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The relationship between kidney and cancer could be regarded as ‘circular’1, indeed, if on one hand
the presence of the tumor or of an oncological treatment may … deteriorate renal function, … the
presence of renal disease in cancer patients may worsen prognosis, increase mortality and have
impact on the … safety profile of oncological drugs

In patient with CKD, the doses of a number of oncological drugs need to be reduced, not to take into
account the fact that potentially active treatments are too often omitted in patients with renal
impairment

Some very effective anticancer agents may be avoided as a potential option in CKD patients due to
the lack of specific information on their pharmacokinetic properties in this setting

Drug-induced nephrotoxicity remains a significant complication that can potentially impair
treatment efficacy

AVOID UNNECESSARY ONCOLOGICAL TREATMENT INTERRUPTIONS AND
DOSE REDUCTIONS

1. Porta C, et al. Nat Rev Nephrol 2015

Why, when, and how a Nephrologist should be involved in 
the management of a cancer patient
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Too often cancer patients with CDK or on 
dialysis are UNDERTREATED



Immune 
checkpoint 
inhibitors

• CKD impacts on overall survival
• CKD increases the risk of cancer
• CKD increases cancer-related mortality
• CKD impact on oncological treatments
• Interruption or dose reduction of 

oncological treatments reduces survival in 
cancer patients

Perazella MA, et al. ASN Core Curriculum 2015
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Why, when, and how a Nephrologist should be involved in 
the management of a cancer patient

“Onco-nephrology is an evolving subspeciality that focuses on the complex
relationships existing between kidney and cancer … they represent only the tip of
the iceberg and likely understimate the actual depth of collaboration that is
possible for the two specialties ...”1



Onco-Nephrology: a decalogue

1) acute kidney injury and chronic kidney
disease in cancer patients
2) nephrotoxic effects of anti-cancer
therapy, either traditional
chemotherapeutics or novel
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

Cosmai L, et al. Nephrol Dial Transplant 2015



1. Anemia and ESAS in cancer patients with CKD;
2. Contrast medium in oncological patients;
3. Electrolytes and acid-base disorders in malignancy;
4. Interstitial nephritis from Immune Checkpoint 

Inhibitors;
5. Nutritional consultation for cancer patients with CKD;
6. Hematologic disorders and kidney disease;
7. Cancer and anticancer drugs - related TMA;
8. Tumor Lysis Syndrome;
9. MGRS in cancer patients;
10. Phosphorus and novel FGFRs inhibitors;
11. Urological cancers, not only RCC …;
12. Bone, kidney and cancer;
13. Radiation-associated kidney injury

… beyond the decalogue

“The Ten Commandments”, by C. B. DeMille (1956)



I Numeri del Cancro in Italia. AIOM 2020

Prevalence of CKD and cancer patients…
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Prevalence of CKD and cancer patients…

Prevalence of CKD in cancer patients 
ranges from 12% to 25%



MANAGEMENT OF

• Renal involvement in cancer
• Renal toxicities of classic CT
• Renal toxcities of novel immune and 

targeted therapies
• Electrolyte disorders
• Acute kidney injury
• Tumor Lysis syndrome
• Thrombotic microangiopathies
• AKI or worsening pre-existing CKD
• Paraneoplastic glomerulopathies
• Interstitial nephritis
• Contrast medium

SPECIAL SITUATIONS

Patients with CKD
Patients on hemodialysis

Transplant patients
Patients with disimmune glomerulonephritis
Patients with RCC or nephrectomized for RCC

Urothelial cancer patients
Patients with risk factors for CKD

Onco-Nephrology… What does it really mean?



