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Movtélo poBAednc kivduvou

MaOnpartikn e€lowon mou xpnotpomnolet Sedopeva
TIAPOYOVTWVY KlvdUVou Tou acBevouc yla va EKTLLLAOEL TNV

n@avotnta epdavion eVOC KALVIKOU QTTOTEAECOTOC

e Xpnowuotnta otnv KAWLKNA npaén
BorBewa otn AP n KAVIKwv amodaocewv
* Euxpnotia

EukoAila xpriong Kall EVOWUATWONG TOU HOVIEAOU OTNV KALVLKN TIPAEN

Tangri N, Ferguson T.W., Blood Purif 2022



Movtélo poBAednc kivduvou

o Alakpltikn Ikavotnta - Discrimination
H woavotnta tou povteAou va dtagdopomnolei toug aoBeveic mou Ba ekdnAwoouv pLa

OUYKEKPLUEVN KAWVLKA EKPBaon amo ekeivouc rou dev Ba tnv ekdnAwoouv
* BaBupovounon — Calibration

BaBuog cupdpwviog petaft twv nibavotntwy mou npoPAEMoOvVTIL Ao TO HOVTEAO Kol

TWV TIPAYUOATIKA TTopaTNPOUHEVWY EKBACEWY 0TOV TANOUGCUO HEAETNG

Grant S.W., Collins G.S., Nashef S.A.M., European Journal of Cardio-Thoracic Surgery 2018



Movtélo poBAednc kivduvou

* |Internal Validation
e External Validation

* Impact Studies

Grant S.W., Collins G.S., Nashef S.A.M., European Journal of Cardio-Thoracic Surgery 2018



Araotpwpdtwon kwvdéuvou otn XNN

Prognosis of CKD by GFR and albuminuria category

Persistent albuminuria categories
Description and range

Al A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories: Nﬂ"j‘::" ta Moderataly T
KDIGO 2012 ir:rlea:red increased increased
=30 mgig 30-300 mg'g =300 mg'g
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v’E G Mormal or high =00
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E ‘ G5 Kidney failurs =15

Grean: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk:
COrange: high risk; Red, very high risk.

ZXETIKOC Kivduvoc o€ eninedo nAnOuopou




MeyaAn etepoyevela KlvdUvou PeTall aoBevwy,
aKopn Kot oto oo otado XNN
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Risk of 40% decline in eGFR among patients
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Nearly all CKD categories substantially overlap multiple risk ranges

Morgan G et al, Journal of the American Society of Nephrology 2022
KDIGO 2024 Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease



Extipnon kwduvou XNNTZ pe mpoyvwoTtika EpyaAeia
[MoLog elval 0 6TOXO0G;

N\
Ektipnon anoAutou Kivduvou tou acBevouc
\

‘Eykapn avoyvwpLon Kot TTop oo ac0svwyv
ovaAoya LLE ToV Kivbuvo

E¢OTOLKEVMEVN DEPATIEVTIKN AVILUETWIILON

A Pre-emptive Metapooyxeuon, Mpoypappaticpog
aa ayyelaknc ntpoomnélaonc, MK

[
OpOotePN dLaxEipLon TOPWV TOU CUCTHHATOG UYELOG
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KDIGO 2024 Clinical Practice Guideline For The Evaluation And Management Of Chronic
Kidney Disease

Recommendation 2.2.1: In people with CKD G3—G5, we recommend using an

externally validated risk equation to estimate the absolute risk of kidney failure (1A)




Original Contribution

A Predictive Model for Progression of Chronic Kidney Disease to
Kidney Failure

Navdeep Tangri, MD, FRCPC; Lesley A. Stevens, MD, MS, FRCPC; John Griffith, PhD;
Hocine Tighiouart, MS; Ognjenka Djurdjev, MSc; David Naimark, MD, FRCPC; Adeera Levin, MD, FRCPC; Andrew S. Levey, MD

