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ABSTRACT 

The debate over whether to use age-adapted or age-independent estimated glomerular filtration rate ( eGFR) cut-offs for 
diagnosing chronic kidney disease ( CKD) reflects a fundamental tension between physiological understanding and 
clinical pragmatism. Age-adapted proponents highlight robust evidence that GFR declines naturally with age, with many 
healthy older adults falling below the traditional 60 ml/min/1.73 m2 threshold. They argue that fixed cut-offs risk 
overdiagnosing CKD in the elderly, potentially leading to unnecessary anxiety and treatment, while underrecognizing 
risk in younger individuals whose GFRs are abnormal for their age. Physiological and longitudinal studies support this 
view, suggesting age-specific percentiles may better reflect true pathology. Conversely, advocates for age-independent 
thresholds emphasize that age-related GFR decline is not benign. Large epidemiological studies show that older adults 
with an eGFR of 45–59 ml/min/1.73 m2 are at increased risk of kidney failure, cardiovascular events and mortality, even in 

the absence of albuminuria. They caution that redefining CKD based on age could exclude high-risk older adults from 

beneficial therapies and research and that ‘healthy’ reference populations may harbour undiagnosed disease. A 

balanced approach recognizes the physiological realities of aging while not ignoring the clinical risks associated with 

reduced kidney function in older adults. Individualized risk prediction tools and shared decision-making can help tailor 
diagnosis and management. Ultimately, moving beyond arbitrary thresholds toward a patient-centred, risk-based 
strategy may best serve individuals across their lifespans, ensuring that CKD diagnosis and care are both scientifically 
sound and clinically meaningful. 
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Figure 1: Age-related decrease in GFR among healthy adults [2 ]. 
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NTRODUCTION 

hronic kidney disease ( CKD) is a global health concern, affect- 
ng millions of individuals and imposing a significant burden on 
ealthcare systems. The diagnosis of CKD hinges largely on the 
easurement of glomerular filtration rate ( GFR) , with the cur- 

ent international consensus—embodied in the Kidney Disease: 
mproving Global Outcomes ( KDIGO) guidelines—defining CKD 

s an estimated GFR ( eGFR) < 60 ml/min/1.73 m2 , irrespective 
f age, for at least 3 months. However, this seemingly straight- 
orward threshold has become the subject of intense debate.
hould the same cut-off apply to a 30-year-old and an 80-year- 
ld, given the well-established physiological decrease in GFR 
ith age? Or does an age-independent definition better serve the 
oals of early detection, risk stratification and intervention? 

This article synthesizes the arguments for, by Pierre De- 
anaye, and against, by Priya Vart, age-adapted eGFR thresholds,
rawing on the latest epidemiological, physiological and clinical 
rials evidence. Then, Jürgen Floege and Carmine Zoccali offer an 
xpanded, nuanced perspective on how best to reconcile these 
iews in clinical practice. 

he case for age-adapted eGFR cut-offs 

pidemiological and physiological rationale 

he main argument for age-adapted CKD definitions is rooted 
n the consistent, robust observation that GFR decreases with 
ge in healthy populations. Cross-sectional studies across con- 
inents and populations, using both estimated and directly mea- 
ured GFR, reveal a strikingly similar pattern: in adults, GFR re- 
ains relatively stable until ≈40 years of age, after which it 
teadily decreases [1 , 2 ]. This phenomenon is not limited to spe- 
ific ethnicities or methodologies, although minor variations ex- 
st; e.g. some Asian populations may exhibit slightly lower nor- 
al percentiles [2 ], i.e. on average, Asian people have values that 
re lower than the average values seen in other populations, but 
hese values are still considered ‘normal’ for their group. The Eu- 
opean Chronic Kidney Disease Burden Consortium, analysing 
 1.5 million healthy Europeans, reaffirmed this finding, showing 
hat a substantial proportion of healthy individuals > 65 years 
f age have GFR values below the traditional CKD threshold of 
0 ml/min/1.73 m2 ( Fig. 1 ) [2 ]. Also, the 90th percentile of eGFR 
t 65 years of age is 90 ml/min/1.73 m2 , meaning that only a mi-
ority of healthy subjects > 65 years of age have a GFR over this
alue. 

