
Deferasirox-Associated Renal Toxicity

Mona Khurana, M.D.
Team Leader

Division of Pediatric and Maternal Health



2

Outline
• Deferasirox-associated renal toxicity
• Challenges with monitoring renal function

– Reliance on serum creatinine (SCr)and creatinine 
clearance (CLCr) to guide drug dosing decisions

– Utility and limitations of using prediction equations 
to estimate glomerular filtration rate (GFR)

• Updated renal dosing and monitoring labeling 
recommendations 



3

Deferasirox-Associated Renal Toxicity
• Increase in SCr and proteinuria most common 

renal adverse events in clinical trials
• Proximal renal tubular dysfunction including 

Fanconi Syndrome
• Acute kidney injury (AKI)
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Renal Proximal Tubular (PT) Toxicity

Hall AM, et al.  Drug-Induced Renal Fanconi Syndrome.  
Quarterly Journal of Medicine 2014
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SCR: Uses
Diagnosis and staging of AKI at bedside

KDIGO Clinical Practice Guideline for Acute Kidney Injury (AKI): 
http://www.kdigo.org/clinical_practice_guidelines/pdf/KDIGO%20AKI%20Guideline.pd

f

http://www.kdigo.org/clinical_practice_guidelines/pdf/KDIGO%20AKI%20Guideline.pdf
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SCR : Limitations
• Insensitive marker of 

early renal injury
• Less desirable to guide 

drug dosing decisions 
especially for drugs with 
low therapeutic index
– Substantial intra- and 

interindividual variability

Star RA. Treatment of Acute Renal Failure. 
Perspectives in Renal Medicine, 1998.
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SCR : Limitations

Colantonio D, et al. Closing the Gaps in Pediatric Laboratory Reference Intervals
Clinical Chemistry 2012
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Creatinine Clearance (CLCr)
• Not synonymous with glomerular filtration rate 

(GFR)
• Reflects urinary creatinine filtered by glomeruli 

and secreted by proximal renal tubule
• Overestimates true GFR by fraction of urinary 

creatinine derived from tubular secretion
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Cockcroft-Gault (CG) Equation
• Formula developed in 1973 to allow CLCr to be 

estimated from SCR in patients with a stable SCR
• FDA has historically used CLCr in pharmacokinetic 

studies to determine drug dosing in adults with 
renal disease

• Expressed in mL/minute and does not account for 
body surface area (BSA)
– Not desirable in pediatric patients in whom kidney size 

is proportional to BSA
– Uncorrected values would underestimate GFR for those 

with BSA less than mean (e.g. pediatric patients)
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Creatinine-Based Prediction Equations
• Incorporate demographic and clinical variables 

(e.g. age, race, sex, weight) which are correlated 
with differences in average muscle mass to 
account for inter-individual variability
– Modification of Diet in Renal Disease (MDRD)
– Chronic Kidney Disease Epidemiology Collaboration 

(CKD-EPI)
– Schwartz equations (original and “Bedside”) 
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Schwartz Equations: Utility

eGFR* = k x height (cm)/SCr (mg/dL)

• Original equation developed in 1976 
• Bedside equation developed in 2009 using new 

enzymatic SCr methodology (k=0.41)
• Accounts for BSA to eliminate variability in GFR 

caused by variations in body size

*eGFR = estimated GFR



13

Interpretation of eGFR

Values > 90 mL/min/1.73m2 normal 
in those with renal maturation

Schwartz GJ and Work DF  CJASN 2009
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Schwartz Equations: Limitations
• Don’t account for intra-individual variability in 

creatinine production 
– Volume status, activity, dietary protein consumption

• Assume SCr is at steady state
• Developed from data in 349 children age 1-16 

years with chronic kidney disease (GFR 15-75 
mL/min/1.73m2)
– Limited data in those with GFR > 75 mL/min/1.73m2
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Pediatric Thalassemia Population:
eGFR Interpretation

• Overestimate true GFR 
– Low baseline SCr (reduced muscle mass, malnutrition, 

vegetarian diet)
– Use original Schwartz equation with enzymatic SCr values

• Underestimate true GFR 
– High baseline SCr

• Drug-related reduced proximal tubular secretion of Cr
• Transient decreased renal perfusion due to volume depletion

– Use Bedside Schwartz equation with non-enzymatic SCr
values

• Chronic anemia associated with glomerular 
hyperfiltration
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Safety Analyses
• Goal was to inform deferasirox labeling
• Relied on eGFR derived from Schwartz 

equations rather than on SCr

– Exposure-response analyses
– Evaluating 5 year registry data
– Define AKI in nested case control study
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Prior Approved Labeling
Boxed Warning
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Current Approved Labeling
2018 Boxed Warning
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Approved Labeling
Section 4 Contraindications

Prior: Serum creatinine (SCr) > 2 times age-
appropriate upper limit of normal (ULN) 
or creatinine clearance (CLCr) < 40 
mL/minute 

2018: Estimated GFR less than 40 
mL/min/1.73m2 
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Prior Approved Labeling
Section 2 Dosage and Administration

• Prior to starting therapy, obtain baseline SCr in 
duplicate and determine CLCr (Cockroft-Gault 
method) 

• For patients with baseline renal impairment 
(CLCr 40-60 mL/minute), reduce starting dose 
by 50%
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Current Approved Labeling
Section 2Dosage and Administration

• Prior to starting therapy, obtain baseline SCr in duplicate 
and determine CLCr (Cockroft-Gault method) (subsection 
2.1 and 2.2]

• Calculate eGFR.  Use a prediction equation appropriate 
for adult patients (e.g. CKD-EPI, MDRD method) and in 
pediatric patients (e.g. Schwartz equations)

• Obtain urinalyses and serum electrolytes to evaluate 
renal tubular function

• For patients with baseline renal impairment (eGFR CLCr
40-60 mL/min/1.73m2), reduce starting dose by 50%
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Current Approved Labeling
Section 2 Dosage and Administration

• Monitor renal function monthly
• Interrupt dosing for pediatric patients who have 

acute illnesses which can cause volume depletion 
such as vomiting. Diarrhea, or prolonged decreased 
oral intake, and monitor more frequently.  Resume 
therapy as appropriate, based on assessments of 
renal function, when oral intake and volume status 
are normal.
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Current Approved Labeling
Subsection 2.5 Dose Modifications for Increases in SCr

Age 2-17 years
• Reduce the dose by 10 mg/kg/day if eGFR decreases by greater than 

33% below the average baseline measurement and repeat the eGFR
within 1 week

• …evaluate the risk benefit profile of continued Exjade use.  Use the 
minimum effective Exjade dose and monitor renal function more 
frequently, by evaluating tubular and glomerular function.  Titrate 
dosing based on renal injury.  Consider dose reduction or interruption 
and less nephrotoxic therapies until improvement in renal function.  If 
signs of renal tubular or glomerular injury occur in the presence of 
other risk factors such as volume depletion, reduce or interrupt Exjade
to prevent severe and irreversible renal injury.
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