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Pediatric kidney disease and cancer:  
a troubling connection 

 
Chronic kidney disease (CKD) and cancer 
are connected in a number of ways in 
both directions:  

Cancer can cause CKD either directly or 
indirectly through the adverse effects of 
therapies; CKD may, conversely, be a risk 
factor for cancer 
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Late renal toxicity of treatment 
for childhood malignancy 

Pediatric and adult nephrologists and 
oncologists involved in long-term follow-
up of childhood cancer survivors (CCS) 

chronic encounter many patients with 
glomerular and/or renal tubular 
impairment. 



Chronic nephrotoxicity  

Childhood Cancer Survivor Study of 
>10,000 CCS treated in the reported that 
0.5% had developed renal failure or 
were requiring dialysis by a mean age of 
27 years  

Representing a nine-fold increased risk 
compared with their siblings  

Oeffinger KC. N Engl J Med. 2006;355:1572–1582 



Causes of chronic renal damage 
in CCS  

• Damage of malignant disease 
     Tumor infiltration, Obstruction 

• Long term sequelae of TLS 
• Chemotherapy  
     ifosfamide, cisplatin, carboplatin, high-dose methotrexate, high- 

      dose cyclophosphamide 

• Radiotherapy 
• Surgery (Nephrectomy, …) 
• Immunotherapy 
• Antibiotics 
• Hyperfiltration  



Glomerular dysfunction  

The highest risks were observed with 
larger cumulative doses of ifosfamide and 
cisplatin (especially >500 mg/m2) and with 
nephrectomy (especially in survivors older 
at the time of nephrectomy) and kidney 
radiotherapy.   

Mulder RL. Cancer Epidemiol Biomark Prev. 2013;22:1736–1746.  



Chronic glomerular and tubular 
nephrotoxicity 

Children Adolescence  

ifosfamide 20-50% 20-25% 

cisplatin 60-80% 10-30%  

Roderick Skinner. Pediatr Nephrol. 2018; 33(2): 215–225. 



Chronic ifosfamide nephrotoxicity  

Significant chronic ifosfamide 
nephrotoxicity appears to be common in 
adults, with 45% (1-year survivors) and 
53% (5-year survivors) with CKD stage ≥3 
in a large cohort study 

Stöhr W, Pediatr Blood Cancer. 2007;48:571–576.  

HTN DI DRTA PRTA AKI 



Chronic cisplatin nephrotoxicity  

Significant chronic ifosfamide 
nephrotoxicity appears to be common in 
adults, with 29% (1-year survivors) and 
33% (5-year survivors) with CKD stage ≥3 
in a large cohort study 

Latcha S, Clin J Am Soc Nephrol. 2016;11:1173–1179.  

HTN DI CKD TMA AKI 



Chronic radiation nephropathy 

may present with: 

• Proteinuria 

• Hypertension 

• Reduced GFR, which may be progressive 
(observed in 46% of adults who received 
20 Gy radiotherapy exposing the left kidney 
during treatment for peptic ulcer disease)  

Dawson LA. Int J Radiation Oncology Biol Phys. 2010;76:S108–S115 

Luxton RW. Lancet. 1961;ii:1221–1224.  



32,519 one-year survivors of childhood cancer for since 1950 
1645 had urinary tract diseases and CKD (RR=2.5 and AER 
229/100000 person-year 
  
Neuroblastoma, Hepatic and Renal tumors experienced the 
highest RRs. 

 

Denmark, Finland, Sweden, Norway  



Childhood cancer survivors are at increased risk for DM and its 
complications (Kidney problems and ……)  

 
DM was diagnosed in 496 childhood cancer survivors, an AER (Absolute excess risks) 
of 43 per 100,000 person-years 
The relative risks for DM were significantly increased after: 
Wilms' tumor  
Leukemia 
CNS neoplasms 
Germ-cell neoplasms  
Malignant bone tumors  
Hodgkin's lymphoma 

The risk for DM type 2 was slightly higher than that for type 1. 

