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Learning Objectives

1) Understand the lack of robust evidence for renal dose adjustment 
of anticancer therapies

2) Review the approach to anticancer drug dosing in an exemplar case 
of carboplatin use in a patient with CKD

3) Review the principles of anticancer drug dosing in a patient 
receiving Kidney Replacement Therapy (KRT)



The Influence of Kidney Function on 
Cancer Therapy Decisions

• ‘Renalism’: Impacts therapy eligibility 
(both drugs/procedures) and dose-
adjustment

• Drug Effects on eGFR

• Clinical trial enrollment 

Schwenk MH. Kidney360. 2024.
 



Lack of Evidence-based Guidance
Exclusion of CKD from Trials of Cancer Therapy

Kitchlu et al. JAMA. 2018. 

• Systematic review of RCT for drugs for the 5 most common solid cancers (bladder, 
breast, colorectal, lung, and prostate) in 6 high-profile general medicine and 
oncology journals





Case 1
Carboplatin-dosing via Calvert Equation 

Muscle mass 
-dependent

Lower mGFR

Silva VTCE et al. Kidney360. 2025.



Dose Calculation via GFR
Carboplatin-dosing via Calvert Equation 

Calvert AH et al. J Clin Oncol. 1989.

A dosage formula has been derived from a retrospective analysis of carboplatin pharmacokinetics in 18 
patients with pretreatment glomerular filtration rates (GFR) in the range of 33 to 136 mL/min.

Carboplatin dose (mg) = target AUC ([mg/ml]×min) × (GFR+25) (ml/min)



Dose Calculation via GFR
Carboplatin-dosing via Calvert Equation 

Schwenk MH et al. Kidney360. 1989.

Carboplatin dose (mg) = target AUC ([mg/ml]×min) × (GFR  + 25) (ml/min)

Implementation of IDMS 

standardized Cr assay, SCr 

values  10%–20%, thus 

Cockcroft–Gault estimated CrCl

Cr is both filtered + 

secreted → CrCl may be 

10%–40% higher than the 

GFR as GFR declines

CG-CrCl



Dose Calculation via GFR
Carboplatin-dosing via Calvert Equation 

White-Koning M et al. Cancer Chemother Pharmacol. 2020.

“Calvert-CKD-EPI-CysC shows the best precision of all formulae and 
Calvert-CKD-EPI-Cr the best precision of creatinine-based 
formulae”



eGFR Discordance in Patients with Cancer
Sarcopenia and Adverse Events from Platinum Chemotherapy 

Lyu J et al. J Natl Compr Canc Netw. 2025.

Patients with NSCLC receiving cisplatin or carboplatin:

N = 604, CT-defined skeletal muscle and adiposity indices

Sarcopenia and elevated BMI (n= 67) was associated with increased risk of grade ≥2 adverse events

Patients whose Cockcroft-Gault–based glomerular filtration rate (GFR) 

dictated a carboplatin dose ≥ 25 mg higher than CKD-EPI GFR:



Body Surface-Area eGFR Adjustment
Carboplatin: Dosed via GFR only

White-Koneig  M et al. Cancer Chemother and Pharmacol. 2020.
Chew-Harris JS. Internal Med J. 2015.

1) BSA correction for carboplatin allows for less discordant dosing vs mGFR
2) CKD-EPI with BSA correction best predicts measured carboplatin clearance



Case 1
Carboplatin-dosing via Calvert Equation 

Silva VTCE et al. Kidney360. 2025.

46%
In dose



Case 1
Carboplatin-dosing via Calvert Equation 

Silva VTCE et al. Kidney360. 2025.



Case 1
Carboplatin-dosing via Calvert Equation 

Silva VTCE et al. Kidney360. 2025.



3.1: Cautious use of body surface-area (BSA) adjustment (e.g., correction for patients’ 
actual BSA) when estimating GFR for the purpose of carboplatin dose-adjustment in 
patients with cancer is appropriate. For other anticancer drugs, standardized (i.e., BSA-
indexed) GFR estimates are appropriate for drug dose-adjustment. 

3.2: Use of a measured GFR (mGFR) via an exogenous filtration marker in patients with 
cancer and atypical body habitus (e.g., obesity, sarcopenia/underweight, extremes of 
height, etc.) to guide cancer drug eligibility and dose-adjustment should be considered 

Kitchlu A et al. CJASN. 2024.

eGFR-based Carboplatin Dose Modification
Key Messages from ASON Position Statement



Case 1
Consensus Guidance for Carboplatin-dosing via Calvert Equation 

https://www.eviq.org.au/clinical-resources/eviq-calculators/4171-carboplatin-dose-calculator



Anticancer Drug 

Dosing in Kidney 

Dysfunction 

(ADDIKD) Guideline

Sandhu G et al. International 
consensus guideline on 
anticancer drug dosing in 
kidney dysfunction. 2022. 
eviQ, Cancer Institute NSW.



Case 2
Chemotherapy Dose Adjustment in Patients Receiving KRT

• 41-year-old male

• Metastatic seminoma, lymph node involvement

• RFR: “Dose adjustment of chemotherapy in ESKD”

• Past Medical History : Endstage Kidney Disease receiving intermittent hemodialysis thrice 
weekly, Monday/Wednesday/Friday

• Starting chemotherapy – proposed regimen: 

• Bleomycin

• Etoposide

• Cisplatin



Approach to Dose Adjustment of Systemic Therapy
Considerations in Advanced CKD/ESKD & KRT

Sprangers B et al. Cancer Treat Rev. 2021.