JAMA 2011;305,;(15):1553-1559



Kidney Failure Risk Equation, KFRE

Avadpoukn peAETn, Kavadag

2001-2008
2 opddec aaoBevwv, XNN 3-5
n: 3449 + 4942

YPnAog kivbuvog XNNTZ ota 5 €1n:
KFRE > 15% & > 20% ota otadta XNN3

Kal 4 avtiotowya

7 LOVTEAQ
HAwkia, @UAO
All, 2B

27, AY

eGFR, Cr, Ca, PO,, Alb, HCO,, UACR
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@ Xpovia Nedppik Nocog TeAkou Ztadiov

Metapdoxevon / E€wvedpikn Kabapon

Tangri N et al, JAMA 2011



Kidney Failure Risk Equation, KFRE

/ Development cohort \

( ) o
4 - variable KFRE C statistics
HAwic, GO0, eGFR UACR | ™S | 0.910 (95% CI 0.894-0.926) -
\ J Validation cohort m

\_ 0.835(95% CI 0.819-0.851)

Kivéuvocg epdaviong
- - ~N 4 Development cohort ) XNNTZ (KaBapon /
8 - variable KFRE C statistics Metapoéoxeuaon)
HAwda, @UAo, eGFR, UACR | sl 0.917 (95% Cl 0.901-0.933) OTa2 &S5 em
\_ Ca, PO,, Alb, HCO; y Validation cohort

\_ 0.841(95% Cl 0.825-0.857)

Tangri N et al, JAMA 2011



Kidney Failure Risk Equation, KFRE

HHS Public Access

: 4 Author manuscript

JAMA. Author manuscript; available in PMC 2017 January 12.

Published in final edited form as:
JAMA. 2016 January 12; 315(2): 164-174. doi:10.1001/jama.2015.18202.

Multinational assessment of accuracy of equations for
predicting risk of kidney failure: a meta-analysis

Navdeep Tangri, MD, PhD, FRCPC, Morgan E. Grams, MD, PhD, Andrew S. Levey, MD,
Josef Coresh, MD, PhD, Lawrence Appel, MD, Brad C. Astor, PhD, MPH, Gabriel Chodick,
PhD, Allan J. Collins, MD, Ognjenka Djurdjev, MSc, C. Raina Elley, MBCHB, PhD, Marie
Evans, MD, PhD, Amit X. Garg, MD, PhD, Stein |. Hallan, MD, PhD, Lesley Inker, MD, M5,
Sadayoshi Ito, MD, PhD, Sun Ha Jee, PhD, Csaba P. Kovesdy, MD, Florian Kronenberg,
MD, Hiddo J. Lambers Heerspink, PharmD, PhD, Angharad Marks, MBBCh, MRCP, MSc,
PhD, Girish N. Nadkarni, MD, MPH, Sankar D. Navaneethan, MD, MPH, Robert G. Nelson,
MD, PhD, Stephanie Titze, MD, MSc, Mark J. Sarnak, MD, MS, Benedicte Stengel, MD, PhD,
Mark Woodward, PhD, Kunitoshi Iseki, MD, PhD, and for the CKD Prognosis Consortium

> 30 YWPEC
n: 721.357 aoBeveic pe XNN 3-5
YYnAn StakpiLtikny tkovotnta

* Ikavornowntikn Badpovounon
e Avaykn smavapadpovounong

O€ KAmnowou¢ mAnOuopoucg



Screening methods and risk Positive predictive Negative predictive

Sensitivity  Specificity

thresholds value value

KFRE
| >3% risk of progression to ESKD 0.967 0.619 0.220 | 0994 |
>10% risk of progression to ESKD 0.861 0.802 0.325 0.981
<30 mL/min/1.73 m? 0.623 0.837 0.297 0.952
<45 mL/min/1.73 m? 0.841 0.544 0.170 0.969

Prior nephrology visit 0.788 0.636 0.193 0.964

Note. Overa!l Cstatistic for KFRE: 0.900 (95% Cl, 0.876-0.923!; overall Cstatistic for eGFR: 0.784 (95% Cl, 0.742-0.826),
and overall Cstatistic for prior nephrology visit: 0. I, 0.677-0.747). ESKD = end-stage kidney disease; KFRE =
Kidney Failure Risk Equation; Cl = confidence interval; eGFR = estimated glomerular filtration rate.

