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• None



• Association of CKD and cancer

• Significance of GFR in cancer 

• GFR assessment in cancer patients

• Society guidelines

• Impact of body composition on GFR assessment

• Future directions
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Objectives
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CKD prevalence in 
cancer patients •CKD is common in cancer patients

• In the NHANES cohort, among 
30,000 participants 32% patients 
with cancer had CKD and two thirds 
of this subgroup have eGFR 
between 30-60 ml/min per 1.73 m2

•In a French observational study of 
4684 participants (IRMA), 12–20% 
had eGFR <60 mL/min/1.73 m2 

Guo K et al,. Association between chronic kidney disease and cancer including the mortality of cancer patients: national heal th and nutrition 

examination survey 1999-2014. Am J Transl Res. 2022

Launay-Vacher V et al., Renal Insufficiency and Cancer Medications (IRMA) Study Group. Prevalence of Renal Insufficiency in cancer 

patients and implications for anticancer drug management: the renal insufficiency and anticancer medications (IRMA) study. Cancer. 2007

Lees JS et al., Kidney function and cancer risk: An analysis using creatinine and cystatin C in a cohort study. EClinicalMedicine. 2021



Patient, disease and treatment factors associated with kidney disease and 
cancer
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Lees JS et al., The 'other' big complication: how chronic kidney disease impacts on cancer risks and outcomes. Nephrol Dial Transplant. 2023
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Mortality in cancer patients with CKD

Guo K et al,. Association between chronic kidney disease and cancer including the mortality of cancer patients: national heal th and nutrition examination survey 1999-2014. Am J Transl Res. 2022

Mortality is higher in cancer 
patients with CKD compared 

to patients without CKD 
regardless of the type of 

cancer
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Significance of GFR in cancer patients
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Clinical trial 
enrollment 

Cancer 
therapy 
eligibility

Cancer 
therapy 
dosing

Monitor 
nephrotoxicity 

of cancer 
therapies 



9



Dosing of chemotherapeutic agents dependent on kidney function

10
Casal MA et al Estimation of Kidney Function in Oncology: Implications for Anticancer Drug Selection and Dosing. Clin J Am Soc Nephrol. 2019



Kidney function thresholds for cisplatin eligibility
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Wang E et al.,  Imprecise Kidney Function Thresholds in Cancer Clinical Trials and the Potential for Harm. JNCI Cancer Spectr. 2018

In a random sample of 
clinical trials with cisplatin, 
serum creatinine and CrCl 

was used in 46% patients to 
assess kidney function for 

cisplatin eligibility and eGFR 
was used in only 2%
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Lees JS et al., The 'other' big complication: how chronic kidney disease impacts on cancer risks and outcomes. Nephrol Dial Transplant. 2023

Nephrotoxicity of cancer therapies 



Pseudo-AKI due to cancer therapies

13
Kitchlu A et al., Anticancer Therapies-Perspectives from the American Society of Onco-Nephrology (ASON). Clin J Am Soc Nephrol. 2024

Important to diagnose pseudo-AKI to avoid unnecessary disruption or 
discontinuation of cancer-directed therapy
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What’s the GFR?
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What is GFR?



What is GFR?
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What is CrCl?

GFR ≠ CrCl
CrCl overestimates GFR by 10-40% due to tubular secretion of creatinine
CrCl can be estimated (CG CrCl equation) or measured (24 hr-urine CrCl)   
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Cockcroft–Gault (CG) creatinine clearance equation

• Developed in 1976 when serum creatinine 
assays were not standardized

• In 2011, serum creatinine assay methods 
were standardized to an isotope dilution 
mass spectrometry (IDMS) reference 
measurement procedure so average serum 
creatinine value decreased by 12% 

• 249 white males

• Multiplied by 0.85 for 15% adjustment 
for female sex was estimated based on 
expert opinion

• Reference method was not measured 
GFR but 24-hour urine CrCl



Methods used to assess kidney function

19

Sharma A et al., Time to Rethink the Current Paradigm for Assessing Kidney Function in Drug Development and Beyond. Clin Pharmacol Ther. 2022



GFR assessment
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•Estimate GFR using endogenous markers and equations 

•Measure GFR using exogenous markers



Adapted from Brady et al. Kidney360 2026 



KDIGO 2024: Approach to GFR evaluation using initial and supportive tests

22

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int. 2024
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Creatinine 

