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Ektipnon Nedpikig Asttovpyiag pe to GFR -

Neploplopol

Newtoupykég Nedppikég Edpebpeieg — OpLopog -

NaBoduciodoyia

NpwtokoAAa MEtpnong

(kAaooLKA KOl E ATTELKOVLIOTIKECG peBodouc)

Newrtoupykeg Nedpikég Epebpeieg kot Aptnplakn

Ynéptaon: Aiebvi Asdopéva

Nertovpyikéc Nedpikéc Ededpeiec kot Aptnplakn
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Exktinnon Nedpiknc Asttoupylog
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[Mooo kovta eipaote otov aAnBOwo (true) GFR?

Clearance
methods

E€wyeveic deiktec:
Inulin **, padloiootona:
>I1Cr EDTA, 99mTc-DTPA k.a

. b. I@GE)VﬁOvsvsiq Seiktec
do
/ N/ i@@
\ o O

G: generation
R @ T: tubular reabsorption & secretion
\ E: extrarenal elimination

\@@ A: errors in assays

d. Real-time GFR: fluorescent GFR markers (lumitrace”)and transdermal detection by sensor (phase 3 studies waiting for FDA approval)

C. E&.owoelg eGFR Baowlopeveg o€ evdoyeveic deikteg (CKD-EPI, MDRD, Cockroft)

Adapted from: Schneider et al. Curr Opin Crit Care 2020




Meploplopol otnv kKaBnuepvn poutiva tou NeppoAoyou

*  SCr: apyog Kal in gvaiocdntog deiktng otav cuppaivouv atpvidieg aAlayeg oto GFR.

*  mMGFR péow e€wyevwv deiktwy (inulin, *1Cr-EDTA, *°TmDTPA, ioexol): moAUTAokec, pue uPnAo

KOOTOC Kol akatAAANAEC yla aoctaBbeic acBeveic (m.x. otn MEO)

15..
14
* H SCr napéxet eAaxioteg mAnpodopicg yia tn vedppikn dopn. ANwoTte amatteitatl Sopkn 3 13
€ 11]| nigny
anwAeta >50% ywa va avénBet n SCr @ q0|Sensitive
£ 9|
I ! 14 ’ ’ I . g 8".
*  OLedlowoelg «aflomoteg» povo oe otabepn kataotaon. O mpoodloplopog tou baseline eGFRS 71 Sensitive X
641°
£ 2
14 14 I 14 I : 5‘ 2
otnv KAwKNn tpaén 6gv eival aplotng akpiBeLag. 5 4 Insensitive
3{:
— HakpiBelatou eGFR petplétat ouxva xpnotpomnotwvtag tTnv tiur P30 mou opiletal we To % TwV EKTIUNOEWY f v".rf..s;-:-.- FEAL N e g0t
o . o0

60 90 120 150 180

Inulin GFR, ml/min per 1.73 m?

o
W
o

GFR mou gumnintouv oto 30% tou petpoupevou GFR (supu mapdBupo).

— 2to external validation yiwa to 2009 CKD-EPI P30=84% mou onpaivel 6tL 0to 84% Twv acOeVWwV LE TPAYUATIKO
GFR 80ml/min/1.73m?, o ektipwpevog GFR médtel petaéd 56-104 ml/min/1.73m? evw 1o 16% Ba £xel

EKTILWLLEVO TIEPAV OO OLUTO TO EUPOC.
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Nedpikn Aettoupyia & Kipkadia Stakupavon

e OutAettoupyieg TnG 6RONoNG, emavappoPnong KoL AMEKKPLONG TTOU CUVLOTOUV TN VEPpPLK Asttoupyla paivetal va

napouotalouvv 24wpn SLakLHAVON, LE TOUG EUTTAEKOUEVOUG pNXOVIOHoUC umto Sitepeuvnon.

*  Emopévwg pia otatikn petpnon tou GFR lowc eival avakplBrig

Inulin-GFR (ml/min/1.73 m?)