AvadpouLKn LEAETN
Kavadacg
n: 1512 aocBeveic pe
XNN 3-5

Whitlock et al. Can J Kidney Health and Dis 2017



E€¢atopkevpgvo povtelo ppovtidac Baolopevo otov
KivOuvo g€€AEnc oe XNNTZ

eGFR-based criteria eGFR 30-60 eGFR <30 eGFR <20
Transition from Transition from Access and
primary care to nephrology care to transplant
nephrology care interprofessional care planning

[ | {

KF risk =3%—5% KF risk =10% KF risk =40%
5 years 2 years 2 years

Risk-based criteria

KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease



KFRE: Ataotpwpdatwon Kwvduvou kal

Taxutepn Mapamounn AcBevwv
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Hingwala J et al, Canadian Journal of Kidney Health and Disease 2017



Initial patient location
(before KFRE application)

Multidisciplinary CKD
clinic n=1,465

'

Mephrologist's clinic
n=283

b

Final patient location
(after KFRE application)

~
Remained at a
multidisciplinary CKD

clinic n=1,222
>
g ™

Managed by nephrologist
n=184
M A
~
Managed by primary
care physician
=59

b " J
g ™

Admitted to a

multidisciplinary CKD
clinic n=125
L o
- ™
Remained at nephrologist’s
clinic n=126

b, A
" N

Managed by primary
care physician

‘EkBaon a.oBsvwv cupdwva pE T

dlaotpwpuatwon Kivouvou KFRE

1748 acBeveic pe XNN 3-5
NedppoAoyiko Tunua: 77% (KFRE: 34,7%)
NedppoAoyoc: 18% (KFRE: 3,6%)

NdY: 5% (KFRE: 0,8%)

!

E¢wvedpikn KaBapon o€ 1 £€1o¢
23,5% vs 0,6% vs 0%

Odavatog

13,8 % vs 6,8% vs 6,5%

Donald M et al, Canadian Journal of Kidney Health and Disease 2023



JERAW Nephrol Dial Transplant, 2024, 39, 20792087
https://doi.org/10.1093/ndt/gfac064
OXFORD Advance access publication date: 14 March 2024

Clinical impact of the Kidney Failure Risk Equation
for vascular access planning

Ulrika Hahn Lundstrém (), Chava L. Ramspek?, Friedo W. Dekker?, Merel van Diepen?, Juan Jesus Carrero (2, Ulf Hedin (2*
and Marie Evans ([2)!

Swedish Renal Registry 2008-18, n: 16.102 acBeveig
54% twv acBevwv svtaxdnkav os e€wvedpiki kaBapon pe CVC
Mn maparnopnn npog dtevepyela AVF/AVG
KFRE> 40% £wc¢ évtaén o€ e€wvedpplkn KABapon: Aldpecoc xpovoc~ 1 £toc
KFRE> 40% vs eGFR< 15 ml/min
YPnAotepn edikotnta kat Otk mpoyvwotik afia otnv npoyvwon RRT
KFRE> 40% + eGFR< 15 ml/min
YYnAn eldikotnta Kot 0TIk MEoyvwoTtikn agio
AoBeveic peyalltepnc nAkiag, e cuvvoonpPOTNTEC



KFRE & eGFR:'Eykaipn SLEVEPYEL AYYELOKNC TIPOOTIEAQCNC

>

Percentage (%)

70

60 28%

49%

40

30
20

10

Current eGFR- Adjunct KFRE
based referral > 40%

Patient started HD on AVF/G within 2
years from the modality selection date

Percentage (%)

70 -
60 -
50 -
40

31%

30

10—

Current eGFR- Adjunct KFRE
based referral > 40%

An AVF/G was created but patient did not
start HD within 2 years from the modality
selection date.

