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1) acute kidney injury and chronic kidney 
disease in cancer patients 

2) nephrotoxic effects of anti-cancer 
therapy, either traditional 
chemotherapeutics or novel 
molecularly targeted agents (immune 
checkpoint inhibitors) 

3) paraneoplastic renal manifestations 

4) management of patients nephrectomized for a kidney cancer 
5) renal replacement therapy and active oncological treatments 
6) kidney transplantation in cancer survivors and cancer risk in ESRD patients 
7) oncological treatment in kidney transplant patients 
8) pain management in patients with cancer and kidney disease 
9) development of integrated guidelines for onco-nephrology patients 
10) clinical trials designed specifically for onco-nephrology 



Porta C, et al. Kidney International 2020 Peired AJ, et al. Kidney International 2021 



Increased risk for kidney disease in 
patients with kidney cancer 

Increased risk for kidney cancer in 
patients with kidney disease 

Peired AJ, et . Kidney International 2021 

Of 300.000 RCC survivors in the United 
States, at least 45.000 have an underlying 
kidney disease, most commonly diabetic 
nephropathy or hypertensive 
nephrosclerosis 



RCC trigerred by metabolic overload of remnant 
nephron’s proximal tubule in CKD (S1/S2-segment) 
 

Papillary carcinoma triggered by ischemic necrosis of 
proximal tubules (S3-segment) 
 
Lithium is toxic to collecting ducts and causing duct 
cell-derived tumors 
 
Sickle cell anemia induces ischemic medulla injury and 
medullary carcinoma 
 

Peired AJ, et . Kidney International 2021 



22% 12.5% 
1. Canter D, et al. Urology 2011;  

2. Huang WC, et al. Lancet Oncol 2006;  
3. Cho A, et al. Nephrol Dial Transplant 2011;  

Prevalence of CKD in RCC patients varies between 
22%1 and 26%2 at the time of diagnosis 
 
26% of 662 patients scheduled for partial or radical 
nephrectomy had greater than stage 3 CKD2 

 
Lower pre-operative GFR is an indipendent risk factor 
for post-operative AKI and for worsening of CKD3 

 
Patients who experienced post-operative AKI had a 
4.24-fold higher risk of new-onset CKD3 

 



Lowrance WT, et al. J Am Soc Nephrol 2014 

Retrospective cohort study of 1,190,538 adults between 2000 and 2008 

HR 2.28   
The risk of developing a RCC 
increases with the reduction in 
eGFR: 
 eGFR 45-49 – HR 1.58 
 eGFR 30-44 – HR 1.81 
 eGFR <30 – HR 2.284 



 Risk for RCC appeared to be 100-fold higher for end-stage renal disease (ESRD) 
patients with renal cysts 

 

 Among dialysis patients, there was an excess risk of cancers of the urinary 
tract with an adjusted HR of 2.34 (95% CI: 1.10–4.98) 

 

 Most of these cancers are papillary rather than clear cell renal cell carcinomas 

  

 Hypothesized that uremia-related chronic inflammation, oxidative stress, 
retained uremic toxins and solutes, impaired immune function, the dialysis 
procedure, medication and toxin exposure, and comorbid conditions increase 
risk for many cancers, including RCC 



 Resulting CKD has always been an issue 
for patients surviving from RCC 

 

 The dramatic improvement in 5-year 
survival for T1 tumors has now shifted the 
focus of management for kidney cancer 
survivors to undertake measures that 
preserve kidney function 

 

Song C, et al. J Urol 2009; 18: 48 Peired AJ, et al. Kidney International 2021 

 It is also concerning that patients with T1 tumors undergoing nephrectomy are 
more likely to die from CKD-related complications such as cardiovascular disease 
and infection rather than their actual kidney malignancy 

 



 Patients with RCC, due to pre-nephrectomy CKD and other comorbidities, 
are more likely to develop post-procedure AKI and progression to a higher 
CKD stage 

