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[Mola e§icwon utroAoyiopou Tou eGFR Taipiadel otnv EupwTrn ;

*  2TOIXEla Twv eclowoewyv eGFR

*  KpITnpla acloAoynong Twyv £CICWOEWV
* EClowoelc ue Baon TNV KpeaTivivn

* EClowoelg ye Baon tTnv kuoTtakivn C

* 2U0yKplon TNG akpielac Twv £CIOWOEWV

* EmmTwoelc atro Tnv aAAayrn o€ aAAN ecicwaon



a

ZeN0®
giov 202°
5
o’,

MaveAArivIo ZuvedPIO

Neppoloyiag 4

AAsEavdpounoAn

Xpnon eGFR

Avayvwpion - 2Taoliotroinon XNN

[TapatTouTI o€ VE@POAOYO

[TapakoAouBnon ecEAicnc XNN - EKTiunon Kivouvwy
[Tpocapuoyn 000NC PAPUAKWY

ETTIAoyn O1ayVWOTIKWY ECETATEWV

ATTO@aON VIO BepaTreia VEPPIKNG UTTOKATAOTACONC



MeTpnon PuBuou ZmreipapaTtikng Ainnong (mGFR)

* KdaBapon ecwyevwyv OEIKTWY 0INBnoNncg
° Inuline urinary clearance
* Jjohexol plasma clearance
° Jothalamate urinary clearance
* ITc-DTPA

* >ICr-EDTA



MeTpnon PuBuou ZmreipapaTtikng Ainnong (mGFR)

* Kabapon ecwyevwyv OEIKTWY 0INBnoncg
° Inuline urinary clearance
* Iohexol plasma clearance * E&étaon avagopdc
° Jothalamate urinary clearance * NAl0Bso1pdTNTA O Aiya EpyacThpIO
* PTc-DTPA * AUOKOAN, akpiIBn, xpovoRopa uéBodoc
* >ICr-EDTA




EkTinnon Tou PuBuou 2treipapaTtikng Ainnonc (eGFR)

* EKTiunon pyéow eclowoewyv (eGFR) 1Tou TTEPIAQUBAVOUY :
® TN OUYKEVTPWON EVOOYEVWYV BIOOEIKTWY OTOV 0PO (KPEATIVIVN, KUOTOKIVN-C)

° Onuoypa@Iika atoixeia (NAIKia, @UAo, QUAN, Bapoc, UYoc)



[TapAyovTEC TTOU ETTNPEACOUV TOUG EVOOVEVEIC OEIKTEC OINONONG

KpeaTtivivn

o

o

Uikn paca
TTapaywyn amo 1n olaiTa
owANnvapIiakn €KKpion

ECWVEPPIKN AaTTOuAKpUVON

avegapTnTa a1mo TO0 GFR

KuoTtakivn C

g KATTVIOUO

@ UTTO- / UTTEP- BUPEOEIDIOUOC
@ KOPTIKOOTEPOEION

g YXPOVIa PAEyuOVN

Kidney International (2024) 105 (Suppl 45), S117-5314



[MaTi cugTtTEPIAQUBAvVOVTaI OI TTAPAYOVTEG NAIKIO, @UAO, @UAR
oTOV UTTOAOYIONO TOU GFR ;

['1a va KOAUWOUV TIC OIOKUMAVOEIC TG KPEATIVIVNG ATTO diTid, KUPIWC TN
MUIKN pada, tTou ogv etTnpeadouv 1o GFR

2TOXOG . N EAAXIOTOTTOINON TWV CUCTNUATIKWY AABWYV OTIC TTANOUCOUIAKEC
OMAOEC, TTOU XapakTnpidovTtal atrd TNV NAIKIA, TO QUAO, TN PUAN

ATTOTEAECHA: aUcNoN TNC OKPIBEIAC TWV ECIOCWOEWVY



KpITnpla EKTINNONS TNG ETTIOOONG TWYV ECICWOEWV

@ Bias = AmékAion eGFR am6é mGFR 0TOX0G 70 0

* 1 <% /min/1.73m?
* AIGueon Slagopd (eGFR - MGFR) MIKEN 5 ml/min/1.73m

. , , , * pétpia 5-10 ml/min/1.73m?
® QPVNTIKA TIUA ONUGIVEI CNUAIVEI UTTOEKTIUNON

* peyaAn >+ 10 ml/min/1.73m?

@ Precision 30% (P30) = AkpiBeia pe TrepiOwpio 30%
®* TO TTOO0O0TO TWV TIHWV eGFR 1TOU CuuTTiTITOUV PE TIC TIMEC MGFR, pe ammokAion + 30%
* 75-90% aT1TO0EKTO

* > 90% 10avIKO
Pottel H et al. N Engl J Med 2023
Fu EL et al. Nephrol Dial Transplant 2024



Adpn ektipnon Tou GFR

eGFRP_ ~ 90%

+ 30% + 30%
- 21-39 42-78 |
I I
| | | | | I
+ 15% + 15%
26-35 51-69

mGFRP,, ~90%

90% TWV TIHWYV eGFR
oupTriutrTouv ye mMGFR pue
aTToOKAIoN £ 30%




O1 KUplIeG e€ilowoelic eGFR pye Baon Tnv KpeaTtivivn

Table 1: Main creatinine-based equations.
Name Age (years) Sex eGFR equation
Cockcroft and Gault >18 ((140 - age) x weight/SCr)*0.85 if female
MDRD study equation >18 GFR = 175 x SCr—11>* x age=0203 x 0.742 (if female)
CKD-EPlL.ea (ASR) >18 Female SCr < 0.70 144 x (SCr/0.70)7%3% x 0.992948° x 1.159 (if Black)
SCr > 0.70 144 x (SCr/0.70)~129 x 0.992948 x 1.159 (if Black)
Male SCr < 0.90 141 x (SCr/0.90)~%411 x 0.992948° x 1.159 (if Black)
SCr > 0.90 141 x (SCr/0.90)~129 x 0.992948° x 1.159 (if Black)
y CKD-EPlreq (AS) >18 Female SCr <0.70 143 x (SCr/0.70)~%241 x 0.9938%¢e
AIJ EPIKN SCr > 0.70 143 x (SCr/0.70) 2% x 0.99384¢°
Male SCr < 0.90 142 x (SCr/0.90)~9392 x 0.99384¢e
SCr > 0.90 142 x gSCr/0.9OZ—1-2°° x 0.99384¢ee
EKFCcrea 18-40 Female SCr/Q < 1.0 107.3 x (SCr/Q)—9322
SCr/Q> 1.0 107.3 x (SCr/Q)~11%2
E U p (b-n- n Male SCr/Q < 1.0 107.3 x (SCr/Q)—0322
SCr/Q > 1.0 107.3 x (SCr/Q)~1132
>40 Female SCr/Q < 1.0 107.3 x (SCr/Q)~%322 x 0.990("ge-40)
SCr/Q > 1.0 107.3 x (SCr/Q)~1132 x 0.990(Age-40)
Male SCr/Q < 1.0 107.3 x (SCr/Q)~%322 x 0.990"ge-40)
SCr/Q> 1.0 107.3 x (SCr/Q)~1132 x 0.990"ge-40)
LMREV >18 Female <150 (in pmol/L) X =25+ 0.0121 x (150 - SCr) (SCr in pmol/L)
>150 X =2.5-0.926 x log(SCr/150)
Male <180 X = 2.56 + 0.00968 x (180 - SCr)
>180 X = 2.56-0.926 x log(SCr/180)
GFR = exp(X - 0.0158 x age + 0.438 x log(age))
BIS >70 BIS1: 3736 x SCr %% x age 0% x 0.82 (if female)
ASR: age, sex and race factors; AS: age and sex but no race factor; BIS: Berline initiative study; LMREV: Revised Lund Malmo; SCr: serum creatinine (for Q values see
Table 2).