Atiquzzaman M et al, Clinical Kidney Journal 2024



Mpoyvwotikn akpiBela tov KFRE os

dladopetika npwtomnadn aitia XNN

* |KOWVOTIOLNTLKA SLOKPLTLKH LKAVOTNTO O€ Polycystic, tubulointerstifial, unclassified
>/, All, oTtELPAMATIKEC TTOONOELC E’
* Avenapkng pabuovounon ;
NMoAukuoTtik voooc vedbpwv, IgA 0 S
5-year predicted risk o

CKD-CAREMEAU Cohort, n:1391

Yamanouchi M et al, PLoS One. 2018 Prouvot J et al, Clinical Kidney Journal 2025
Ali M et al, BMC Nephrol. 2021
Hundemer GM et al, Clin ] Am Soc Nephrol. 2020



KDIGO 2024 Clinical Practice Guideline For The Evaluation And Management Of
Chronic Kidney Disease

Practice Point 2.2.5: Use disease-specific, externally validated prediction equations in people with

immunoglobulin A nephropathy (IgAN) and autosomal dominant polycystic kidney disease (ADPKD)




Comparative Effectiveness of SGLT2i and GLP-1 RA on J AS N
Kidney and Cardiovascular Outcomes by Kidney Failure Risk s A s e PR

Clhinical Research

Administration

V\ Veterans Hoalth Head-to-Head Findings

Data Base Comparison
oyt N = 160,428 Among 160,428 veterans, 53% initiated SGLT2 inhibitors,
ﬂ 14% GLP-1 receptor agonists, and 34% insulin glargine
Type 2 Diabetes
@6) Mellitus Non-exendin glucagon-like Compared with GLP-1 RA, SGLT2i showed similar
risk and kidney fallure risk (HR 0.89; 95% CI, 0.74

to 1.06), but higher risk of MACE (HR 1.14) and CKM

Outcomes composite events (HR 1.13)

Kidney Failure

L‘;’;";‘ ;‘mm‘;h Treatment effects differed by baseline KFRE for all
' outcomes except all-cause mortality

Major Adverse Cardiac Mwwcm co-

SHeE P transporter 2 inhibitors .. Inmoderate KFRE risk (2%-6%), GLP-1 RA appeared more
Kidney Failare Risk (SGLT2i) or Insulin Glargine protective for kidney and cardiovascular outcomes,
Equation (.. ; whereas SGLT2i were more protective in high KFRE risk
(Comparatve drug 1 m*) m

. effecivenass)

el e LR R R I S R PR LU Sydney E. Hantsell, Guo Wei, Ravinder Singh, et al. Comparative

higher cardiovascular risk compared with GLP-1 RA. Thay may be preferred in Effectiveness of SGLT2i and GLP-1 RA on Kidney and Cardiovascular
LT RS R PR TR R R T T TR G Outcomes by Kidney Fallure Risk. JASN DOL: 10.1681/ASN.0000001016.
those at moderste risk. Visual Abstract by Hector M. Madariaga, MD, FASN



Edappoyr touv KFRE otn Metapdoxevon Nedppou

Author/ Year

Population, n

AnoteAéopata

Akbari et al., 2019

Chu et al., 2020

Tangri et al., 2020

Masoud et al. , 2025

Kavadac, 887

HMNA, Kavadac,
BpalAia, 2889

HMNA, Kavadac,
3659

AyyAila, OuvaAia,
Bopetla IpAavdia,
4092

eGFR,
ml/min
<60
<60
MoAU kaAR
<45 SLoKpLTIKNA
LKavotTnTa
<30

2-Year & 5-Year KFRE, AUC 0,79-
0,93 & AUC0,76-0,87

2-Year KFRE, C-statistic 0,88 (95%
Cl 0,78-0,98)

