factors for cyst formation 

 Only one patient had Bosniak 3 category of cyst confirmed by 
CT 

 Multivariate logistic regression has shown that none of 
variables was independent predictor for ACKD (gender, age, 
length of the kidney, dialysis type, ESA dose, hemoglobin and 
CRP) 

 Conclusion: ACKD is still frequent finding in dialysis patients. 
They may be a source of a silent inflammation and ESA 
resistance 

15 
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Immunodeficiency in patients with 
chronic renal failure 

Repeated infections 

Impaired immunization 

More frequent malignancies 
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Immunodeficiency includes: 
 Morphological changes 

 Thymus atrophy 

 Decreased number of lymph nodes 

 Functional changes 
 Lymphopenia 

 Impaired helper/suppressor ratio 

 B cells 
 Decreased response to vaccines 

 Short duration of protective titer 

 Normal response to T-independent Ag 

 T cells:  
 decreased production of IL-2 

 Impaired function of effectors and regulatory cells  

 Fagocytosis 
 Normal ingestion, impaired intracellular killing  
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Immunodeficiency: proposed factors 

 Immunosuppresive therapy for primary renal disease and 
after renal Tx 

 Uremic toxins 

 Repeated transfusions (ASE therapy?) 

 Abnormal lipid metabolism 

 Nutritional changes 

 Oxidative stress 
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Dialysis membrane 
C3a, C5a 
Granulocyte aggregates 
Dialysis solution 

MO  IL1 Tly IL2 

Serum inhibitors 

Dimkovic N. Immnusupresive factor in sera of patients with chronic renal failure. 
MrSci Thesis in Immunology, 1988 

• Group of substances 
• Heterogeneous  
• Independent of prostaglandin 
• Dose depended action 
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Oncogenic virus 
 Susceptibility to oncogenic viruses in dialysis patients have been linked to 

uremic immunodeficiency 

 Prevalence of HPV DNA has been reported to be increased in dialysis 
patients1 

 Risk for some cancers were linked to infection with oncogenic viruses: 
 Carcinoma of tongue (HPV-16) 
 Cervix uteri (HPV-16 and HPV-18) 
 Liver (hepatitis B and C infection) 
 T-cell leukemia (T cell leukemia virus type 1) 

 In RTX patients there were association of viruses with lymphoma (EB virus), 
Kaposi’s sarcoma (HHV8), carcinoma of cervix, penis and vulva (HPV)2 

 At the moment, no direct association was confirmed between viruses and 
RCC 

Uematsu T et al, Nephron 1989; 51: 257-260. 

Zeier M et al, Am J Kidney Dis 2002; 39: E5. 
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Immunosuppression and risk for  
renal tumors 

 IS therapy per se may activate proto-oncogenes or prevent their  
deactivation despite the reversal of uremia 

 Calcineurin inhibitors may promote TU progression by direct cellular 
effect through TGF-β and may also up-regulate VEGF 

 VEGF provide an environment in which microtumors could growth 
more efficiently due to angiogenesis 

 AZA has reported to increase susceptibility of DNA to mutagenesis by 
diminishing activity of the DNA mismatch repair system 

 Potent IS therapy may increase the potential for renal tubular cells to 
undergo malignant transformation and trigger NRC to transfer to RCC 

 Still, clinical studies have not documented an association of RCC with 
any single immunosuppressant 

Maluccio M et al. Transplantation 2003; 76: 597-602. 
Basu A et al. Cancer Res 2008; 68: 5689-5698. 
Gutierrez-Dalmau A et al. Drugs 2007; 67: 1167-1198. 
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Is the  enhanced cancer incidence a 
reflection of a better surveillance? 