Delanaye P et al. Clinical Kidney Journal 2023



Cockcroft & Gault equation I*I

((140 - age) x welght/SCr)*0.85 1f female

H TTpwTtn £€icWaON TTOU XPNOIUOTTOINONKE EUPEWC

[TapaueTpol: KPEATIVIVN OpOU, NAIKIA, @UAO, BAPOC

EkTipnon kaBaponc kpeaTtivivng, 0xi GFR (ml/min ka1 6x1 /1.73 m?)
AvaTrTuxonke o€ TTANBUO O 249 atOpwy, AiyeEC YUVAIKEC
2.TNPIXONKE O€ ceTTEPACEVN NEBODO NETPNONC TNC KPEATIVIVNG

MiKpOTEPN aKpPIBEIO ATTO TIC TTIO CUYXPOVEC ECIOWOEIC

Cockcroft, D.W. and M.H. Gault. Nephron 1976



Modification of Diet in Renal Disease study (MDRD) equation

GFR = 175 x SCr—11>* x age=0293 x 0.742 (if female)

MaOBnuarika 1Tio TToOAUTTAOKN aT1TO TNV £ciowaon Cockcroft & Gault

[TapdaueTpol: (aABouuivn, oupia), KPEATIVIiV 0pOU, NAIKIa, @UAO, UAR, OYI Bdpog
EukoAia otov autopaTto uttoAoyiopo Tou GFR a1ro ta epyaoTtnpia

Scr measured by Jaffe assay

1628 atopa, n TAsiovoTnTa pe GFR < 60 ml/min/1.73m?

2UCTNMATIKA UTTOEKTINNON TOU GFR, 1010ITEPA OTIG UWYNAEG TIMEC KPEATIVIVNG

Levey AS et al Ann Intern Med 1999



Chronic Kidney Disease Epidemiology (CKD-EPI) equation

Female SCr < 0.70 144 x (SCr/0.70)~032% x 0.99294€¢ x 1.159 (if Black)
SCr > 0.70 144 x (SCr/0.70)~1209 x 0.99294€¢ x 1.159 (if Black)
Male SCr < 0.90 141 x (SCr/0.90)~0411 x 0.99294€¢ x 1.159 (if Black)
SCr > 0.90 141 x (SCr/0.90)~1299 x 0.992948¢ x 1.159 (if Black)

[TapAuUETPOI : KPEATIVIVN, NAIKIO, @QUAO, UAN

Scr by i1sotope dilution mass spectrometry (IDMS) traceable assays

AvaTtrtucn 8.254 aroua atro 10 peAETEC, eTTIKUPpWON o€ 3896 aTopa ATTo 16 UEAETEC

2 UUTTEPIANQPONKAV UYIEIC

AI0QOPETIKOC £KOETNC avaloya ue SCr, yia TRV ATTO@UY UTTOEKTIMNONG OTOUC UVYIEIC
MIKPOC apIBuOC aTOpwy >70 €TWV KOl JEIOVOTATWY

Levey AS et al. Ann Intern Med 2009



Mepiopiopoi CKD-EPI 2009 equation : HAIKia

* [lapadoxn ot n oxeon kpeativivne kal GFR €ival otaBepn ye Tnv avodo TnG nAIKiag >>>
o GFR @0Bivel pyeta 1a 18 £€1n

* 21NV mpayuatikotnTa 0 GFR €gival otaBepoc pexpl Ta 40 £€1n Kol ETA POIvEl

Levey AS et al. Ann Intern Med 2009



Meiwon Tou GFR peta Ta 40 £Tn o€ uyigic uTTOWPNPIOUG OOTEG VEPPOU

n=>5.482

Table 4. Meta-analysis results for mean GFR, CKD-EPI and FAS estimation in ml/min/1.73 m?

Age group, years #Studies CKD-EPI FAS Mean mGFR 95% CI
20-30 22/24 114-125 107.3 106.7 104.6-108.9
30-40 22/24 107-117¢ 107.3 104.9 102.8-107.0
40-50 20/24 99-109 95-107 99.0 96.5-101.6
50-60 18/24 93-101 84-95 90.7 88.1-93.3
60-70 14/24 86-95 75-84 84.0 79.5-88.5

>70 6/24 70-88 52-75 69.4 66.1-72.7

Pottel H et al. Nephron 2016



Mepiopiopoi CKD-EPI 2009 equation : HAIKia

[Tapadoxn o1l n oxEon KpeaTivivng kKal GFR €ival otaBepn ye Tnv avodo TNC NAIKiag >>>
o GFR ¢0Oivel yeta ta 18 €1n

21NV TpayuaTikotnTa 0 GFR gival otaBepoc pexpl Ta 40 €1n Kal JETA POivel

ATroTéAsopa: utrePEKTINNON Tou GFR oTIg nAIKieg 18-30 €Tn

[TAaoTtn auegnon Tou eGFR otn petdaon atro TIC TTAIDIATPIKEC ECICWOEIC

Levey AS et al. Ann Intern Med 2009



[Mepropiopoi Tng CKD-EPI 2009 equation : ®uAn

* Aucnon akpifelac ye Tnv eilcaywyn ocuvteAeoTtn o010pBwaonc Tou GFR, avaAoya pe Tn QUAN
* H oxeon kpeativivne kal GFR 0gv gival idia oTou¢ AeUKOUC Kal Jaupouc otV AJEPIKN

H idia SCr avtioToixei o€ 16% uwnAoTtepo GFR oTouC paupoucg
* Mn KaAn amédoon oTouc paupoucg o EupwTtrn, BpadiAia kalr Appikn

Alacpopég TNC SCr ava TTANBUC MO (KaTtaywyn, TPOTToC CwNC) Kal OX1 ava QUAN

Levey AS et al. Ann Intern Med 2009
Delanaye P et al. Clin Chem Lab Med 2023



ATToQUYN XPNONG CUVTEAECTN YIA TN @UAN CTOV UTTOAOYICHNO TOU PZA

@ H QuAnN eival duvauikn TTAPAPETPOC
@ 2UVIOTA KOIVWVIKO, TTOAITIOUIKO, YEWYPAPIKO, aAAG OXI BIOAOYIKO TTAPAYOVTQ

g Mia duadikn METABANTA O0gv cuvuTToAoyiel TN BIOAOYIKN KOl KOIVWVIKN TTOIKIAOOp@Ia
METOCU TWV AVOPWTTWYV PE KOIVA QUAETIKA KATAYWYN

g  ATTayopeucn oUAAOYNC OEOOHEVWY VIO TA PUAETIKA XOPOKTNPIOTIKA

@ XpPNon TnG £Ciowong XwpPic aAAayn OTOV GUVTEAEDTH VIO TN PUAN
(CKD-EPI 2009 non black)

Inker LA et al. N Engl J Med 2021
Delanaye P et al. Clin Chem Lab Med 2023



CKD-EPI 2021 equation

Female SCr < 0.70
SCr > 0.70
Male SCr < 0.90
SCr > 0.90

143 x (SCr/0.70)~0241 x 0.9938A¢e
143 x (SCr/0.70)~12% x 0.9938A¢e
142 x (SCr/0.90)~0302 » 0.9938A¢e
142 x (SCr/0.90)~12%0 x 0.9938A¢e

[TpooTTaBEIa eCicWONC TNC ATTOKAIONG OTNV EKTIUNON YIA TIC OUO QUAEC

[TapapeTpol : KpeaTivivn, NAIKIa, QUAO, o1 @UAR

AvaTrTuxonke Kupiwc oe TTANBuopo oTic HIA (emkupwaon og 4050 - 579 yaupol)

Alatripnon TNG apXIKNG JaBnuaTikngG eciowong :

TO 1010 MEIOVEKTNHA TNG UTTEPEKTIMNONG YiIa TOUuG <30 £1n

P30 > 85%, ottw¢ kai n CKD-EPI 2009

Inker LA et al. N Engl J Med 2021



CKD-EPI 2009 (age, sex, race)

* YTrepeKkTiynon Kata 3,7

ml/min/1.73m? oTouC naupoucg

* YmrepekTiynon kata 0,5
ml/min/1.73m? oTou¢ AcukoUC

CKD-EPI 2009 vs 2021

Inker LA et al. N Engl J Med 2021
Delanaye P et al. Clin Chem Lab Med 2023



CKD-EPI 2009 vs 2021

CKD-EPI NB 2009 (age, sex)
CKD-EPI 2009 (age, sex, race)