Falsely high • Cancer therapies cause 

pseudo-AKI

• High protein diet

• Supplements: creatine

Falsely low • Sarcopenia

• Low muscle mass

• Low protein diet

Cystatin-C

Falsely high • Obesity

• Smoking

• Pro-inflammatory states

• Steroids

• Thyroid disorders

• ?Certain cancers 

• ?Cancer therapies

Falsely low • Thyroid disorders

Non-GFR determinants of Creatinine and Cystatin-C
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Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int. 2024

KDIGO 2024: Utilization of Measured GFR
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ACCURATE ASSESSMENT OF 

KIDNEY FUNCTION IS 

IMPORTANT IN PATIENTS 

WITH CANCER

How do eGFR equations perform 
in patients with cancer?



Performance metrics for GFR estimating equations
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• P30 is the proportion of eGFR 
value within 30% of measured 
GFR

• These thresholds (10%, 20%, 30%) 
are suitable when comparing 
different equations to each other 
but variation of up to 30% may 
have clinical implications at an 
individual patient level
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Costa E Silva VT et al., A prospective cross-sectional study estimated glomerular filtration rate from creatinine and cystatin C in adults with solid tumors. Kidney Int. 2022



Prospective Cross-Sectional Study on the Performance of the 2021 CKD-EPI Equations 
Without Race in a Multiracial Population of Adults With Solid Tumors in Brazil

28
Costa E Silva VT et al., A Prospective Cross-Sectional Study on the Performance of the 2021 CKD-EPI Equations Without Race in a Multiracial Population of Adults With Solid Tumors in Brazil. Am J Kidney Dis. 2023

• CKD-EPIcr 2021 equation was more accurate than the CG equation

• eGF- EPIcr-cys 2021 combines equation was more accurate than the 2021 eGFRcr only 
equation and the 2012 eGFRcys only equation
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Titan SM et al., Performance  of Creatinine and Cystatin-Based Equations  on Estimating Measure d GFR in  People with H ematological and Solid Cancers . Clin J Am Soc Nephrol. 2025
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Chewcharat A et al., eGFR Discordance and Its Association with Outcomes After Allogeneic Hematopoietic Stem Cell Transplantation and Adoptive T-Cell Therapies. J Am Soc Nephrol. 2026



ASON Position Statement Committee 

Systematic literature review of the accuracy of equations to 
estimate GFR in adult patients with cancer 

• 39 studies that assessed the accuracy of eGFR equations using 
serum creatinine and/or cystatin C versus an exogenous filtration 
marker

• Total number of patients was 21,949 

—19,025 with solid cancers, 1146 with hematologic cancers and 1778 
unspecified malignancies

31
Kitchlu A et al, Assessment of GFR in Patients with Cancer: A Statement from the American Society of Onco-Nephrology. Clin J Am Soc Nephrol. 2024



Summary of GFR estimating equations assessed in studies identified by systematic literature review
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After excluding low-quality studies, 
the CKD-EPI creatinine–cystatin C 
equation was most frequently 
reported as the most accurate

Kitchlu A et al, Assessment of GFR in Patients with Cancer: A Statement from the American Society of Onco-Nephrology. 

Clin J Am Soc Nephrol. 2024
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Key messages for the assessment of GFR in patients with cancer

1.1: All patients initiating anticancer treatment should undergo baseline estimation of 
GFR before the start of therapy 

1.2: A contemporary, validated estimating equation using serum filtration markers(s) 
should be used when assessing GFR in patients with cancer 

1.3: Clinicians should be aware of shortcomings of creatinine-based equations, and if 
possible, use validated GFR estimating equations incorporating serum creatinine and 
serum cystatin C (i.e., eGFRCr-Cys) for decision making related to anticancer therapy 
eligibility and dose-adjustment 

1.4: Clinicians should avoid use of non-validated equations (e.g., the CG formula) for 
decision making related to anticancer therapy eligibility and dose-adjustment

1.5: Consider obtaining a mGFR via an exogenous filtration marker in patients with 
cancer for whom eGFR results in borderline eligibility for specific therapies or clinical trial 
inclusion

34

AMERICAN SOCIETY OF  ONCO-NEPHROLOGY

Kitchlu A et al, Assessment of GFR in Patients with Cancer: A Statement from the American Society of Onco-Nephrology. Clin J Am Soc Nephrol. 2024
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Creatinine 