 RRT is an exceptional opportunity for early detection of 
malignancies 

 Increasing detection in pre-symptomatic phase by imaging 
procedures is of a great importance 

 All RCC were diagnosed by US, none had metastasized at diagnosis 
and 90% were Stage I at nephrectomy1 

 In RTX population, overall survival was similar to that of a population 
without RCC2,3 

 Therefore, US or CT may be a useful tool in that allow early 
diagnosis, early surgical treatment and better survival 

1Goh A and Vathsala A. Am J Transplant 2011; 11: 86-92. 
2Vathsala A, Chow KY. Ann Acad Med Singapore 2009; 38: 291-299 
3Belldegrum As et al. Cancer 2008; 113: 2457-2463. 
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Screening for ARCD in dialysis patients 

 Suggestion: yearly screening in patients who have been on dialysis for 
three to five years 

 Contrast-enhanced CT scanning is more sensitive than ultrasonography but 
may not be superior in detecting solid tumors  

 Once the ultrasonogram becomes positive for cysts, contrast-enhanced CT 
scan is performed at yearly intervals (particularly in patients with very large 
cysts)  

 Given the low rate of death from metastatic RCC in dialysis patients, some 
investigators have suggested radiologic studies only for symptoms such as 
new hematuria or flank pain, or in young patients  

 Assuming an incidence of malignancy of 0.9 percent per year, it was 
estimated that screening could result in a 1.6 year gain in life expectancy 
over a 25 year period  

 The benefit is likely to be negligible in older patients with significant 
comorbid diseases.   

Marple JT et al. J Am Soc Nephrol. 1994;4(12):1951. 
Chandhoke PS et al. J Urol. 1992;147(4):969. 
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Screening policy of the RRT Patients 
for Malignancy 

 There is no established guidelines for cancer screening in 
ESRD patients 

 Regular screening is performed: 

 In those considered for renal Tx 

 In high risk patients incl. Analgesic- and Balkan nephropathy 

 Patients who had received cyclophosphamide  

 Patients treated with AZA for more than 10 years 

 After renal Tx, native kidney on yearly basis 

 Value of TU markers in CRF patients is controversial 

Zeier M et al. AM J Kidney Dis 2002; 39: E5. 
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Screening policy for RTX population –
single center policy1 

 Frequency of screening was stratified based on the 
presence of native renal cyst(s) (NRC) and mean 
interval for RCC appearance 

 RCC occur only in patients with NRC 

 New NRC occurred at a mean interval of 2.5 years 

 RCC developed at a median Interval of 4.0 years in 
patients with NRC  

 Initial screening within 1 month of transplant 

 All patients with NRC have to be screened two yearly, 
reminder five yearly 

Goh A and Vathsala A. Am J Transplant 2011; 11: 86-92 
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Screening policy for RTX population 
according to Bosniak category  

 Independent of ACKD, all transplant patients should, at minimum, 
undergo ultrasonography of the native kidneys once a year 

 Patients with ACKD plus Bosniak category I or II cysts should 
undergo renal ultrasonography twice a year and CT scan for 
progressive lesions 

 Patients with ACKD plus Bosniak category IIF cysts should undergo 
US four times per year and yearly CT scan or MR imaging 
Nephrectomy should be performed if progression is observed, even 
if category III and IV cysts are not reached 

 Patients with ACKD plus Bosniak category III or IV cysts should 
undergo nephrectomy 

Penn I. Transplantation. 1993;55(4):742. 
Trofe J et al. Transplantation. 2004;78(7):972. 
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Urinanalysis in RTX patients 

 Monitor for microscopic or gross hematuria every three 
to six months  

  If this is positive, obtain: 

  urine culture 

  urine cytology (that is repeated three times) 

 an ultrasonography of the native kidney, transplant kidney, 
and bladder 

 urine polymerase chain reaction (PCR) for BK (polyomavirus) 
and  

 prostate specific antigen (in male patients) 
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Instead of conclusion:  
 CRF, dialysis and RTX population are high-risk population for cancers 

of the kidney and urinary tract 

 The excess risk was attributed to factors that differed for renal 
parenchyma and urothelium 

 Non-specific change  within the kidney (independently from primary 
renal disease), resulting from loss of renal function recognize ARCD 
as a risk factor for  parenchymal cancers 

 Primary renal diseases accounted for majority of cancers of the 
bladder and upper UT with the risk that remain constant (or perhaps 
fell with time) 

 There is no data that dialysis modality or Immunosupression add 
additional risk 

 Detection in early stage by US/CT offers a good prognosis  



Thank you 
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