Importantly, most of these data are cross-sectional, rais- 
ng questions about cohort effects and survivor bias. How- 
ver, the longitudinal Renal Iohexol Clearance Survey ( RENIS) 
n Tromsø, Norway provides compelling evidence that the de- 
rease is not merely an artifact of cross-sectional design. In this 
tudy, healthy individuals ages 50–75 years had their GFR mea- 
ured repeatedly over more than a decade using iohexol plasma 
learance, a gold-standard method. The results demonstrated a 
niversal, age-related decrease in GFR, even among those rig- 
rously screened for comorbidities [3 ]. The 95th percentile of 
FR change rate decreased with age, indicating that this is a 
ear-universal phenomenon not restricted to a subset of the 
opulation. 
Physiological studies further bolster this argument. Land- 

ark work at the Mayo Clinic combined imaging, direct GFR 
easurement and kidney biopsy in > 1300 living kidney donors 

4 ]. They found that while total nephron number and mea- 
ured GFR decrease with age, the single-nephron GFR remains 
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Figure 2: Risk of adverse outcomes by age and eGFR [1 ]. 
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emarkably stable. This suggests that the age-related decrease 
n total GFR is not due to pathological hyperfiltration or nephron 
oss secondary to disease but rather reflects a physiological 
daptation—possibly a reduced metabolic demand with aging.
otably, there was no compensatory increase in single-nephron 
FR in response to nephrosclerosis, further supporting the no- 
ion that this decrease is not inherently pathological. 

ritique of the fixed threshold 

roponents of age-adapted thresholds argue that the current 
xed cut-off of 60 ml/min/1.73 m2 , as recommended by the 
DIGO [5 ], risks overdiagnosing CKD in older adults and un- 
errecognizing risk in younger individuals. Studies upon which 
DIGO recommendations were based often used a reference 
roup with an eGFR > 95 ml/min/1.73 m2 —a value correspond- 
ng to the 95th percentile for healthy individuals > 65 years of 
ge. Delanaye argues that when the reference group is adjusted 
o reflect the lowest-risk GFR range for each age group, the asso- 
iation between an eGFR of 45–59 ml/min/1.73 m2 and mortal- 
ty becomes non-significant in older adults but remains signif- 
cant in younger adults with an eGFR of 60–74 ml/min/1.73 m2 

 Fig. 2 ) , an observation supporting the age-adapted threshold 
pproach [1 ]. This was confirmed in a population-based cohort 
tudy in Alberta, Canada, including adults with incident CKD, de- 
ned by a sustained reduction in eGFR for > 3 months. CKD was 
efined with either the fixed threshold ( < 60 ml/min/1.73 m2 ) 
 n = 127 132) or an age-adapted eGFR threshold ( < 75, 60 and 
5 ml/min/1.73 m2 for < 40, 40–64 and ≥65 years, respec- 
ively ( n = 81 209) [6 ]. Non-CKD controls ( n = 90 393) were de- 
ned as being ≥65 years of age with a sustained eGFR of 60–
9 ml/min/1.73 m2 for > 3 months and normal or mild albumin- 
ria. Among people with incident CKD with the fixed threshold 
ut not with the age-adapted definition, the majority ( n = 54 342) 
ere ≥65 years of age and had a GFR of 45–59 ml/min/1.73 m2 

ith normal albuminuria at baseline. In these people, the 5-year 
bsolute risk of kidney failure ( ≤0.12%) and death was similar 
n magnitude to the risk observed in the control group. This 
uggests that the current criteria for CKD that use the same 
GFR threshold for all ages may result in overestimation of the 
KD burden in an aging population ( CKD incidence at age 65–
9 years: 2356 versus 714 per 100 000 person-years) , overdiag- 
osis ( although the risks of death and kidney failure are similar 
o controls) and potentially unnecessary interventions in many 
lderly people who have age-related decreased GFR [6 ]. 

The 2024 KDIGO update continues to rely on CKD Prognosis 
onsortium data, now with > 20 million individuals, and uses 
 reference group with an eGFR of 90–104 ml/min/1.73 m2 [7 ].
hile the relative risks for adverse outcomes are smaller in 
lder adults, they remain statistically significant. However, crit- 
cs argue that these associations are driven by non-GFR deter- 
inants, such as the use of cystatin C, which is influenced by 

actors other than kidney function and is not widely available in 
linical practice [8 , 9 ]. 