Falsely high • Cancer therapies cause 

pseudo-AKI

• High protein diet

• Supplements: creatine

Falsely low • Sarcopenia

• Low muscle mass

• Low protein diet

Cystatin-C

Falsely high • Obesity

• Smoking

• Pro-inflammatory states

• Steroids

• Thyroid disorders

• ?Certain cancers 

• ?Cancer therapies

Falsely low • Thyroid disorders

Non-GFR determinants of Creatinine and Cystatin-C
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Discordance between eGFRcr and eGFRcys patients with cancer 
due to sarcopenia and adiposity

37

545 adult cancer patients with abdominal CT performed within 90 days of simultaneous 
eGFRcr and eGFRcys measurements 

Hanna PE et al., Sarcopenia, adiposity and large discordance between cystatin C and creatinine-based estimated glomerular filtration rate in patients with cancer. J Cachexia Sarcopenia Muscle. 2024

• CT sarcopenia: 59%
• High adiposity: 25% 
• High adiposity + sarcopenia: 44%
• Both sarcopenia and adiposity 

were  independently associated 
with large eGFR discordance (OR 
~2.0)



Discordance in eGFRcys and eGFRcr and medication-related 
adverse events in patients with cancer 

38

Hanna PE et al., Medication-Related Adverse Events and Discordancies in Cystatin C-Based vs Serum Creatinine-Based Estimated Glomerular Filtration Rate in Patients With Cancer. JAMA Netw Open. 2023

• 1869  patients with simultaneous eGFRcys and eGFRcr measurement
•  29% had discordant eGFR: eGFRcys >30% lower than eGFRcr
• Supratherapeutic drug levels and medication-related adverse events are more 

common in patients with discordant eGFR 



Sarcopenia, elevated BMI, and platinum-associated adverse 
events in lung cancer

39 Lyu J et al., Sarcopenia, Elevated Body Mass Index, and Platinum-Associated Adverse Events in Patients With Lung Cancer. J Natl Compr Canc Netw. 2025

• 604 patients 
• Sarcopenia and high BMI (>25 kg/m2) increased risk of anemia, thrombocytopenia and AKI
• CG-CrCL based carboplatin dosing that exceeded CKD-EPI–based dosing by ≥25 mg was 

associated with a higher risk of grade ≥2 adverse events
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Costa E Silva VT et al., Impact of Computed Tomography-Derived Body Composition Analysis on the Performance of GFR Estimating Equations in Patients with Cancer. Clin J Am Soc Nephrol. 2026

Combined eGFR 
creatinine–cystatin C 
performs better in 
patients with cancer 
and sarcopenia 
compared to eGFRcr 
and eGFRcys



Role of measured GFR in patients with cancer 

• Even the best GFR estimating equations remain indirect measures 
of kidney function and may be inaccurate in patients with cancer 
due to non-GFR determinants of creatinine and cystatin-C

• Measured GFR remains the reference standard when treatment 
decisions depend on precise kidney function 

— borderline cisplatin eligibility

— carboplatin dosing

— clinical trial enrollment

— suspected pseudo-AKI

41



Adapted from Brady et al. Kidney360 2026 
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Point-of-care transdermal GFR

44

• The tGFR detection system : Fluorescent tracer agent, 
Lumitrace (relmapirazin), sensor and display monitor 

• Relmapirazin is a non-radioactive, non-iodinated 
fluorescent GFR tracer

• Relmapirazin is injected and the system records its 
fluorescence intensity transdermally as a function of 
time via a sensor placed on the skin

• TGFR Monitor displays the average session tGFR reading



Point-of-care Transdermal GFR clinical trial

45

• Prospective, multicenter trial 

• 182 adult participants with kidney function ranging from normal to CKD stage 4 

• Transdermal GFR (tGFR) compared to reference plasma-derived indexed GFR (nGFR)

• Included all Fitzpatrick skin types (I–VI)

Finding Result

Primary endpoint achieved P30 = 94% (95% CI 89.4–96.9%)

Correlation with measured GFR R² = 0.84

Performance in CKD
P30 96% (>60), 92% (<60 

ml/min/1.73m²)

Safety
Excellent tolerability; no serious 

device-related adverse events

Dorshow RB et al., ,Accuracy of Point-of-Care Transdermal GFR Methodology. Kidney Int Rep. 2026



• GFR assessment is fundamental to Onco-nephrology

• Estimating GFR equations are better than CG-CrCl but have 
limitations in patients with cancer

• The future of precision oncology may require precision 
measurement of kidney function, not simply better 
estimation

46

Conclusions
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Thank You 
Questions & Discussion
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