2-Year & 5-Year KFRE, C-statistic
0.88 (0.78—-0.98) &0.83 (0.74-0.91)

Recalibration. 2-Year KFRE, Harrell’s
C-index of 0.81 (95% Cl 0.80-0.83)

Aev tpoPBAENEL Kivouvo
anoppupng

Akbari S et al, Kidney Int Rep. 2019

Chu CD et al, Kidney Med. 2020

Tangri N et al, Can J Kidney Health Dis. 2020
Masoud S et al, BMJ 2025



Meploplopol tn¢ e€lowonc KFRE

Aev adopa XNN 1-2

Competing risk of death - Avtaywviotikog kivbuvog Bavatou
e Antodoon Tou povtEAoU Otav n cuxvotnta Bavatou glval GNUOVTLKNA;
 Mewwpévn akpifeia oe acOeveic peyaAitepnc nALKiog
Ynepektipnon tov Kwvduvou epdavionc XNNTZ ota 5 €1n

Ooo avéavetal n nAwia > 65 eTwv

Ye aioBeveic pe evuBpavototnTa

Hundemer GL et al, Kidney Int Rep. 2021
Grams M.E. et al, JASN 2023

Walker H et al, CJASN 2025

Ramspek CL et al, ] Am Soc Nephrol 2021



[eploplopol peEAETWVY

* AVaOPOWULKEC

* Amnovoia UACR og onpovTilko mocooto nAnBucpou 18 —44.5%

Walker H et al, CJASN 2025
Prouvot J et al, Clinical Kidney Journal 2025



2UUEpACHATA

To KFRE eival emikupwpévo poviédo mpoyvwong Kivduvou XNNTZ oe aoBeveic pe
XNN 3 -5

H gukoAiot epapOYAC TOU ETILTPETEL TNV EVOWUATWOI TOU 0TNV KAWVLKN TIPAEN

ExeL B€on oe OAa ta otddla dlaxeiplong tou aoBevouc e XNN 3-5

H mpoyvwoTikh Tou amodoon evOEXETAL VA ELVOL LELWUEVN OE OCUYKEKPLUEVEC OLAOEC
nAnBbuopou

H un cvuotnuoatikn petpnon tov UACR g€akoAouBel va amoteAel onpAVTLKO EUTTOOLO

ylo tnv euputepn epappoyn touv KFRE






Identify adults at risk for CKD

GFR <60 ml/min per 1.73 m? and/or
ACR =30 mg/g [3 mg/mmol] after 3 months
Oor earlier it evidence of chronicity

Measure eGFRcr-cys if not
performed and available

Stage according to GFR and ACR

Establish underlying cause
Estimate risk of progression

nitiate treatment

Recommendation 2.2.1: In people with CKD G3-G5, we recommend using an externally validated risk equation
to estimate the absolute risk of kidney failure (7A).

KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease




KDIGO 2024 Clinical Practice Guideline For The Evaluation And Management Of Chronic
Kidney Disease

Recommendation 2.2.1: In people with CKD G3—-G5, we recommend using an

externally validated risk equation to estimate the absolute risk of kidney failure (1A)

eGFR-based criteria eGFR 30-60 eGFR <30 eGFR <20
Transition from Transition from Access and
primary care to nephrology care to transplant

nephrology care interprofessional care planning

[ 1 [

KF risk =3%-5% KF risk =10% KF risk =40%

Risk-based criteria 5 years 2 years 2 years




[eploplopol Twv HEAETWV

Anovocia UACR o€ peydAo mocooto Twv acOevwv
18 - 44,5% tou nAnOucpou

Walker H et al, CJASN 2025