otential consequences of age-adapted thresholds 

dopting age-adapted thresholds—or, ideally, GFR percentiles—
ould have far-reaching consequences. CKD prevalence in older 
dults would decrease, reducing unnecessary labelling and po- 
ential overtreatment. Simultaneously, prevalence would in- 
rease in younger populations, where risk may be underesti- 
ated under the current definition. For example, an eGFR of 
5 ml/min/1.73 m2 in a 35-year-old, currently considered nor- 
al, would be flagged as abnormal under a percentile-based ap- 
roach [1 ]. 
Critics of this approach sometimes accuse its proponents of 

ihilism, particularly regarding the care of elderly patients. How- 
ver, the argument is not to deny care, but to ensure that the di-
gnosis of CKD reflects true risk and need for intervention. For 
nstance, the EMPA-KIDNEY trial, which demonstrated benefits 
f sodium–glucose co-transporter 2 ( SGLT2) inhibitors in CKD,
id not include the population most affected by the overdiag- 
osis issue—older adults with an eGFR of 45–59 ml/min/1.73 m2 

nd normal albuminuria [10 ]. Thus the evidence base for treat- 
ng this group remains limited. 

he case for age-independent eGFR cut-offs 

linical and public health rationale 

he discussant in favour of age-independent eGFR thresholds,
riya Vart, argues that the age-related decrease in eGFR is not 
enign and should not be dismissed as ‘normal aging’. From a 
atient perspective, the distinction between physiological and 
athological decline is irrelevant if the risk of adverse outcomes 
ncreases with declining kidney function, especially when in- 
erventions exist that may reverse or slow this decline. Large 
eta-analyses, including an individual-level analysis of 46 co- 
ort studies, have shown that adults ≥65 years of age with an 
GFR of 45–59 ml/min/1.73 m2 and no to mild albuminuria ( CKD 

tage G3a-A1) are at increased risk of kidney failure, cardiovas- 
ular events and death compared with those with a higher eGFR 
11 ]. Even though the relative risk is lower in older adults, the
bsolute risk remains high due to the prevalence of decreased 
GFR in this age group. 

Some have argued that the small difference in 5-year risk 
f kidney failure between older adults with an eGFR of 45–
9 ml/min/1.73 m2 and those with 60–89 ml/min/1.73 m2 does 
ot justify labelling the former as CKD. However, the lifetime risk 
ay be substantially higher, and even the 5-year mortality risk is 
eaningfully different ( 8.3% versus 6.1%, a 36% relative increase) 

6 ]. Moreover, older adults with low kidney function have limited 
eserve, making them more vulnerable to acute kidney injury 
nd other complications [7 ]. 

imitations of ‘healthy’ reference populations 

 key critique of age-adapted thresholds is the reliance on GFR 
istributions from ‘apparently healthy’ individuals. The opera- 
ional definition of ‘healthy’ in these studies is often based on 
he absence of overt disease but may miss subclinical or undi- 
gnosed conditions, particularly in older adults. Preclinical hy- 
ertension and diabetes, as well as lifelong exposures to adverse 
ealth factors, can contribute to kidney function decline that is 
ot truly physiological [7 ]. Thus the observed decrease in eGFR 
ith age may partly reflect undiagnosed pathology, leading to an 
verestimation of what is ‘normal’ aging. 

mplications for clinical care and research 

any older adults who would not carry a CKD diagnosis under 
ge-adapted criteria have significant comorbidities such as dia- 
etes and cardiovascular disease. Since CKD independently en- 
ances risk in such patients, both monitoring and treating such 
atients would have to be adapted [6 ]. Ignoring these joint ef- 
ects could be detrimental to their care. 

This is particularly important when clinical trial evidence 
upports the benefits of interventions in such patients. For 
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xample, the EMPA-REG OUTCOME trial ( mean age 63 years,
ean eGFR 74 ml/min/1.73 m2 ) in patients with diabetes 
nd established cardiovascular disease, and the SCORED trial 
 median age 69 years, median eGFR 45 ml/min/1.73 m2 ) 
n patients with CKD and diabetes, with or without estab-
ished cardiovascular disease, demonstrated consistent car- 
iovascular benefits across levels of eGFR and urine albu- 
in:creatinine ratio. Similarly, intensive blood pressure con- 

rol has shown efficacy in reducing cardiovascular and re- 
al outcomes even in patients with low or no albuminuria
nd an eGFR > 45 ml/min/1.73 m2 [8 –10 ]. Redefining CKD
ased on age risks excluding older adults from beneficial 
herapies and research, potentially exacerbating disparities in 
are. 