* YTroekTiynon karta 7,1
* Y1repekTipnon Kata 3,7 ml/min/1.73m? oTouc

ml/min/1.73m? 0ToUug NaUPOUG MaUPOUG

* YTrepekTiunon karta 0,5 * YTrepekTiunon kara 0,5
ml/min/1.73m? 0Toug A€UKOUC ml/min/1.73m? oToug A£UKOUC

Inker LA et al. N Engl J Med 2021
Delanaye P et al. Clin Chem Lab Med 2023



CKD-EPI 2009 vs 2021

CKD-EPI NB 2009 (age, sex)

CKD-EPI 2009 (age, sex, race) CKD-EPI 2021 (age, sex)

* YTroekTiynon karta 7,1
* Y1repekTipnon Kata 3,7 ml/min/1.73m? oTouc

* YTroeKkTiuynon Kata 3,6

ml/min/1.73m? oTouC paupouc

ml/min/1.73m? 0ToUug NaUPOUG MaUPOUG

* YTrepeKTiMNON Kata 3,9

* YTrepekTiunon karta 0,5 * YTrepekTiunon kara 0,5 _
ml/min/1.73m? oTou¢ Aeukoucg

ml/min/1.73m? 0Toug A€UKOUC ml/min/1.73m? oToug A£UKOUC

Inker LA et al. N Engl J Med 2021
Delanaye P et al. Clin Chem Lab Med 2023



CKD-EPI 2009 vs 2021

CKD-EPI NB 2009 (age, sex)

CKD-EPI 2009 (age, sex, race) CKD-EPI 2021 (age, sex)

* YTroekTiynon karta 7,1
* Y1repekTipnon Kata 3,7 ml/min/1.73m? oTouc

* YTroekTipnon Kata 3,6

. , , ml/min/1.73m? oTou¢ YaUupPOUG
ml/min/1.73m? oTou¢ naupoug HaUupPOoUGg

* YTmrepekTiunon kata 3,9

* YmrepekTiynon kata 0,5 * YwrepekTipnon kata 0,5 ml/min/1.73m?* oToug AEUKOUG

ml/min/1.73m? 0Toug A€UKOUC ml/min/1.73m? oToug A£UKOUC

P30 85-90%
Inker LA et al. N Engl J Med 2021

Delanaye P et al. Clin Chem Lab Med 2023
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A Unifying Approach for GFR Estimation: Recommendations of ()]

the NKF-ASN Task Force on Reassessing the Inclusion of Race in

Diagnosing Kidney Disease
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Cynthia Delgado, Mukta Baweja, Deidra C. Crews, Nwamaka D. Eneanya, Crystal A. Gadegbeku,
Lesley A. Inker, Mallika L. Mendu, W. Greg Miller, Marva M. Moxey-Mims, Glenda V. Roberts, Wendy L. St. Peter,

Curtis Warfield, and Neil R. Powe

Background: In response to a national call for re-
evaluation of the use of race in clinical algorithms,
the National Kidney Foundation (NKF) and the
American Society of Nephrology (ASN)
established a Task Force to reassess inclusion
of race in the estimation of glomerular filtration
rate (GFR) in the United States and its
implications for diagnosis and management of
patients with, or at risk for, kidney diseases.

Process & Deliberations: The Task Force orga-
nized its activities over 10 months in phases to
(1) clarify the problem and evidence regarding
GFR estimating equations in the United States
(described previously in an interim report), and, in
this final report, (2) evaluate approaches to
address use of race in GFR estimation, and (3)
provide recommendations. We identified 26 ap-
proaches for the estimation of GFR that did or
did not consider race and narrowed our focus, by
consensus, to 5 of those approaches. We holis-
tically evaluated each approach considering 6
attributes: assay availability and standardization;
implementation; population diversity in equation
development; performance compared with
measured GFR; consequences to clinical care,
population tracking, and research; and patient
centeredness. To arrive at a unifying approach to
estimate GFR, we integrated information and
evidence from many sources in assessing
strengths and weaknesses in attributes for each
approach, recognizing the number of Black and
non-Black adults affected.

Recommendations: (1) For US adults (>85% of
whom have normal kidney function), we recom-
mend immediate implementation of the CKD-EPI

AJKD Vol 79 | Iss 2 | February 2022

creatinine equation refit without the race variable
in all laboratories in the United States because it
does not include race in the calculation and
reporting, included diversity in its development,
is immediately available to all laboratories in the
United States, and has acceptable performance
characteristics and potential consequences that
do not disproportionately affect any one group
of individuals. (2) We recommend national
efforts to facilitate increased, routine, and timely
use of cystatin C, especialy to confim
estimated GFR in adults who are at risk for or
have chronic kidney disease, because
combining filtration markers (creatinine and
cystatin C) is more accurate and would support
better clinical decisions than either marker
alone. If ongoing evidence supports acceptable
performance, the CKD-EPI eGFR—cystatin C
(eGFR.,.) and eGFR creatinine—cystatin C
(eGFR,,.cys r) refit without the race variables
should be adopted to provide another first-line
test, in addition to confirmatory testing. (3)
Research on GFR estimation with new
endogenous filtration markers and on
interventions to eliminate race and ethnic
disparities should be encouraged and funded.
An investment in science is needed for newer
approaches that generate accurate, unbiased,
and precise GFR measurement and estimation
without the inclusion of race, and that promote
health equity and do not generate disparate care.

Implementation: This unified approach, without
specification of race, should be adopted across the
United States. High-priority and multistakeholder
efforts should implement this solution.

Visual Abstract online

Complete author and article
information provided before
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AvabBewpnon Tng xpnong Tng “@uAng”
OTIC €CloWOEIC eKTiMNoNS Tou GFR oTig HINA

Apeon epapuoyn TnG giowonc CKD-EPI 2021, yiarTi ;
o OtV TTEPIAQUPAVEI CUVTEAEDTN VIO QUAN

* AVATITUXONKE O AVTITTIPOOWTTEUTIKO TTANBUC O

* gival dlaBeoiun o€ OAa Ta epyaoTthnpia oTic HITA

o £xel ammodekT arrodoon (P30 > 85%)

* Ol TMIBAVEC CUVETTEIEC OEV ETTIBAPUVOUV TTEPICTOTEPOD
KATTOIO OaOa



ATTOQUYN XPNONC OUVTEAEDTN YIA TN QUAN OTOV UTTOAOYIOUO TOUu P2A

®

Practice Point 1.2.4.2: Use of race in the computation of eGFR should be avoided.




Revised Lund Malmo (RLM) equation

Female <150 (in pmol/L) X = 2.5+ 0.0121 x (150 - SCr) (SCr in pmol/L)
>150 X = 2.5 -0.926 x log(SCr/150)
Male <180 X = 2.56 + 0.00968 x (180 — SCr)
>180 X = 2.56-0.926 x log(SCr/180)
GFR = exp(X - 0.0158 x age + 0.438 x log(age))

[TapaueTpol : KpeATIViv opou, NAIKia, QUAO

n= 850 2ounodoi (376 yuvaikec), 18-95 eTwv

SCr by enzymatic and IDMS-traceable assays

KaAuTepn ammodoon atouc 2oundouc cuykpiTika pe MDRD & CKD-EPI
KaTtaAANAn via Aeukouc¢ EupwTraioucg

[leplopiouevn Xpnon KToC Eupwtng

Bjork J et al. Scand J Clin Lab Invest 2011
Nyman Ulf et al. Clin Chem Lab Med 2014



- Berlin Initiative Study (BIS) equation

BIS1: 3736 x SCr—%¢/ x age=%2> x 0.82 (if female)

[TapaueTpol : KpeaTivivn opou, NAIKia, QUAO

610 aropa > 70 eTwv

50,4% cixav eGFR < 60 ml/min/1.73m?