Improvements or emerging problems…

avoid unnecessary treatment interruptions and dose reductions
deal with anticancer drugs and their renal toxicities in our nephrological patients
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… manage in nephrological population

avoid unnecessary treatment interruptions and dose reductions
deal with anticancer drugs and their renal toxicities in our nephrological patients



John William Waterhouse, "Pandora", 1896
1. Porta C, et al. Clin Exp Med 2007

New drugs, new toxicities …

A number of anticancer agents may directly or indirectly affect the
kidneys.While the nephrotoxicity associated with traditional cytotoxic
agents is well characterized, the recent development of a large number
of molecularly targeted agents and immune checkpoint inhibitors and
their release into clinical practice has dramatically widened the
spectrum of adverse renal events. Indeed, like opening Pandora’s box,
a wide array of previously unrecognized and ill-defined abnormalities
of kidney function … are increasingly being observed with these
targeted agents. This highlights the need for specially trained clinicians
with specific knowledge of these complications who can treat patients
receiving these drugs

… toxicities that we must recognise and learn to manage1



A daily problem
TO DECIDE HOW AND WHEN CONTINUE, DISCONTINUE, OR CHANGE A TREATMENT

GUIDELINES DOES NOT EXIST;
LACK OF DATA IN THE LITERATURE

THE DECISION DEPENDS STRONGLY ON THE EFFECTIVENESS OF THERAPY

EFFECTIVE TREATMENT

WHEN STOP, DISCONTINUE, OR CHANGE 
AN EFFECTIVE TREATMENT DUE TO ITS 

RENAL AEs?

NOT EFFECTIVE TREATMENT

STOP TREATMENT



The risks of a suboptimal use of anticancer agents

If CKD is not recognized
or

if CKD is recognized, but treatment
is not adjusted accordingly

OVER TREATMENT

Increased 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

Decreased efficacy
CKD patients are at risk for suboptimal management:

Over-dosage  Toxicity  Survival reduction
Under-dosage  Loss of efficacy  Survival reduction
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CKD, by itself, is not a reason to reduce or even to 

deny targeted therapies, at least in the absence of 

others comorbidities



Reduced survival

Modifications or 
interruptions of Tx 

schedule

Chen J, et al. Support Care Cancer 2015.

It is not just theory!

Suboptimal use of anticancer agents

Increased toxicities



AC

CM
F

AC

CMF
AC

Lichtman SM, et al. J Clin Oncol 2016.

Relapse-Free Survival and Overall Survival

Phase III prospective study
CMF: Cyclophosphamide – Methotrexate – Fluoruracil;
AC: Cyclophosphamide – Doxorubicine;
C: Capecitabine

Suboptimal use of anticancer agents

Early: dose adjusted to renal 
function at treatment start

Late: dose adjusted to renal 
function during treatment



Cancer patients with CKD

IN PATIENT WITH WITH CKD, THE DOSES OF MANY DRUGS NEED TO BE REDUCED;
FURTHEMORE, SOME PROMISING AGENTS MAY BE OMITTED IN PATIENTS WITH RENAL CKD1

• Frequently oncologists  ask to assess the degree of kidney function impairment for 
dosage adjustment of anticancer therapy

• A thoroughly knowledge of the specific metabolism of anticancer agents and of their 
pharmacokinetic and pharmacodynamic properties is thus mandatory to decide if, when, 
and at what extent to reduce treatment doses

• …taking into account that evidence is lacking for the majority of these patients, usually 
excluded from registrative clinical trials …

1 Darmon M, et al. Crit Care 2006



5 major recommendations

FDA

EMA



A number of phase I studies do accept the enrolment of patients with kidney
impairment

In phase II, and expecially phase III, studies this patients’ population is almost
completely lost

What is known (and thus reported on SPCs) comes from population studies,
usually conducted on a limited number of patients, often lacking key data

Pts in phase I Pts in phase II Pts in phase III

Pts
with
CKD

Pts with
CKD% of 

acceptable
failure risk

% of acceptable failure 
risk

% of acceptable
faiure risk

Today’s reality



Typical patient with cancer … and CKDClinical trial participant

As I always say …



I’m Company…
I do not hear

I’m Oncologist…
I do not see

I’m Nephrologist…
I do not speak

The real problem in the present day



Summary of Product Characteristics
Dilemma in CKD Patients 



You can not find what you do not look for

Terminology
issue

Eigentler TK, et al. Cancer Treat Rev 2016Motzer RJ, et al. NEJM 2007
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“Torre di Babele” Brueghel Pieter il Vecchio, 1563