Cancer Prognosis and 
Intent of Systemic 
Therapy: 

Curative vs. Palliative 
Treatment?

Patient Age, 
Comorbidities, and 
Current Clinical Status:

Vitals signs, Laboratory 
Parameters

Pharmacokinetics and 
Pharmacodynamics of 
Systemic Therapy Drugs

Literature Review and 
Case Reports/Series

Characteristics of 
Kidney Replacement 
Therapy Modality 
and Residual Kidney 
Function



Dose Adjustment of Systemic Therapy
Drug Removal with Extracorporeal (EC) Treatment

Figure Courtesy of Dr. Stuart Goldstein. ADQI.



Case 2
Regimen Modification in Dialysis

Agent Metabolism Elimination MW 
(Da)

Protein 
Binding 
(%)

Vd (L/kg) Dialyzability

Bleomycin Hydrolases in 
multiple tissues 
(most in 
hepatic/GI)

Urine (66% 
unchanged)

1500 <1 0.3 Minimal

Etoposide Hepatic Urine (29% 
unchanged)

588.6 74-94 0.17-0.5 Minimal

Cisplatin Non-enzymatic 
aquation in 
multiple tissues 
and plasma

Urine (27-45% 
unchanged)

300 >90 0.5 Unbound/free
Component



Case 2
Regimen Modification in Dialysis

Agent Metabolism Elimination MW 
(Da)

Protein 
Binding 
(%)

Vd 
(L/kg)

Dialyzability Literature Review/ 
Comments

Bleomycin Hydrolases in 
multiple tissues 
(most in 
hepatic/GI)

Urine (66% 
unchanged)

1500 <1 0.3 Minimal 60% dose reduction 
or omission – high 
risk of pulmonary 
toxicity
No timing 
considerations 
around HD

Etoposide Hepatic Urine (29% 
unchanged)

588.6 74-94 0.17-
0.5

Minimal 50% dose reduction
No timing 
considerations 
around HD

Cisplatin Non-enzymatic 
aquation in 
multiple tissues 
and plasma

Urine (27-45% 
unchanged)

300 >90 0.5 Unbound/free
Component

50% dose reduction
After HD or non-
dialysis day vs high 
dose regimens:
1 – 2 h pre-HD  



Case 2
Regimen Modification in Dialysis

Agent Literature Review/ 
Comments

Standard Dosing (21 day 
cycle x 3)

Case 4 Example Dosing
(21 day cycle x 4)

Bleomycin 60% dose reduction or 
omission – high risk of 
pulmonary toxicity
No timing considerations 
around HD

Bleomycin 30 units IV 
weekly

Bleomycin omitted

Alternative: Consideration of 
Bleomycin 12 units IV 
weekly

Etoposide 50% dose reduction
No timing considerations 
around HD

Etoposide 100 mg/m2 days 
1-5

Etoposide 50 mg/m2
Days 1-5

Cisplatin 50% dose reduction
After HD or non-dialysis day 
vs high dose regimens:
1 – 2 h pre-HD  

Cisplatin 20 mg/m2 days 1-5 Cisplatin 10 mg/m2 days 1, 
3, 5 (post-HD)

Alternative: Consideration of 
Cisplatin 40 mg/m2 pre-HD



Future Directions
Dose Adjustment of Cancer Therapies in CKD

• Advocacy for regulatory body (e.g., FDA, EMA, Health Canada) requirements for PK, PD 
(and pharmacogenetics) data in the eGFR ranges where drugs may be frequently 
prescribed

• Multidisciplinary input for clinical trial design (oncology, nephrology, pharmacy):

i. Inclusion of kidney safety endpoints in trials of anticancer therapies

ii. Appropriate patient inclusion/exclusion criteria based on appropriate kidney health 
assessment

iii. Subgroup analyses of patients with CKD and KRT in clinical trials of anticancer 
therapy (or parallel trials for this population)

iv. Post-marketing safety studies of patients with advanced CKD and KRT

• Multidisciplinary consensus dosing guidelines informed by the above data 



Summary Points (1)
Dose Adjustment of Cancer Therapies in CKD

• Numerous drugs warrant dose modification according to kidney function, 
requiring individualization and balancing toxicity vs efficacy considerations

• Major limitations remain: exclusion from clinical trials, and lack of PK/PD data

• Dosing therapies with GFR-based eligibility or dose modification requires 
optimal GFR assessment and interpretation with consideration of body 
composition

• GFR assessment via validated contemporary estimating equations (where possible) 
incorporating creatinine and cystatin C (e.g., CKD-EPICr-CysC). Consideration of mGFR 
when accuracy will effect eligibility/dosing.

• Carboplatin dosing via Calvert equation should use BSA-adjusted eGFR

• Use of international consensus approaches (e.g. ADDIKD guidelines) is recommended 



Summary Points (2)
Dose Adjustment of Cancer Therapies in CKD

• Dosing of anticancer therapies in KRT requires a multidisciplinary 
approach incorporating:

• Review of pharmacokinetics/pharmacodynamics 

• Drug dialyzability (molecular weight, protein binding and volume of distribution)

• Available reported cases/series 

• Avoid precluding patients with CKD from potentially beneficial 
therapy!



Thank You
Questions/Discussion

abhijat.kitchlu@uhn.ca

@onconeph

ASON Membership Link
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