KaAutepn atmédoon otov TTANBuouo avatrtucne tnS ato 1iIc MDRD & CKD-EPI

Xpnon evroc EupwTrng

Schaeffner ES et al. Ann Intern Med 2012



Full Age Spectrum equation

107.3
FAS — eGFRloz (38Cr ) for 2 < age < 40years
/.
FAS — eGFR = % 0.988(4840)  for age > 40 vears
(SCr/Q) S

OpaAn petaaon atrd TIC TTAIDIKEC ECIOWOEIC OTIC ECIOWOEIC TWV EVNAIKWY

6.870 uyin Kal atopa Je VEPPIKN vooo (735 TTaidid, 1764 >70 eTwv)

["aAAia, ['epuavia, NopBnyia, MeyaAn Bpettavia, HINA

KavovikoTroinuévn tipn kpeativivne : SCr/ Q

Pottel H et al. Nephrol Dial Transplant 2016



European Kidney Function Consortium (EKFC) equation (2021)
E¢EAicn TNC ecicwonc FAS

Age SCr/Q Equation
2-40y <1 107.3 x (SCr/Q) 0322
>1 107.3 x (SCr/Q) 1132
>40y <1 107.3 x (SCr/Q)70:322 x 0,99(0(Age - 40)
>1 107.3 x (SCr/Q) 1132 x 0.990Age ~40)

* AegdouEva KUPIWCG atto AeuKoug EupwTraioug
* 19.629 daroua (11.251 avatrruen + 8378 €mKUpwaon)
* Oxi utrepekTipnon tou GFR oTtouc véoucg, otwe n CKD-EPI

Pottel H et al. Ann Intern Med 2021



Mpoocappoyn TS KpeaTivivng ( SCr/ Q)

g Q= 0Iaueon TINN TNC SCr oTOV AVTIOTOIXO WC TTPOC TNV NAIKIA, UAO, QUAN uyin TTANBUCHO

g TIANOUOPOC = ouAda ATOUWYV UE KOIVA XOPOKTNPIOTIKA (Z QUAN)

Q creatinine (mg/dL)
Populations Male Female
White Europeans [37] 0.90 0.70
Black Europeans [48] 1.02 0.74
White US [49] 0.94 0.70
Black US [49] 1.03 0.72
Black Africans [46] 0.96 0.72

Pottel H et al. Ann Intern Med 2021
Delanaye P et al. Clinical Kidney Journal 2023



Q values EKFC SCr equation

* BeAtiwon €mmidoonc / akpifelag he Tn Xpnon TiHwyv Q yia OUyKEKPIPMEVOUC TTANBUOPOUC
* Q value oTnVv apxIkn eCiocwaon

* amo BEAyio Kal 2ounoia

® QgUOTNVETAI YIa Aeukouc EupwTraioucg
* Q value yia paupouc EupwTraiouc

* 90 00T1ec veppou atro lNapiol kal OUO KOOPTEC APPIKAVWY

Pottel H et al. Ann Intern Med 2021



AlIQypOauMa ATTOKAIONG TWYV ECIOWOEWYV a1ro To MGFR o0& oxeon ME TNV NAIKIaA
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Etridoon Twyv e§iIcowoewyv ekTiunong GFR pye Baon Tnv KpeaTivivn
o€ AEUKOUG Kal paupoug TTAnBuououc otnv Eupwtrn, BpadiAia Kol A@pikn

Performance of creatinine-based equations to estimate glomerular filtration rate
in White and Black populations in Europe, Brazil and Africa

A new creatinine-based equation (CKD-EPI, ) has been suggested to estimate glomerular filtration rate in the USA.

Background This new equation omits the race variable. The accuracy of this equation in Europe and Africa is unknown.
Methods Results
GFR measurements:
« Black/White Europeans : : -
/ / b P P30 is the percentage of estimated GFR within £ 30% of measured GFR
Black Africans ; 9
I « Brazilians 109 -
90 Black Europeans (n=964) White Europeans {n=17,321) Black Africans (n=508)
80 —~
. . > 70 7'\\\\ /1’ \
Various GFR equations: G 4o AW Y
/ CKD-EPI (2009): with race CKD-EPI, o 50 -
™ N\ /
and without race coefficient, CKD-EPI,, .. R 4 \\%
~ 30
v/ ASR = ASR-NB in White Europeans 20
/ CKD-EPI (2021): CKD-EPI, e
/ Revised Lund-Malmé: LMREV 10 20 30 40 50 60 70 80 10 20 3040 50 60 70 80 90100 10 20 30 40 50 60 70 80
- : : Age ( ) Age | ) Age | )
// European Kidney Function Consortium: EKFC O O S
ASR ASR-NB AS ASR AS ASR ASR-NB AS
EKFC* = equation with population-specific Q values LMREV ====-EKFC —— EKFC" LMREY  =--- EKFC LMREV =-=-=-EKFC —— EKFC*

Q = median normal creatinine concentration

In Europe and Africq, the performance of CKD-EPI, _ is suboptimal. The EKFC equation presents the best

lusi
Sanciysion performance in the whole age range for the European and African populations included in this study.

e Delanaye, P., et al. NDT (2022)
?&:ﬁ:ﬁmmﬂou @N DTSOCiOl



Etridoon Twyv e§iIcowoewyv ekTiunong GFR pye Baon Tnv KpeaTivivn
o€ AEUKOUG Kal paupoug TTAnBuououc otnv Eupwtrn, BpadiAia Kol A@pikn

Methods
GFR measurements: * AvVOOpPOMIKN MEAETN
» Black/White Europeans i i
sBlock Al * 13.856 atoua (1572 paupol)
 Brazilians

Various GFR equations:

CKD-EPI (2009): with race CKD-EPI,
and without race coefficient, CKD-EPI

ASR = ASR-NB in White Europeans
CKD-EPI (2021): CKD-EPI,
Revised Lund-Malmo: LMREV

European Kidney Function Consortium: EKFC

ASR-NB

ENUENENCNEE AN

Delanaye, P., et al. NDT (2022)



P30 (%)

KaAutepn ouvoAIKn €TTIOO0N 0& OAO TO NAIKIOKO @aocua : EKFC
Xeipotepn cuvoAikn etridoon : CKD-EPI 2021 (AS)

P30 is the percentage of estimated GFR within £ 30% of measured GFR

100
90 Black Europeans (n=964) White Europeans (n=17,321) Black Africans (n=508)
80
70
60
50
40
30
20
10

0

10 20 30 40 50 60 70 80 10 20 3040 50 60 70 80 92010010 20 30 40 50 60 70 80
Age (years) Age (years) Age (years)
ASR ASR-NB AS ASR AS ASR ASR-NB AS
LMREY -----EKFC —— EKFC* LMREY  ====- EKFC LMREV -----EKFC —— EKFC*

Delanaye, P., et al. NDT (2022)



Etridoon Tng EKFC oTic HIA : KaAutepn ouykpiTika pe tTnv CKD-EPI

Performance of the European Kidney Function Consortium (EKFC)

N\
creatinine-based equation in United States cohorts. kidney Q ) lmsz
=

INTERNATIONAL P

Cohort (X 1. Methods ' N Results
..’ A The EKFC,c equation showed no statistical bias

The bias of the EKFC;; was closer to zero than the CKD-EPl,,,,

9 US-based cohorts e The percentage of estimated GFR within 30% of measured GFR

12,854 participants o M, @ (P30) was similar for CKD-EPI,,,, (79.2%) and EKFC;. (80.1%),
e S e e but improved with the EKFC, equation (81.1%).

10,064 non-Black

individuals

2,790 Black individuals

Delanaye, 2023 CONCLUSION The EKFC-equation can be used to estimate GFR in
the USA incorporating either self-reported race or unknown race at

the patient’s discretion




[MNaTi ATav xe1potepn n €midoon TnG e¢icowonc CKD-EPI 2021 otnv EupwTrn ;

H eciowon CKD-EPI avarmrtuxbnke pe dedopeva atro Tov TANBUOPO TNC APEPIKNG

2. TNV EupwTrn XpnoiJoTtrolouvTal OIAPOPETIKEC TEXVIKEC HETPNONC GFR, Kupiwc
TTAAOPATIKEC KABAPOEIC Kal OXI VEPPIKNA KABapaon 1wBaAauikou.