75-1169):6(50;2014 J Cancer. Eur 

https://www.ncbi.nlm.nih.gov/pubmed/24507548
https://www.ncbi.nlm.nih.gov/pubmed/24507548
https://www.ncbi.nlm.nih.gov/pubmed/24507548
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Various pathways linking CKD and  
cancer 

 



Pediatric ESRD 
(RRT) 

Pediatric ESRD is associated with an increased 
risk of malignancies 
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Post-transplantation 
malignancies (incidence) 

Pediatric: 1%               Adults:5%  

Portugal 

101 pediatric patients            1981-2016 



Causes of Death in Pediatric kidney 
Transplantation  

Transplantation Proceedings, Volume 50, Issue 5, 2018,1264-1271 
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Kidney Transplantation 
• Cancer is highly prevalent among patients with 

pediatric ESRD after 25.3 years of transplantation, 
with a high rate of recurrence. 

• In 5709 Pt-yr F/U, After a median of 25.3 years of 

transplantation and at a median age of 33.5 years 

old, 105 primary malignancies had occurred in 54 of 

249 patients.  

• Cumulative incidence competing risk analysis 
showed that, after 30 years of transplantation, 41% 
of the survivors had developed cancer; 31% had 
developed a second de novo cancer <1 year after 
initial cancer diagnosis. 

• Among them, cutaneous squamous cell carcinoma 

was most frequent. 
Amstel S, Clin J Am Soc Nephrol. 2015 Dec 7; 10(12): 2198–2204 (Amsterdam). 



• The probability of developing a 
malignancy was 17% (95% confidence 
interval [95% CI], 9% to 24%) after these 
children reached an age between 20 
and 40 years old  

 

• 10 times increase in the incidence of de 
novo malignancy compared with the 
general population  

Coutinho HM, Arch Dis Child 85: 2001;478–483 



20 years after Tx 13% malignancy 

25 years after Tx 23% malignancy 

30 years after Tx 41% malignancy 



Amsterdam  



 

Amstel S, Clin J Am Soc Nephrol. 2015 Dec 7; 10(12): 2198–2204. 



Malignancies  

Amstel S, Clin J Am Soc Nephrol. 2015 Dec 7; 10(12): 2198–2204. 



Dialysis 



Certain cancers such as human papillomavirus–

associated cervical and tongue cancer and urologic 

malignancies are more common among dialysis patients,  



Frequencies of cancers in ESRD 

 

Holley J. CJASN May 2007, 2 (3) 604-610 



Acquired Cystic Disease and Renal 
Cell Carcinoma in Dialysis Patients 

• After 3 year on dialysis, most patients 
will develop acquired kidney cysts 

• The incidence rises with increasing time 
on dialysis, and >50 to 80% of patients 
are affected after 10 yr. 

• Acquired cystic disease is associated 
with a 1.6 to 7% incidence of renal cell 
carcinoma   



• Patients on chronic hemodialysis have an increased incidence of 
malignancy due to decreased immunity.  

• Soluble interleukin-2 receptor seemed to have an effect in the 
process of malignancy 

• 363 patients included in this research 
• During the 2-year follow-up period, malignancy events were detected in 15 

(4.12%) patients.  
• Levels of sIL-2R had the significantly predictive effect on malignancy 

events and malignancy-related mortality in the following 2 years. 

10 June 2019 

China 



 

Cancer incidence in patients with CKD 

Stengel B. J Nephrol. 2010; 23(3): 253–262. 



Cancer risk in patients with early 
stage CKD 

• The potential of early stage CKD as a risk 
factor for cancer is not established. 

• The excess risk began at an eGFR of 55 
mL/min/1.73 m2 

• Every 10 mL mL/min/1.73 m2 was associated 
with a 29% increase of cancer risk 
independent of age and smoking 

Stengel B. J Nephrol. 2010; 23(3): 253–262. 

Lung cancers   

 and  

Urinary tract cancers 
 



Albuminuria and cancer incidence 

Jorgensen also observed a 20% higher risk 
of all cancer with each standard deviation 
increase of albuminuria, and significant 
higher risks for lung, colon, kidney, and 
bladder cancers. 

Jorgensen. J Am Soc Nephrol. 2008;19:992–998. 







• Current smoking increases the risk of both 
upper and lower urinary tract cancer 
deaths  

• A history of kidney disease may be a risk 
factor for bladder cancer death in the 
Japanese population. 



Pediatric 
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• A total of 38,084 patients with UTI and 76,168 participants without 

UTI were included in the control group.  

• The result showed a higher hazard ratio of any cancer in both sexes 

with UTI  

• The genital organs, Prostate, kidney, and urinary bladder of 

men were significantly more affected than those of women with 

prior UTI.  

• Antibiotic treatment for more than 7 days associated the incidence 

of bladder cancer in men.  

Taiwan 



 





 