 Thus, the management of patients with localized RCCs should focus on 
preserving kidney function, reducing cardiovascular risk, and long-term 
CKD care addressing and preventing complications  

 Preoperative screening of patients at risk for postsurgical AKI or 
progressive CKD can be done by estimating glomerular filtration rate (GFR) 
and measuring albuminuria using KDIGO CKD staging 

 Optimization of glycemic and blood pressure control and prevention of AKI 
through avoidance of nephrotoxins and renal underperfusion reduces risk 
for GFR loss following nephrectomy 

Li L et al. Nature Rev Nephrol 2014;  
Cho A et al. Nephrol Dial Transplant 2011 



Acquired cystic-disease associated RCC Clear cell papillary RCC 

Billis A, et al. Transplant Proc 2017;49:1783-5; Rioux-Leclercq N, et al. Ann Pathol 2014;34:448-61; Massari F, et al. Pathol Oncol Res 2017 Jul 10. doi:10.1007/s12253-017-0271-x. [Epub ahead 
of print]. 



Sarasin, et al. Kidney International 1995 

20 year old gains < 2 
years 

60 year old gains < 5 
days 

 Some have recommended screening for ACKD 
and RCC every 1-2 years once on HD > 3 years 

– < 3 cm continue to monitor every 6 months 

– < 3 cm with complications, consider 
nephrectomy 

– > 3 cm  nephrectomy 

 Others suggest screening once on HD > 10 
years  

 Expensive: > $20,000 per case of cancer 
detected 

 No demonstration of benefit  

– Risk of nephrectomy exceeds potential 
benefit in many HD patients Truong et al. Am J Kidney Dis 1995 

Sassa, et al. Nephrol Dial Transplant  2010 



Furthermore, a modification of the College of American Pathologist 
”kidney cancer protocol and checklist” established the status of non-
neoplastic kidney as a required parameter for reporting (… ”Medical” 
nephropathy…) 
However, since the implementation of this evaluation could be 
troublesome on a wide scale, I believe that optical microscopy analysis 
of the normal tissue should be reported in almost all patients’ 
pathological reports”2  

1. Rioux-Leclercq N, et al. Ann Pathol 2014;34: 448-61; 2. Cosmai L, et al. Nephrol Dial Transplant 2018 (accepted).   

“Ideally, a histological evaluation of both non-neoplastic and neoplastic tissue within the 
pathologic specimens of resected RCC patients would be mandatory, as claimed by the 2012 
International Society of Urologic Pathology (ISUP) consensus conference1. This evaluation 
would indeed provide important details for the future management of these patients  



 

 246 adult tumor nephrectomy specimens in which the following was recognized 
in a review of the non-neoplastic tissue: diabetic nephropathy (19 cases, of 
which 1 demonstrated atheroembolic disease), thrombotic microangiopathy (3 
cases), sickle cell nephropathy (1 case), and focal segmental glomerulosclerosis 
(1 case) 

 Twenty-one of these diagnoses (88%) were not identified at initial pathologic 
evaluation 

Henriksen KJ et al. Am J Surg Pathol 2007 



 Examination of non-neoplastic tissue obtained from tumor nephrectomy 
specimens provides a wealth of information regarding risk for CKD and its 
progression 

 Identifies patients with glomerular, tubulointerstitial, or vascular diseases, who 
may require additional medical management and referral for nephrology care 

Salvatore PS,et al. Arch Pathol Lab Med 2013 



Presentation at diagnosis1: 

 45% with localized disease 

 25% with locally advanced disease 

 20–30% metastatic disease 

 

33% of patients treated for localized disease will eventually 
develop metastatic disease2 

1. National Cancer Institute. SEER cancer statistics fact sheet: cancer of the kidney and renal pelvis 
2. Flanigan RC, et al. Curr Treat Options Oncol 2003.  