DEDICATED NEPHRO-ONCOLOGICAL OUTPATIENT AMBULATORY
(IN STRICT COOPERATION WITH ONCOLOGISTS)

• the prevalance of both cancer and CKD are  growing up, patients with cancer can 
survival longer, so there is an increasing demand for physician who can provide long-
term management

• the increasing number of therapies require an expertise of onco-nephrologists who
must be aware of the array of new anticancer agents and their potential impact on 
kidney function

why, when and how a nephrologist should be involved in 
the management of a cancer patient



DEDICATED ONCO-NEPHROLOGICAL AMBULATORY

Started in Cremona since May 2011 

UNITS INVOLVED
• Oncology
• Radiotherapy
• Urology
• Breast Unit
• Surgery
• Hematology

FAST ACCESS TO
• Biopsy in patients with proteinuria
• Acid-base status for electrolyte

disturbances
• Renal Artery Doppler Ultrasound and 

Renal US
• Hypertension Ambulatory with ABPM
• Dedicated Nutritional Ambulatory for 

cancer patients with CKD
• Protocols for contrast medium



• Critical mass of patients
• Proximity to the haematology and 

oncology ward
• Availability of medical records across 

clinics
• Shared (electronic) database
• Referral to the Onconephrologist

• Multidiciplinary team
• Core team
• Involvement of other health professionals
• Availability of certain diagnostic tests
• Which patients
• Diseases managed
• Performance indicators and obstacles

Cosmai L, et al. Nephrol Dial Transplant 2018



Wich patients are appropriate for Onconephrology clinic?

Outpatients but also inpatient during
therapy or during recovery

• treated or untreated cancer patients with 
pre-existing CKD;

• patients with glomerulopathies;
• patients who develope renal AEs (any);
• cancer patients that should start a 

potentially nephrotoxic Tx;
• RCC patients, undergoing or not active

oncological Tx;
• patients with urothelial cancer and CKD;
• transplanted patients who develop cancer;
• patients on dialysis who develop cancer;
• patients with haematological malignancy

Cosmai L, et al. Nephrol Dial Transplant 2018



Cosmai L, et al. Nephrol Dial Transplant 2018

Patient History
• Risk factors
• Comorbities
• Previous oncological and non-

oncologicale treatments

Clinical Assessment
• Vital signs
• Performace Status
• Hydratation
• Edema
• Fever
• ECG
• Blood pressure
• Other Sympotms

Radiologic Finding
• CT Scans
• US
• MRI

RENAL 
BIOPSY !!!

Laboratory Findings
• Kidney Function (MDRD; CKD-EPI; ClCr)
• URINALYSIS !!!
• Complete blood count
• Serum Electrolytes
• Glicemia

Minimum workup for the Onconephrology patient



Development of protocols for the Onconephrology clinic

ONCO-NEPHROLOGICAL REFERRAL:
• Nephrologist reference for cancer patients (consultant)
• Management of these patients within a Multisciplinary Team
• Protocols for the screening and follow-up of cancer patients, according to different class of anticancer 

drugs
• Protocols for screening and follow-up of patients exposed to contrast medium and oncological drugs-

induced nephrotoxicity  (e.g. Cisplatin)
• Protocol for management of RCC an urothelial cancer patients
• Protocols for the management and follow-up of cancer patients who developed renal Adverse Events
• Protocols for management therapy in our CKD patients 

Cosmai L, et al. Nephrol Dial Transplant 2018

What we should do …



Audits and (proposed) indicators of performance

Cosmai L, et al. Nephrol Dial Transplant 2018



Obstacles in the development of an Onconphrology 
outpatient clinic

Cosmai L, et al. Nephrol Dial Transplant 2018

We should not forget 
the costs …

Maybe, we should 
allocate economic 
resources in the right 
way  (i.e. where it is 
worth-while …)



