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What should we know about the last eGFR 

equations without “race”?



 Thanks for the invitation…

 But this is a very touchy topic, not because it is about “race”

 This is not only science 

 Difference of perception between USA and Europe



Not only science

 History

 Sociology

 Philosophy

 Politics

 Communication (politically correct, wokism, tokenism)



The word RACE

We all agree that race, from a scientific (genetic) point of view 

does not exist : we are all Homo Sapiens



 In Europe, even using the word “race” in a scientific article could be 

considered as “racist”

 (but which alternative is semantically the best: ethnicity? ancestry? )

 In USA, this is a social categorization and the word “race” is used 

without restriction



Racism does exist in Europe and USA

but it is not the same story



+21%

+16%



eGFR

 Race is a social construct rather than a biological one

 How is race defined?

 Problem of mixed people (Brazil)

 A 40 years old woman with creatinine at 3.0 mg/dL 

CKD-EPI: 19 mL/min/1.73m² if non-Black vs 22 mL/min/1.73m² 
if Black => difference in referral to nephrologists, to be included in 
RCT, and to be wait-listed for a kidney transplant (20 
mL/min/1,73m²)











 8254 and 2601 (31.5%) were African American

 Without race coefficient, worse results in Black Americans





Is mGFR different between Black and 

White populations (USA)?



Is mGFR different between Black and 

White population (USA)?

N=1057 prospective living kidney donors

113 African Americans

Data are scarce in Black American individuals



Is mGFR different between Black and 

White population (Europe)?

mGFR in 508 living kidney donors (398 Caucasians and 50 Afro-Carribeans): 

no difference in mGFR



Is mGFR different between Black and 

White population (Africa)?



Is serum creatinine different between 

Black and White populations?



Is serum creatinine different between 

Black and White populations (USA)?

Serum creatinine in AA: 0,96±0,22 mg/dL

Serum creatinine in non-AA: 0,90±0,22 mg/dL



Is serum different between Black and 

White population (USA)?



Is serum different between Black and 

White population (USA)?





Is serum different between Black and 

White population (USA)?



Is serum different between Black and 

White population (USA)?



+21%

+16%

CORRECTION FOR RACE AT THE GFR LEVEL !

AND THE SAME for MALES and FEMALES







Unplished (submitted) data from 

Europe and Africa



EKFC

17321

White Europeans (Paris) 

4429

Black Europeans (Paris)

964

Africans

508



 mGFR seems not different

 Serum creatinine is not different between race

 …but serum creatinine is different between populations

 Nothing to do with race nor skin colour

 Difference in muscle mass ? 

 Difference in creatinine tubular secretion ?

 Difference in diet?

 Difference in creatine turnover?

 Genetic? (no proof)

 Differences could be explained indirectly by racism (muscle mass, diet)

We use serum creatinine for one century, and we still don’t know 
why serum creatinine is different in some populations



Solutions?

 Cystatin C

 A new creatinine-based CKD-EPI equation

 A new creatinine-based equation



Statistics

True GFR

estimated GFR

unbiased/

precise

-30% +30%

True GFR

-30% +30%

True GFR

-30% +30%

biased/

precise

unbiased/

unprecise

measured GFR

• Good correlation: a “sine qua non” condition but insufficient

• Bias: mean difference between two values = the systematic error

• Precision: SD around the bias = the random error

• Accuracy 30% = % of eGFR between ± 30% of measured GFR



Cystatin C







A new creatinine-based CKD-EPI 

equation















The impact on CKD prevalence in 

Europe

 Danish population-based laboratory data (creatinine from 2016-2018)

 N=4,768,234



-25%







N=100

N=61



Data from Africa





- Arguments can be posited in favor of using the previous CKD-EPI creatinine 

equation in Europe, Africa and Brazil without any race correction

- Should these countries use a new equation, developed in America to remedy a 

specific issue of structural racism relating to the Black Americans population, for 

a problem that may not be relevant in their own country?

- Especially if the performance characteristics of the new equation are poorer 

than the current equation when used without any race variable? 



A new creatinine-based equation



 Subjects with measured GFR and standardized creatinine

 11,251 development and internal validation

 8,378 external validation

 1,254 aged between 2 to 18 years

 7 + 6 cohorts

 Only White people







Unpublished (submitted) data from 

Europe and Africa



EKFC

17321

White Europeans (Paris)

4429

Black Europeans (Paris)

964

Africans

508



Having said that….



Having said that…

 All equations remain “estimation”…relatively good at the 

population level, but large imprecision at the individual level

P10 39,7 39,7 36,2 39,4 39,6



Miller WG, Clin Chem, 2021, p693 and p820

eGFR = 60,25 ml/min/1.73m²



Miller WG, Clin Chem, 2021, p693 and p820

eGFR = 60,25 ml/min/1.73m²

= 60 ml/min/1.73m² (CI 95%: 33-87)



Having said that…

 All equations remain “estimation”…relatively good at the 
population level, but large imprecision at the individual level

 Measuring GFR is sometimes important

P10 39,7 39,7 36,2 39,4 39,6



Conclusions
 The game is over in USA

 In White Europeans, the new equation performs worse than the 
previous one, and not better in Black Africans (without race coefficient)

 There are difference in serum creatinine between populations

 We don’t know why (and it is a pity)

 The correction should be at the creatinine level (for race and sex)

 This is done in the EKFC equation with dedicated (not race-adapted but 
population-specifically developed) Q values

 « Population » should be self-identified (might be large or not) 

 Cystatin C is another solution 

 Measured GFR is precision medicine 



Thank you !

Questions?