21NV Eupwtrn xpnoiyotrolcital Kal evCUUATIKN pEBodoc¢ peTpnong Tne SCr

O1 un yaupol TTAnBuouoi TNC EupwTrng €ival TTI0 OJOIOYEVEIC, O€ avTifeon e TNV
AUEPIKN, TTOU TTEPIAaUavouyV 1Bayeveic, Mecikavouc, AoIATEC, ICTTAVOPWVOUC

Delanaye P et al. Nephrol Dial Transplant 2023



Nephrol Dial Transplant (2023) 38: 1-6
https://doi.org/10.1093/ndt/gfac254
Advance Access publication date 7 September 2022

should it be adopted or ignored?

What should European nephrology do with the new CKD-EPI m
equation?
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* H CKD-EPI 2021 ox1 yovo dev £xel KOAUTEPN, AAAQ £XEI XEIPOTEPN ATTOOOON ATIO TNV
Tponyoupevn, Tou 2009, apou utrepekTiuael TrTepiIocoTePo 10 GFR

* H peyaAutepn uttepekTipnon Tou GFR, 101aiTepa o0TOUC NAIKIWWEVOUC AQVTPEC EVOEXOUEVA Ba
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Ouolopop@ia oTov TPOTTO EKTINNONG TNG VEPPIKN AEITOUPYIOC KAl VOOOU
2 UYKPIgIJa OTOoIXEID

[TOAUKEVTPIKEC WEAETEC, KOIVA KPITAPIA £VTACNC N ATTOKAEITUOU

Evociceic Evapenc N O1aKOTTNC PAPUAKWYV
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Abstract: The EFLM recommends not to implement the
race-free Chronic Kidney Disease Epidemiology Con-
sortium (CKD-EPI) equation in European laboratories and
to keep the 2009 version of the CKD-EPI equation, without
applying a race correction factor. This recommendation is
completely in line with a recent Editorial published by the
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European Renal Association who has also proposed to
change to a novel equation only when it has considerably
better performance, trying to reach global consensus
before implementing such a new glomerular filtration rate
(GFR) estimation equation. In Europe, this equation could
be for instance the new European Kidney Function Con-
sortium (EKFC) equation, which is population-specific,
developed from European cohorts and accurate from in-
fants to the older old. Beyond serum creatinine, the esti-
mating equations based on cystatin C will probably gain in
popularity, especially because cystatin C seems indepen-
dent of race. Finally, we must keep in mind that all GFR
equations remain an estimation of GFR, especially rough at
the individual level. Measuring GFR with a reference
method, such as iochexol clearance, remains indicated in
specific patients and/or specific situations, and here also,
the role of the clinical laboratories is central and should
still evolve positively in the future.

Keywords: chronic kidney disease epidemiology consortium
(CKD-EPI); creatinine; equation; estimated glomerular filtra-
tion rate (eGFR); european kidney function consortium (EKFC).

Compared to the “old” Cockcroft and Gault equation, the
“new” creatinine-based equations to estimate glomerular
filtration rate (GFR) allow a systematic estimation of the
GFR (eGFR) with creatinine results by clinical laboratories.
Yet, the decision to automatically report (or not) the eGFR
on the results protocol and the choice of the equation used
to estimate GFR engages the responsibility of the clinical
laboratories [1|. However, the choice of the eGFR equation
is not so easy. Indeed, several equations are available.

H EupwTrikn OpooTtrovoia KAIVIKA XNUEIAG KO
EpyaoTnpilakng latpikng (EFLM) cuoTnvel:

* Na unv epappoletal n eciowon CKD-EPI 2021 oTa
EupwTtralka epyacTrplia

* Na epapuoletal n CKD-EPI 2009, xwpic ouvTeAEDTN
O16pOwanc yia 1N uAN (CKD-EPIlasr-nB )



ECilowoeic eGFR pe Baon Tnv kKuotakivn C

Table 3: CKD-EPI and EKFC equations with cystatin C.

Age
Name (years) Sex eGFR equation
CKD-EPIsysc >18 Female ScysC < 0.80 133 x (SCysC/0.80) %% x 0.996248¢ x 0.932
ScysC > 0.80 133 x (SCysC/0.80) 1328 x 0.996248¢ x 0.932
Male ScysC < 0.80 133 x (SCysC/0.80)~04%9 x 0.99624g¢
ScysC > 0.80 133 x (SCysC/0.80)~1328 x 0.996248¢
CKD-EPIscyscysc (ASR) >18 Female  SCr<0.70  ScysC < 0.80 130 x (SCr/0.70)9248 x (ScysC/0.80)70375 x 0.99524ge
SCr<0.70  ScysC > 0.80 130 x (SCr/0.70)9248 x (ScysC/0.80) 0711 x 0.99524ge
SCr>0.70  ScysC < 0.80 130 x (SCr/0.70)-0601 x (ScysC/0.80)~0375 x 0.9952Age
SCr>0.70  ScysC > 0.80 130 x (SCr/0.70)-0601 x (ScysC/0.80)~0711 x 0.9952Age
>18 Male SCr<0.90  ScysC < 0.80 135 x (SCr/0.90) %297 x (ScysC/0.80) 0375 x 0.995248¢
SCr<0.90  ScysC > 0.80 135 x (SCr/0.90) %27 x (ScysC/0.80) %711 x 0.995248¢
SCr>0.90  ScysC < 0.80 135 x (SCr/0.90)-0601 x (ScysC/0.80)~0375 x 0.9952Age
SCr>0.90  ScysC > 0.80 135 x (SCr/0.90)~0601 x (ScysC/0.80)~0711 x 0.9952Age
CKD-EPIscyseysc (AS) >18 Female  SCr<0.70  ScysC < 0.80 130 x (SCr/0.70)~9%21% x (ScysC/0.80) 232 x 0.996148¢
SCr<0.70  ScysC > 0.80 130 x (SCr/0.70)~9%21% x (ScysC/0.80)%778 x 0.996148¢
p SCr>0.70  ScysC < 0.80 130 x (SCr/0.70)%5% x (ScysC/0.80) %32 x 0.996148¢
AI.I EPIKN SCr>070  ScysC > 0.80 130 x (SCr/0.70) 5% x (ScysC/0.80)°778 x 0.99614¢¢
>18 Male SCr<0.90  ScysC < 0.80 135 x (SCr/0.90)-0144 x (ScysC/0.80)~0323 x 0.9961Age
SCr<0.90  ScysC > 0.80 135 x (SCr/0.90)-0144 x (ScysC/0.80)~0778 x 0.9961Age
SCr>0.90  ScysC < 0.80 135 x (SCr/0.90) 5% x (ScysC/0.80) %32 x 0.996148¢
SCr>0.90  ScysC > 0.80 135 x (SCr/0.90) 5% x (ScysC/0.80) %778 x 0.996148¢
EKFCseysc 18-40 ScysC/Q < 1.0 107.3 x (SCysC/Q)~0-322
ScysC/Q > 1.0 107.3 x (SCysC/Q)~1132
E U p(b-n- n >40 ScysC/Q < 1.0 107.3 x (SCysC/Q)~2322 x 0.990(Age-40)
ScysC/Q > 1.0 107.3 x (SCysC/Q) 1132 x 0.990Age-40)
EKFCscrseysc <18 Median of EKFCgc, and EKFCcys

ASR: age, sex and race factors; AS: age and sex but no race factor; ScycC: serum cystatin C; SCr: serum creatinine Q value for creatinine: see Table 2 Q value for cystatin

C: Q = 0.83 until 50 years and Q = 0.83 + 0.005x(Age—50) after 50 years.