• The «HUB- and- SPOKE» model for 
Onconephrology;

• Education and training to create the 
Onconephrologist

Onconephrology 
Core Curriculum



• Hypertension
• Proteinuria
• Cancer treatments elegibility
• Management of anticancer Tx in CKD, ESRD, or on 

dialysis
• Use of contrast medium in CKD
• RCC patients
• Urothelial cancer patients with CKD
• Acute Kidney Injury
• Electrolyte disturbances
• Management of cancer patients with glomerulopathies 
• Anemia in patients with CKD and cancer
• Thrombotic Microangiopathies
• Tumor Lysis Syndrome
• Hematological malignancy (Mieloma/Limphoma)

Main issues in our dedicated outpatient clinic…

Cosmai L, et al. Nephrol Dial Transplant 2018
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Prestazioni Ambulatorio Onco-Nefrologia Anno 2018

MESE Prime viste Controlli TOTALE
gennaio 27 50 77
febbraio 11 41 52
marzo 39 37 76
aprile 23 41 64
maggio 25 60 85
giugno 33 73 106
luglio 27 51 78
agosto 9 36 45
settembre 19 62 81
ottobre 26 75 101
novembre 22 102 124
dicembre 14 83 97

TOTALE 275 711 986
Prestazioni Ambulatorio Onco-Nefrologia Anno 2019

MESE Prime viste Controlli TOTALE
gennaio 11 64 75
febbraio 10 45 55
marzo 10 87 97
aprile 21 69 90
maggio 23 61 84
giugno 21 71 92
luglio 20 45 65
agosto 10 34 44
settembre 17 55 72
ottobre 29 65 94
novembre 21 82 103
dicembre 15 64 79

TOTALE 208 742 950

Data from “Ospedale San Carlo Borromeo”, Milan”

Cosmai L, et al. Nephrol Dial Transplant 2018



Champiat S, et al. Ann Oncol 2016.

This is true not only for immune 
checkpoint inhibitors
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This is true not only for immune 
checkpoint inhibitors

… the organ specialist is needed for mainly 
two reasons: for oncologists to learn proper 
management of toxicities but also for organ 

specialists to increase their knowledge about 
these new drug-mediated toxicities and 
therefore creating a virtuous circle for 

patients management …

STRONGLY IN COLLABORATION!!!



Something achieved in these years
Now we are discussing about onconephrology both among nephrologists and 
oncologists ... finally we became aware of this important issue!

• National (AIOM, SIN) and International Scientific Society Congresses (EDTA,
ASN, ISN) with dedicated sessions and Educational courses

• National Oncological and Urological congresses
• Epidemiological studies in Italy
• Books and Papers published on Intenational Journals
• Urological Guideline on kidney cancer (AURO 2012)
• AIOM Guideline on kidney cancer (2015-2016-2017-2018-2019-2020)
• TMD Project (Italian Multidisciplinary Group on GU cancer)
• Dedicated Onco-Nephrological Ambulatories
• Collaboration between Nefrological e Oncological International Society
• Interdisciplinary Working Group on Onco-Nephrology (AIOM-SIN) dedicatet

to specific projects (i.e. contrast medium in cancer patients)

The very first Ambulatory in a Italian Cancer Centre



Onco-Nephrology Service, i.e. 

• Onco-Nephrological Ambulatory 

• Multidisciplinary consultation for GU cancers

• The presence of a Nephrologist in every Comprehensive Cancer Centers in Italy as a 

structured part of their multidisciplinary team

• Onco-Nephrological Referral in every Nephrologic departement

• The Kidney Unit or better GU Cancer Unit

… the future 

In the US, the “Comprehensive Cancer Centers” have already adopted
Nephrologists as a structured part of their multidisciplinary team



What does ‘EBM? Really mean?

Evidence-Based Medicine Experience-Based Medicine



… and what we must do …
mainly research



… and what we must do …
mainly research



… do not forget ‘the elephant in the room’



Thank You for Your kind attention!!!

laura.cosmai@asst-fbf-sacco.it
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