Surgery is still the mainstay of treatment of RCC; notably enough this is true also in the case of 
metastatic disease where, differently from other tumors, cytoreductive nephrectomy improves 
survival, irrespective of the presence of metastasis1 

No adjuvant Tx (i.e. a Tx aimed at reducing the risk of 
disease recurrence) emerged so far; presently, the anti-
VEGFRs agent Sunitinib has been registered as such only 
in the US, results of available studies being 
controversial2-3 

Recently, Pembrolizumab emerged as adjuvant Tx (Press 
Release) 

1. Heng DYC, et al. Eur Urol 2014;66:704-10; 2. Ravaud A, et al. N Engl J Med 2016;375:2246-54; Haas N, et al. Lancet 2016;387:2008-16;  

Treatment of metastatic disease emerged from a better knowledge of the molecular biology of this 
disease, which is inherently resistant to conventional cytotoxic chemotherapy 



 Increasingly, patients with 
significant CKD are found to have 
RCC, and the prediction of post-
surgical GFR can influence the 
surgical approach 

 

 Understanding the balance between 
maintenance of post-surgical GFR 
and attainment of cure by 
appropriate cancer resection is a 
critical issue 

Perazella MA, et al. Kidney Int 2018 Peired AJ, et . Kidney International 2021 



 Average annual eGFR decline after 
kidney surgery depends on whether CKD 
is surgery induced (−0.7%) or is the 
result of a combination of surgery and 
medical conditions that adversely affect 
renal function (−4.7%)  

 

 After adjusting for known covariates, 
the likelihood of a 50% decrease in 
eGFR, need for dialysis, and overall 
mortality is lower for patients with 
surgery-induced CKD compared with 
those with CKD induced by surgery and 
medical conditions 

Lane BR et al. J Urol 2013;  



 Following radical nephrectomy, 
several studies reveal that the 
prevalence of CKD increased from 
between 10% and 24% to between 
16% and 52% 

Kim SP, et al. J Urol 2012 

Figure 2.

Probability of freedom from new onset of GFR lower than 60 mL/min per 1·72 m2, by operation
type
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eGFR < 60 

Figure 3.

Probability of freedom from new onset of GFR lower than 45 mL/min per 1·72 m2, by operation
type
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 Postoperative risk of new CKD diagnosis or progression of CKD was related to larger tumor 
size, corresponding renal volume reduction, hypoalbuminemia, obesity, and postoperative 
AKI 

 Pre-existing CKD and diabetes mellitus were also shown to increase risk for progression of 
CKD to ESRD over a 10-year follow-up period 

 
Partial nephrectomy, which is considered nephron-sparing, may also cause AKI or worsen 
underlying CKD, depending on the amount of non-neoplastic parenchyma removed but also 
depending on the condition of residual parenchima 



 Partial nephrectomy obtains comparable 
oncologic and overall survival while 
achieving greater preservation of kidney 
function as compared with total 
nephrectomy 

 

 Most recently, the risk of stage 4 and 
higher CKD after radical or partial 
nephrectomy was examined in a cohort 
of Veterans Hospital patients from 2001 
through 2015 

Perazella MA,et al.. Kidney Int 2018 



Antiangiogenics 
 

Sorafenib 
Sunitinib 

Bevacizumab (+ IFN-a) 
Pazopanib 
Tivozanib 
Axitinib 

Cabozantinib 
Lenvatinib (+ Everolimus) 

mTOR inhibitors 
 

Temsirolimus 
Everolimus 

Everolimus (+ Lenvatinib) 

Immunotherapy 
 

Interleukin-2 
Nivolumab 

Nivolumab + Ipilimumab 

1. Escudier B, et al. Ann Oncol 2016;25(Suppl. 3):iii49-iii56; 2. Porta C, et al. Nat Rev Nephrol 2015;11:354-70; 
3. Cosmai L, et al. J Nephrol 2017;30:171-180; 4. Wanchoo R, et al. Am J Nephrol 2017;45:160-9. 

