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Renal function in the geriatric patient
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-To be old

-This is just to be 

young for a longer 

time than others

-That’s all

What is (normal) renal function in 
geriatrics?



International guidelines in Nephrology



60 mL/min/1.73 m²

Chronic Kidney Disease



Justification of this unique cut-off

 Simplicity

 Half of measured GFR in young adults but arbitrary (and 

maybe not correct)

 Because GFR < 60 mL/min/1.73 m² is associated with a 

higher mortality risk 
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Pottel H, Delanaye P, Clin Kidney J, 2017, p545

Measured GFR in 633 living kidney donors (Belgium, France)



 Healthy population in the Netherlands

 Equation CKD-EPI

 No diabetes, No hypertension, No specific therapy, Normal 
albuminuria

 1663 men 2073 women





The same in Japan…

Baba M, PlosOne, 2015

The same in USA…

Poggio ED, Kidney Int, 2009

The same in Morocco…

Benghanem Gharbi M, Kidney Int, 2016



 Concordant data worldwide

 eGFR is declining with aging

 A significant part of healthy subjects over 65 years have

eGFR<60mL/min/1.73m² 
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Age 18-54 y =>

Age 55-64 y =>

Age 65-74 y =>

Age >75 y =>

eGFR

Delanaye P, Clin Biochem Rev, 2016, p17

Glassock RJ, J Bras Nefrol, 2017, p59

Delanaye P, J Am Soc nephrol, 2019, p1785

Data from:
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With the kind permission of Marc Froissart

NephroTest Cohort (France)

Which GFR for patients with 

serum creatinine measured at 

80 µmol/L (0.9 mg/dL)?

IC 95% for subjects<65 years old

IC 95% for subjects>65 years old

GFR

S. Creatinine lab 

normality range 



Which one?

 Cockcroft

 MDRD

 CKD-EPI

 Others



26



Statistics

True GFR

GFR method 1

unbiased/

precise

-30% +30%

True GFR

-30% +30%

True GFR

-30% +30%

biased/

precise

unbiased/

unprecise

GFR method 2

• 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



Cockcroft DW, Nephron, 1976, 16, p31

Levey AS, Ann Intern Med, 1999, 130, p461



Cockcroft versus MDRD

Cockcroft MDRD

Population Canada 1976 USA 1999

N 249 1628

Mean GFR 73 40

Measured GFR Creatinine Clearance Iothalamate

Assay Jaffe (special) Jaffe calibré

% women 4 40

% black 0 (?) 12

Mean age 18-92 51

Mean weight 72 79.6

Indexation for BSA No yes

Internal validation no yes

Cockcroft DW, Nephron, 1976, 16, p31

Levey AS, Ann Intern Med, 1999, 130, p461







The new CKD-EPI equation



 CKD-EPI

 Development dataset: n=5504

 Internal validation: n=2750

 External validation: n=3896

 Creatinine calibrated 

 Median GFR in the development = 68 mL/min/1.73 m²





BIS1:

3736 X creatinine-0.87 X age-0.95 X 0.82 (if female)

• n=610, iohexol, IDMS traceable enzymatic method

• Mean = 52 mL/min/1,73 m²



 Lund-Malmo

 n=3495 (by 2847 subjects), iohexol, IDMS serum creatinine

 Mean GFR = 60 mL/min/1,73 m²

2014, 52(6), 815-824



N=6870, including 735 children



 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



Excel calculator: 

send me an email!







Cystatin C









Cystatin C

 + for Combined, children

 “Cost-effectiveness?”

 Some imprecision still persists at the individual level



n=805, Mean Age=80

J Am Soc Nephrol 26: 1982–1989, 2015. 

N=805

+74 y



N=804, from 74 to 93 years old



5 cohortes > 70 y

Creatinine
Bias: worse for CKD-EPI

Precision: best for LM and FAS

Accuracy: LM>FAS>CKD-EPI

Cystatin C
No difference between

No difference with creat

Combined
+5 to 10% compared to creatinine

LM+CAPA slightly better



Cockcroft : the come back…

(drug dosage adaptation and geriatry)



Why ?

 Safer in the old

 « History »

 Volume of distribution



« Safer » doses in the elderly

Cockcroft MDRD



Cockcroft and History



Cockcroft and volume of distibution

 Volume of distribution is important for drug dosage 

adaptation

 Weight is a proxy for volume of distribution



What about guidelines?

They don’t take position





Limitations of eGFR = creatinine

If creatinine is especially « bad » for reflecting GFR (most of 

time because abnormal muscular mass), your eGFR result 

won’t be accurate

Specific population: eGFR is not 

magic!!

Keep our clinical feeling!!

Anorexia Nervosa (Delanaye P, Clin Nephrol, 2009, 71, 482)

Cirrhotic (Skluzacek PA, Am J Kidney Dis, 2003, 42, 1169)

Intensive Care (Delanaye P, BMC Nephrology, 2014, 15, 9)

Severely ill (Poggio ED, Am J Kidney Dis, 2005, 46, 242)

Heart transplanted (Delanaye P, ClinTransplant, 2006, 20, 596)

Kidney transplantation (Masson I, Transplantation, 2013, 95, 1211)

Obese (Bouquegneau A, NDT, 2013, 28, iv122)

Elderly (Schaeffner E, Ann Intern Med, 2012, 157, 471)

Hyperfiltration (Gaspari F, Kidney Int, 2013, 84, 164)



Measuring GFR: Why?

Question of precision!

 The decision to initiate dialysis

 Sarcopenic individuals 

 Extreme body size

 Cirrhosis, ICU, Hyperfiltration

 Living kidney donation

 Dosing a potentially nephrotoxic drug

 Clinical research, EMA

 No definitive proof…



European Kidney Function Consortium (EKFC)



Conclusions

 GFR is physiologically declining with age

 The threshold for « normality » in the elderly could be 45 

mL/min/1.73m²

 Estimating GFR in the elderly is difficult…and still subject of debate

 New EKFC equation

 Interest of cystatin C (combined equations)

 Measuring GFR in very specific populations/indications



Thank you for your

attention!

pierre_delanaye@yahoo.fr