There are also ethical and practical concerns. Lowering the 
iagnostic threshold for older adults implies that diminished 
ealth is less relevant in this population, potentially reinforc- 
ng age-based bias in therapeutic access, resource allocation and 
esearch. Older and in particular very old adults are already un-
errepresented in clinical trials, and age-specific cut-offs could 
urther marginalize this group by reducing the number eligible 
or study enrolment. 

isks of shifting thresholds 

he rationale for age-adapted thresholds is to reduce 
isclassification—decreasing false positives in older adults 
nd false negatives in younger individuals. However, this 
pproach may have unintended consequences. For example,
aising the cut-off for younger adults ( e.g. to 75 ml/min/1.73 m2 

or those < 40 years of age) could lead to overdiagnosis and
vertreatment in a group with low absolute risk while under-
ecognizing high-risk older adults. In clinical decision-making,
bsolute risk is often more relevant than relative risk, and older
dults tend to have higher absolute risks for adverse outcomes,
owering the number needed to treat to achieve meaningful 
enefit. 

oward a balanced, patient-centred approach 

he two moderators, Jürgen Floege and Carmine Zoccali, believe 
hat both perspectives offer compelling arguments, and the opti- 
al approach likely lies in integrating their strengths while mit-

gating their weaknesses. 

ecognizing physiological aging but not ignoring risk 

he physiological decrease in GFR with age is well docu-
ented and should inform our understanding of kidney health 

n older adults. Labelling every older adult with an eGFR
 60 ml/min/1.73 m2 as having CKD risks overdiagnosis, unnec- 
ssary anxiety and potential overtreatment. However, the clini- 
al risks associated with decreased eGFR in this population are
eal and should not be dismissed. The presence of comorbidi-
ies, limited kidney reserve and increased vulnerability to acute 
nsults all argue for continued vigilance and, where appropriate,
ntervention. 

oving beyond arbitrary thresholds 

ather than relying solely on fixed or age-adapted cut-offs, the
ocus should shift toward individualized risk prediction and 
anagement. Tools such as the Kidney Failure Risk Equation,
hich incorporates multiple variables ( age, sex, eGFR, albumin- 
ria, comorbidities) , offer a more nuanced assessment of risk 
nd can guide clinical decision-making [12 ]. This approach al-
ows for the identification of high-risk individuals across the age
pectrum, ensuring that those who stand to benefit from inter-
ention are not overlooked. 

ntegrating evidence and clinical judgment 

linical trial evidence should inform, but not dictate, practice.
hile trials such as the EMPA-KIDNEY and the DECLARE-TIMI58
ave demonstrated benefits of SGLT2 inhibitors in broad popu-
ations, their inclusion criteria may not capture all subgroups
ffected by the overdiagnosis debate. Clinicians must apply evi-
ence judiciously, considering the individual patient’s risk pro-
le, comorbidities and preferences. 

thical and practical considerations 

ny shift in diagnostic criteria must be accompanied by efforts
o ensure equitable access to care and research participation for
lder adults. Age should not be a barrier to therapy or study en-
olment, and diagnostic criteria should not reinforce age-based
ias. At the same time, overdiagnosis and overtreatment in low-
isk populations should be avoided. 

he role of percentiles and reference intervals 

he use of age- and sex-specific percentiles for GFR, as ad-
ocated by some, offers a promising avenue for refining CKD
iagnosis. This approach mirrors practices in other areas of
edicine, such as paediatric growth charts and bone mineral
ensity assessment. However, the implementation of such a
ystem requires robust, population-specific reference data and 
areful consideration of how to integrate percentiles into clinical
orkflows. 

ommunication and shared decision-making 

inally, clear communication with patients is essential. The di-
gnosis of CKD carries significant psychological and practical
mplications, including insurance, employment and quality of 
ife. Clinicians should discuss the meaning of eGFR results in the
ontext of age, comorbidities and overall risk, engaging patients
n shared decision-making about monitoring and intervention. 

ONCLUSION 

he debate over age-adapted versus age-independent eGFR cut-
ffs for CKD diagnosis reflects broader tensions in medicine be-
ween population-based guidelines and individualized care. The 
hysiological decrease in GFR with age is undeniable, but so too
re the clinical risks associated with reduced kidney function
n older adults. A balanced approach—grounded in robust risk
rediction, individualized management and ethical care—offers 
he best path forward. As our understanding of kidney disease
volves, so too must our diagnostic criteria, ensuring that they
erve the needs of all patients across their lifespans. 
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