Agents used to treat mRCC often induce renal toxicities2: 
• antiangiogenics – hypertension, proteinuria, AKI, TMA, electrolytes disturbances, glomerulopathies3 

• mTOR inhibitors – proteinuria, kidney function impairment, electrolytes disturbances, glomerulopathies2  
• immune checkpoint inhibitors – interstitial nephritis, electrolytes disturbances, AKI, glomerulopathies4  

 

On the other hand, kidney impairment may increase the rate of AEs of any type2 

Combo 
 

Pembrolizumab + Axitinib 
Pembrolizumab + 

Lenvatinib 
Avelumab + Axitinib 

Cabozantinib + 
Nivolumab 



If CKD is not recognized 
or 

if CKD is recognized, but treatment 
is not adjusted accordingly 

OVER TREATMENT 

Toxicity 

If CKD is recognized 
but dose adjustment is: 

- excessive and/or 
- empiric 

Prescription of the right dosage 
(i.e. adequate to kidney function) is key 

UNDER TREATMENT 

Loss of efficacy 

CKD patients are at risk for suboptimal management: 

Over-dosage  Toxicity  Survival reduction 

Under-dosage  Loss of efficacy  Survival reduction 



With sufficient renal functional reserve, up to 
50% of nephrons can be lost, with no clinical 
impact on GFR or SCr levels 

• oncological treatments 
• multiple CT scan with contrast medium  
• nephrotoxic drugs 
• surgery 
• … 

Figure adapted from Sharma A et al. Nephron Clin Pract 2014. 
 



Why 
• due to the high incidence of CKD in RCC patients and the two-ways 

relationship existing between the two diseases 
• due to the risk of AKI and CKD worsening, following nephrectomy 
• since  the surgical Tx of RCC is a double-edged sword 
• due to the renal toxicities from anticancer drugs used to treat mRCC 
• in order to manage dose adjustments in mRCC patients with CKD 

 Too often patients with CKD, ESRD, or on dialysys, are undertreated 
for their tumor 

 we should avoid unnecessary schedule changes, which could hamper 
activity1,2 

1. Chen J, et al. Supp Care Cancer 2015;23:1043-8; 2. Porta C, et al. Cancer Med 2014;3:1517-26.   



When 

Hu SL, et al. JASN 2016;27:2227-37; Cosmai L, et al. Nephrol Dial Transplant 2018 (accepted).   

Follow-up 

Oncological Tx 

In post-nephrectomy setting, the timing of follow-up without Tx will depend on residual 
renal function, while during an Oncological Tx, a closer control is warranted, in order to 
prevent renal and non-renal AEs 



How 

Cosmai L, et al. Nephrol Dial Transplant 2018 (accepted).   

This model currently exists in many U.S. Cancer Centers and emerges in many European 
countries. Notably, within the Onco-Nephrological web community of the American Society 
of Nephrology, this is a topic that has been recently the object of a dedicated forum 
(http://www.asn-online.org)  



PROTOCOLS FOR MANAGEMENT OF RCC PATIENTS 
• pre-surgery 
• during follow-up (as needed) and pre-therapy 
• during therapy (each time is needed- without significant waiting of time) 

 
MULTIDISCIPLINARY ROUNDS BETWEEN  
Urologists, Oncologists, Radiotherapists, Pathologists and Nephrologists to 
discuss complicated cases 
 
REFERRING NEPHROLOGIST for cancer patients 

 
 



 
 

Nephrologist may rise awarness of kidney disease in the community, ameliorate blood 
pressure control, promote healthy life-style education an facilitate avoidance or correct 
use of nephrotoxic medications  
 
Nephrologist may partecipate to the identification of those patients at risk who will 
benefit the most from targeted kidney cancer screening program 
 
Nephrologist can contribute to limit kidney injury and provide treatment. This may 
require to first raise awarness in decision maker, to assure referral of pts to nephrologist 
as early as at the stage urinary abnormalities and not only once CKD 3 or 4 
 
Nephrologist could work hand-in-hand with urologists and oncologists to reduce the 
impact of treatment (surgical or medical) on kidney injury 





laura.cosmai@asst-fatebenefratelli-sacco.it 