Delanaye P et al. Clinical Kidney Journal 2023




CKD-EPI cys 2012 (age, sex)

Female ScysC < 0.80 133 x (SCysC/0.80)794%9 x 0.996248¢ x 0.932
ScysC > 0.80 133 x (SCysC/0.80)~ 1328 x 0.996248¢ x 0.932

Male ScysC < 0.80 133 x (SCysC/0.80)~%4% x 0.99624¢¢
ScysC > 0.80 133 x (SCysC/0.80) 1328 x 0.9962/8¢

* [lapauerpol: KuoTakivn C, nAIKia, @UAO ( 0xI UAN )
* [1oAuU pikpn atrokAlon amdé mMGFR

°* P30 (85-89%) : xapnAOTEPO OUYKPITIKA UE TIC ECIOCWOEIC UE BAon TNV

KQEATIVIVN KAl TV KUCTOKIVN

Inker LA et al. N Engl J Med 2021
Delanaye P et al. Clinical Kidney Journal 2023



CKD-EPI cr-cys 2012 (age, sex, race)

Female SCr < 0.70 ScysC < 0.80 130 x (SCr/0.70)~92%8 x (ScysC/0.80)7%37> x 0.995248¢
SCr < 0.70 ScysC > 0.80 130 x (SCr/0.70)7%-2%8 x (ScysC/0.80)°711 x 0.995248¢
SCr > 0.70 ScysC < 0.80 130 x (SCr/0.70)~0%1 x (ScysC/0.80)7937> x 0.99524¢¢
SCr > 0.70 ScysC > 0.80 130 x (SCr/0.70)~96%1 x (ScysC/0.80)7%/11 x 0.995248¢
Male SCr < 0.90 ScysC < 0.80 135 x (SCr/0.90)7%2%7 x (ScysC/0.80)7%37> x 0.995248¢
SCr < 0.90 ScysC > 0.80 135 x (SCr/0.90)7%2% x (ScysC/0.80)°711 x 0.995248¢
SCr>090  ScysC < 0.80 135 x (SCr/0.90)~%°“! x (ScysC/0.80) 37> x 0.995248¢
SCr > 0.90 ScysC > 0.80 135 x (SCr/0.90)7%%°1 x (ScysC/0.80)7%/11 x 0.995248¢

* YmepekTipnon GFR katd 2,5 ml/min/1.73m? atouc paupoug (P30 88,6%)
* YmrepekTipnon GFR katd 0,6 ml/min/1.73m? atouc Agukoug (P30 99,4%)

g MeyaAuTtepn ouvoAikn akpifeia (P30 >90%) ouykpITika e TNV TTponyoupevn (2012),

aAAQ Kal JE TN ouyxpovn TNE KpeaTivivng (2021) Inker LA et al. N Engl J Med 2021

Delanaye P et al. Clinical Kidney Journal 2023



EKFC cys

18-40 ScysC/Q < 1.0 107.3 x (SCysC/Q)~0-322
ScysC/Q > 1.0 107.3 x (SCysC/Q)~ 1132
>40 ScysC/Q < 1.0 107.3 x (SCysC/Q)~%322 x 0.990(Age-40)
ScysC/Q > 1.0 107.3 x (SCysC/Q)~1132 x 0.990(Age-40)

[TAnBuouiakéc opddec atmo Eupwtrn (11.231), HIA (1093 Acukoi), Appikn (508)
ETTitTreda KuoTaKivNG TTAPOPOIO O€ JAUPOUC KAl AEUKOUC

Mikpn 010@pOoPA KUCTAKIVNG O€ YUVAIKEC KAl QVTPEC

[TapapeTpol : KuoTakivn C kal nAikia ( o)1 @UAo, OXI @UAR )

Qcc = 0,83 mg/L péxpl Tnv nAikia 50 eTwv + 0.005 x (age-50) yia Touc¢ > 50 eTWV

[Mapopola akpifeia ye EKFC cr, yeyaAutepn ammo CKD-EPI cys

Inker LA et al. New Engl J Med 2021



EKFC cr + cys

Median of EKFCscr and EKFCcys

* MeyaAutepn akpifeia ammo EKFC cr, EKFC cys, CKD-EPI equations

* P30 > 90% oTouc 1TePIoccOTEPOUC TTANBUOPOUC

Inker LA et al. New Engl J Med 2021



AKpifeia Twyv eClowoewyV eKTiunong GFR
ME BAonN TNV KpeaTivivn, TNV KUoTakKivn C N Kal TIG OU0, TNV KAIVIKN TTPAEN

Accuracy of GFR-estimating equations based on

creatinine, cystatin C or both in routine care

The focus of the study was the Results
performance of eGFR equations in

routine practice, including new

CKD-EPI (2021) and EKFC (2021,

2023) equations.
eGFRcr eGFRcr-cys
Methods Bias*
- (mL/min/1.73 m? 2to +9.1 ¢ A R —1.0 10 +4.
0 2 t 9 1 PERFORMANCE 1 5 t 2 5 P@E

6174 adults referred for
single-point plasma clearance

of iohexol, 9579 observations P30* (%) 68 —_ 82 m 88 — 91
m PERFORMANCE PERFORMANCE
Creatinine and cystatin C
N *Across varied equations:
CKD-EPI = CKD Epidemiology Collaboration; EKFC = European Kidney Function Consortium,;
H N CAPA = Caucasian, Asian, Pediatric and Adult; RLM = revised Lund-Malmo.

SCREAM, Stockholm, Sweden
Routine referrals 2011-2021

NDT (2023)

Fu, E. L. et al equations performed best, with minimal variation among equations.
@NDTSocial There was larger variation in performance of eGFRcr equations.




AKpifela Twy eglowoewyv eKTiunong GFR
ME BAonN TNV KpeaTivivn, TNV KUoTakKivn C N Kal TIG OU0, TNV KAIVIKN TTPAEN

The focus of the study was the
performance of eGFR equations in
routine practice, including new

CKD-EPI (2021) and EKFC (2021, °* n=6174 &ToMO
2023) equations.

Methods * Stockholm Creatinine Measurements ( SCREAM ) project

MMM * Etetaoceic poutivac 2011 - 2021
6174 adults referred for
single-point plasma clearance

of iohexol, 9579 observations ¢ A&lO)\()Yr]OT] 11 £§|O'(DO'€(UV

D

Creatinine and cystatin C

SCREAM, Stockholm, Sweden
Routine referrals 2011-2021

Fu EL et al. Nephrol Dial Transplant 2024



OAeg o1 eCiIcowoeic eGFR cr-cys gixav KaAUuTepn atrodoon cUuyKpITIKA pE TiIC eGFRcer

eGFRcr eGFRcr-cys
Bias®
(ML/min/1.73 m?) 0.2 to +9.1 m -1.5 to +2.5 ny
P30* (%) 68 o 82 PERPDE&MANCE 88 o 91 PERFDF%NCE

OKOMO Kal o€ aoBeveic ue KapOIOKN AVETTAPKEIA, NTTATIKA N VEOTTAACOUATIKI VOOO

Fu EL et al. Nephrol Dial Transplant 2024



AtrokAiIon eGFRcr & eGFRcys atmo mGFR o€ ouvapTtnon ME TNV NAIKIO

A. Creatinine-based equations
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Fu EL et al. Nephrol Dial Transplant 2024



AtrokAiIon eGFRcr & eGFRcys atmo mGFR o€ ouvapTtnon ME TNV NAIKIO

A. Creatinine-based equations B. Cystatin C-based equations

30 ' 30.
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> MeyaAn utrepeKTipnon otoug < 30 eTwv
o1 CKD-EPI 2009 & 2021 Fu EL et al. Nephrol Dial Transplant 2024



30+

N
o

Median bias (eGFR-mGFR), mL/min/1.73m?*
o o

-10

AtrokAion eGFRcr amo mGFR og cuvapTtnon pe to BMI

A. Creatinine-based equations
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» Ymrepektipnon tou GFR ota atopa

JUE XaunAo BMI

> MIKPOTEPEC ATTOKAITEIC OTIC

eclowoelc eGFRceys & eGFRcer-cys

Fu EL et al. Nephrol Dial Transplant 2024
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AtrokAion eGFRcr & eGFRcys amo mGFR og ouvaptnon GFR

A. Creatinine-based equations
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KaAuTtepeg emidooeic eGFRcr otoug TTANBUOUOUC ONUIOUPYIAG TOUG

eGFRcr eguation validation cohort SCREAM
CKD-EPI 2021 bias 3,9 ml/min/1.73m? bias 9,1 ml/min/1,73m?
P30 = 86,5% P30 = 68,1%
EKFC 2021 bias 0,6 ml/min/1,73m?2 bias 2,7 ml/min/1,73m?2
P30 = 85,8% P30 = 79,5%

Fu EL et al. Nephrol Dial Transplant 2024



KaAuTtepeg emidooeic eGFRcr otoug TTANBUOUOUC ONUIOUPYIAG TOUG

eGFRcr eguation validation cohort SCREAM
CKD-EPI 2021 bias 3,9 ml/min/1.73m? bias 9,1 ml/min/1,73m?
P30 = 86,5% P30 = 68,1%
EKFC 2021 bias 0,6 ml/min/1,73m?2 bias 2,7 ml/min/1,73m?2
P30 = 85,8% P30 = 79,5%

O1 emdooeic Twv eGFR cys gival TTapoOpoIEG 0 OAOUG TOUS TTANBUCOUG,
AVESAPTATWS GPUANG N PUAOU

Fu EL et al. Nephrol Dial Transplant 2024



XpNnon TnG idI10¢ CICWONC ava YEWYPAWPIKN TTEPIOXN,
ETTIKUPWHMEVN VIO TOV AVTIOTOIXO TTANOUCHO

Practice Point 1.2.4.1: Use the same equation within geographical regions

g ETTIAEyETAI ECIOWON TTOU £XEI AVATITUXOEI TOV I010 1) TTAPATTANCIO TTANBUCOUO
g O KaBe TTANOBUCUOC EXEI KOIVWVIKEC, ONMOYPAPIKEC KAl EBVIKEC TTAPAAAAYEC

@ Agv UTTAPXEI Mia ECiOwaON TTOU Eival KOAUTEPN 0€ OAOUC TOUC TTANBUCOUC



Xpnon ecicwoewyv eGFR

Recommendation 1.1.2.1: In adults at risk for CKD,
we recommend using creatinine-based estimated

glomerular filtration rate f cystatin C is
available, the GFR category should be estimated

from the combination of creatinine and cystatin C

L L L
(D160 2024 Clinical Practice Guideline for the (creatinine and cystatin C-based ¢ mated g lomer-
Evaluation and Management of Chronic Kidney Disease

ular filtration rate|/[eGFRcr-cysl) (1B).

g EkTtiunon tnc XNN ue e€iowon mmou Baaciletal otV KPEATIVivn opou. eGFRcr

g EVaAAaAKTIKA Kal yia peyaAuTtepn akpifela: eGFRcr-cys av gival dia0eoiun n kuotakivn C (1B)

Kidney International (2024) 105 (Suppl 45), S117-5314



European Federation of Laboratory Medicine (EFLM)
Task-Group on Chronic Kidney Diseases (EFLM TG-CKD) EFLM Paper

Etienne Cavalier*, Konstantinos Makris, Oytun Portakal, Ana Nikler, Pradip Datta, Tomas Zima

and Pierre Delanaye for the EFLM Task Group on CKD
Assessing the status of European laboratories in

- , , , evaluating biomarkers for chronic kidney diseases
/\£ITOUpVIG EPYAOTNPIWYV OTIC XWPEC TNG Eupwnng 0} [& (CKD) and recommendations for improvement:
TTPOC TOV TTPOOdIOPINO BIOSEIKTWV VEQPIKAC AEITOUPYIOC 's'l‘fr"?:;s from the 2022 EFLM Task Group on CKD

* 2UMMETEIXAV 675 gpyaoTtnpia atmd 35 EupWTTaIKEC XWPEC (TTPOCAPPOY avaloya PE
ToV TTANBUOUO TNC KABE Xwpac)

* 2XEO0V OAEC Ol XWpEeC TNC EupwTtTng £xouv TN duvaTOTNTA METPNONS KUOTOKIVNG,
OAAG OXI OAQ TO epyaoTnpPIa

* > 70% Twv epyaoTnpiwyv otV Eupwtrn 0EV JETPAVE KUOTOKIVN



[MlooooTda pETPNONG KuoTakivng C oTic Xwpeg TS EupwTtrng 1o 2022
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European Federation of Laboratory Medicine (EFLM)
Task-Group on Chronic Kidney Diseases (EFLM TG-CKD)

Cavalier E et al. Clin Chem Lab Med 2024



KooTo¢ TTp0oCOI0opIONOU TWV OEIKTWYV 0INONOoNG

* H uétpnon tn¢ KuoTtakivne C €ival 1o akpIr atro TNS KPEATIVIVNG

* Agv ammolnNUIWVETAlI CUCTNUATIKA 0 KABE aoBevn, EKTOC ATTO TN 20UNdia

CysC 5 euros
SCr (enzymatic) 20 cents
SCr (Jaffe) 5 cents

Delanaye P et al. Clinical Kidney Journal 2023



2UXVOTNTA XPNOoNG TWYV €EI0WOeWYV eKTiunong Tou GFR otnv EupwTtrn 10

2024
Ecicwon 6/5 epyaoTtnpia
CKD-EPI 2009 53,4% 360
. CKDEPI2021 201% 135
"""""""""""""""""""" MDRD  171% 115
"""""""" Cockcroft-Gault  66% 26
revised Lund-Malmé 6
""""""""""""""""""""""" FAS 3
- EKFC 3

Cavalier E et al. Clin Chem Lab Med 2024



2UXVOTNTA XPNOoNG TWYV €EI0WOeWYV eKTiunong Tou GFR otnv EupwTtrn 10

2022
Ecicwon 6/5 epyaoTtnpia
CKD _____ EP'ZOOg __________________________ 534/0360 ______________________________________ 5% TWV £pyacTnPiWV
CKD-EPI 2021 20,1% 135 £XOUV JOVIUA TNV
MDRD O 171% 115 TTAPAPETPO “@UAR” OTO
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" “non-black”
Cockcroft-Gault 6,6% 26
revised Lund-Malmo 6
FAS 3
EKFC 3

Cavalier E et al. Clin Chem Lab Med 2024



2UXVOTNTA XPNOoNG TWYV €EI0WOeWYV eKTiunong Tou GFR otnv EupwTtrn 10

2022
Ecicwon 6/5 epyaoTtnpia
CKD-EPI 2009 53,4% 360

. CKDEPI2021 201% 135

"""""""""""""""""""" MDRD  171% 115

"""""""" Cockcroft-Gault  66% 26

revised Lund-Malmé o | OOpave?

""""""""""""""""""""""" FASS * KaAutepo marketing Tng AMEPIKNG ?
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" e pLe- UV AT OAAOYAG TOU AOYIOHIKOU 2

EKFC @ é 3

* MIKPN onMacia ?

Cavalier E et al. Clin Chem Lab Med 2024



H eTiTTTwon TG agaipeong tnG @uAnG atmo tTnv eg¢icwon CKD-EPI og Aeukouc EupwTraioug

Nephrology Dialysis Transplantation (2023) 38: 119-128
https://doi.org/10.1093/ndt/gtac197
Advance Access publication date 11 June 2022

* amo tn CKD-EPI 2009 otnv 2021

Removing race from the CKD-EPI equation and its impact on
prognosis in a predominantly White European population

* 1,6 ekaToppUpla 2ounodoi (2007-2019)

Edouard L. Fu'*?, Josef Coresh*, Morgan E. Grams*~, Catherine M. Clase®, Carl-Gustaf Elinder’,
Julie Paik?, Chava L. Ramspek?®, Lesley A. Inker®, Andrew S. Levey?, Friedo W. Dekker® and Juan J. Carrero!

'Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden, ?Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, USA, SDepartment
of Clinical Epidemiology, Leiden University Medical Center, Leiden, The Netherlands, *Department of Epidemiology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD, USA, *Division of Nephrology, Department of Medicine, Johns Hopkins University School
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of Medicine, Baltimore, MD, USA, t:“Departments of Medicine and Health Research Methods, Evidence and Impact, McMaster University,
Hamilton, Ontario, Canada, "Division of Renal Medicine, Department of Clinical Science, Intervention and Technology (CLINTEC),
Karolinska Institutet, Stockholm, Sweden and é Division of Nephrology, Tufts Medical Center, Boston, MA, USA

Correspondence to: Edouard L. Fu; E-mail: edfu@bwh.harvard.edu

* AuU&non tTn¢ didpeonc Tiunc eGFR katd 3,9 ml/min/1.73m?
* MeyaAuTtepn aucnon eGFR ol nAIKIWwpEVOI AVTPEC
° Meiwon Tou emiTroAacpoU TS XNN atmd 5.1% o¢ 3,8%

* 36,2% 1wV atopwyv pe G3a-5 katataocoovTal o€ uPnAOTEPO OTADIO



A1ré Tnv CKD-EPIl otnv ELFC

Changing from the CKD-EPI to the EKFC creatinine

equation to estimate glomerular filtration rate in adults
in a Northern European health system

What would be the impact of Results
changing from the CKD-EPI to the
EKFC creatinine-based equation on

e el Median eGFR difference Modeled clinical implications
clinical decisions in a large Northern

? .« o
European health system: 4.9 ml/min/1.73 m? 22? more participants
decrease © eligible for nephrology
Methods referral

from CKD-EPI to EKFC

o/ more participants
w* w* Q” @ 39% eligible for SGLT2i
CKD G3-G5 prevalence therapy

1.8 million adults (218 years)
undergoing outpatient creatinine 38% erense

testing in routine care

more participants
with heart failure
contraindicated for

e 4.5% — 6.2% with
- eGFR <60 ml/min/1.73 m? spironolactone
I
Stockholm CREAtini « s .
Measurefneztﬂscaml\lz};ﬁuject, Similar death and MACE, but lower KFRT risks
Smé%ﬁ?ﬁosﬁden in those reclassified to lower eGFR categories (vs. not reclassified)
Russel, W. A. et al. Changing from CKD-EPI to the EKFC equation would lower eGFR, increasing CKD
NDT (2025) prevalence and impacting on key clinical decisions. Participants reclassified to lower

@NDTSocial eGFR categories had similar risks for mortality and MACE, but a reduced risk for KFRT.



KAIvikn onuacia TnG e@apuoyncg tnG e¢icowong EKFC avrti Tng CKD-EPI
[MapatrouTrn o€ ve@poAoyo / ‘Evdeicn N avtevoeicn AMwne eapuakwy / AocoAoyia ¢apuakwyv

Changing from the CKD-EPI to the EKFC creatinine
equation to estimate glomerular filtration rate in adults

in a Northern European health system

eGFR threshold
Clinical decision Population (ml/min/1.73 m?) By CKD-EPI n By EKFC n Change, n (%)

(a) All reclassifications occurring across eGFR category thresholds
Nephrologist referral Overall <30 6378 7787 +1409 (+22.1%)

edication eligibility or need of dose adjustmen

SGLT21 eligibility Overall 20-59 77 602 108323 +30721 (+39.6%)

Need of apixaban dose reduction Atrial fibrillation 15-59 9555 12194 +2639 (+27.6%)
Contraindication for treatment

Spironolactone Heart failure <30 2351 2961 +610 (+25.9%)
~ Metformin ~ Diabetestype2 = <30 1597 1845 = 4248 (+155%)

SGLT2is Overall <20 1896 2059 +163 (+8.6%)

Apixaban Atrial fibrillation <15 161 176 +15 (+9.3%)

Russel, W. A. et al. Changing from CKD-EPI to the EKFC equation would lower eGFR, increasing CKD

NDT (2025) prevalence and impacting on key clinical decisions. Participants reclassified to lower
GNDTSocial eGFR categories had similar risks for mortality and MACE, but a reduced risk for KFRT.




Alag@opd > 5 ml/min/1.73m? petalu CKD-EPI & EKFC
OTIC UYNAOTeEPEG KaTnyopiec GFR

Median eGFR difference m’g
™ o -
4.9 mi/min/1.73 m? ~
l ; decrease = 9
from CKD-EPI to EKFC £ o |
é '
) :
— 5
N g g
N g
Stockholm CREAtinine )
Measurements (SCREAM) Project, ¢ g -red = reclassified individuals
Stockholm, Sweden | t P _ T E

(2006-2021)
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Russel, W. A. et al.
NDT (2025)
@NDTSocial

CKD-EPI eGFR (mL/min/1.73m?)




MaveAArVvIo XuvedpIo

Negppoloyiag A"

[Mola e§icwon utroAoyiouou Tou eGFR Taipiadel otnv Eupwrn ;

* H ka0B¢ eCiowon ekTipael kKaAutepa o GFR otov TTANOUCOUO OTOV OTTOIO AVATITUXONKE

* Heciowon EKFC, n otroia €xel avatrtuxBei o€ eupwTTaikKo KUPIWC TTANBUCUO, PaiveTal OTI EXE
KaAUTEPN £TTIOOCN TNV EUPWTTN, CUYKPITIKA JE TNV EUPEWC XpnoiyoTtroloupevn auepikavikn CKD-EPI

* H reAeutaia ekdoon Tnc CKD-EPI 2021, xwpic TNV TTapAUETPO TNC PUANC, EXEI XEIPOTEPN ATTOO0C0N
otTnv EupwTrn, cuykpITIKA ue TNV €kdoon Tou 2009

* Q1 dlagpopéc Oev gival onUAvTIKEC aTNV KAIVIKN TTPAEN, apou apopouv auvriBwe 5-10 ml/min/1.73m?,
MEYEDBOC MIKPOTEPO ATTO TO TTEPIBWPIO AABOUC, TTOU gival ATTOOEKTO, aTNV eKTipnon Tou GFR

1 amd 3



MaveAArivio Xuvedplo
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[Mola e§icwon utroAoyiopou Tou eGFR Taipiadel otnv Eupwrn ;

* AAAayn atro 1n CKD-EPI 2009 otnv CKD-EPI 2021 odnyei o€ peiwon Tou €mITTOAACHOU TNG
XNN, evw aAAayr) otnv EKFC odnyei o€ aucnon tou emmittoAacuou TN XNN

* O apIBUOG TWV aTOUWV TToU XapakTnpidovtal 1 arroxapakTtnpidovral atmo XNN, ye Tnv aAAayn
TNG £&iowang, €ival GNUAVTIKOG OE TTAYKOOMIO ETTITTEDO

* EKTOC a1rd TNV aAAayr o€ aTtodIkO eTTITTEQO (ANWN VEQPOTTPOCTATEUTIKNG AYywyNC, EKTIKNON
KIVOUVWYV), Ol CUVETTEIEC EiVAI OIKOVOMIKEC (OXEDIAONOC dNUOCIAC uyeiag, eVOEICEIC KAl
KOTAVOAWON QAPUAKWY Kal UTTNPECIWV)

2 ammo 3
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[Mola e§icwon utroAoyiopou Tou eGFR Taipiadel otnv Eupwrn ;

Mia TTayKOOo IO OJOIOYEVEIQ OTOV TPOTTO eKTiNoNnc Tou GFR Ba nrav xpnoiyn oTic ETTIONUIOAOYIKEC
KOTAYPOAPEC, OTIC TTOAUKEVTPIKEC MEAETEC PAPUAKWY, OTNV £EKOOCN KOIVWY 00NYIWV

MeyaAuTtepn akpifela otnv ekTiunon Tou GFR €xouv o1 eclowaelc he Baon TNV KpeATIvivn Kal TNV
KUOTOKivVN, N OoTToia €ival AlyOTEPO OIadEDOUEVN KAl TTEPICOOTEPO AKPIRN

OT1ToI00NTTOTE £CiICWON OEV PTTOPEI va avTiIKaTaoTnoel TRV hETpnon Tou GFR

3 ard 3
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[MTola e¢icwon utroAoyiocpou Tou eGFR Taipiadel otnv Eupwtrn ;

* Mia maykoéouia opoloyEvela oTov TPOTTO eKTiunon¢ Tou GFR Ba ATav xpnoiun oTIC ETTIONMIOAOYIKEC
KOTAYPOAPEC, OTIC TTOAUKEVTPIKEC MEAETEC PAPUAKWY, TNV £€KOOON KOIVWYV 00NYIWV

* MeyaAuTtepn akpifBeia otnv ekTipnon Tou GFR £xouv o1 eclowaoelg Ye BAaon TNV KPEATIVIVN Kal TNV
KUOTOKIVN, N OTToia gival AlyOTEPO OIAdEPEVN KAl TTEPICCOTEPO AKPIRN

* OTroladNTToTE £CicwWaOn OEV PTTOPEI va avTikaTtaoTnoel Tnv peTpnon Tou GFR

Euyaplotw yLa tTnv npoooyxn oag