160
Factors influencing GFR Circadian?

140 Filtration coefficient Not known
Capillary hydrostatic pressure Not known
120 Systemic blood pressure Yes [14]
100 Renal blood flow Yes [8]
Regulation of afferent and efferent arteriolar resistance Yes [15]
80 — Sympathetic system Yes [15]
Hormones (renin, angiotensin II, PGE2, ADH, etc.) Yes [16]
60 J Tubuloglomerular feedback Not known
Average GFR for 24 hrs: 100 ml/min/1.73 m? Bowman’s space hydrostatic pressure Not known
1 40 Baseline GFR: 90 ml/min/1.73 m? Capillary oncotic pressure Not known
Maximal GFR: 150 ml/min/1.73 m? Bowman’s space oncotic pressure Not known
20 » Renal Reserve: 60 ml/min/1.73 m?
0
8AM 2PM &PM 2AM 8AM

Adapted from: Molitoris B. Am J Kidney Dis 2017, Wuerzner G. et al. NDT 2014



MpoBAnuatiopol

* Emapkouv oL mAnpodopieg yia tov ” GFR, " wote va BewpnOel avtikelpeVIKOG KaBpedTNG
NG vedpLKNC AsLtoupyiag?
* Telwa Tt elvo auto mou dtadopornotet atopa pe o ” GFR,,” mov napouvaoialouv:

— Sladopetikn vedplkn eumabela (renal frailty)?

— Swadopetikn vedpikn ekPaon ( mMARPNS A LepLK avakappn we kat gykoataotacn CKD/ESRD petd amno

eneloodo AKI?




Renal reserve capacity

Kidney junctional reserve

Nedhpugee Bosopseise
Renal Functional Reserve

Renal reserve filtration capacity

Renal Functional Response

Reserve forces of the kidney



Netwtoupylkec vedplkec edpedpeiec (RFR)

* Renal Functional Reserve = (GFR

GFR

Oplopog: H ikavotnta twv veppwv va npooappolovial avéavovtog To puOpo onelpapatiking StRnong

npepiag (GFR, ) wg andvinon o pucloloyka r maboloyikd epediocpata

Baseline GFR

stress

1 T
! |
_______________________ Maximum GFR
Bosch Limit

Renal Functional
Reserve

[Mpotewvouevn ovouatoAoyia

Unstimulated GFR Random GFR Stimulated GFR

Unstressed GFR Uncontrolled GFR  Stressed GFR

Basal GFR Actual GFR Peak GFR

Baseline GFR Reference GFR Maximal or maximized GFR
Resting GFR Maximal filtration capacity
Minimal GFR

Adapted from: De Moor B et al., Clin Kidney J. 2018



Nedpikr) Aettoupyla Kat «stress» 180

7
Stress GFR
[ [ed R 6
INTE NSNS Crea %
= = s 55
* To GFR, umopel va givat GuclohoyLko Topa TN HEPLKN OTMWAELL = . 4 2
o c
vePpWVWV. 5120 ‘Baseline GFR 33
i “@e
*  Mobvo otav e€avtAnBouv ol edebpeiec (RFR) kat xaBel >50% twv 1 ?
AELTOUPYLKWV VEDPWVWV, TOTE QUEAVEL N KpeaTLvivn opou (SCr) 0 5 0
100 50 0
kat N XNN eykaBiotatal Functioning Nephron mass
= INJURY
NormaI Kidney \ RFR[ sCRN ‘ ’
* OLedebpeiec Kivnromorlovuvtan otav cupPet vedpikn BAaBn/stress ‘—"

TIPOKELUEVOU va dtatnpnBel n 6An Asttoupyia Tou opydvou Sessptexer RRE] | NORER SN

;‘ -------- >
14 14 14 ’ I 4 E
— o0& naBoAoyIKEG KATAOTATEL OTIWG EMAVAAAUBAVOpEVA EMELCOSLA |

| Kidney with CKDSCR 1 |  NoRFR.SCR11 | j—

AKIl, rafntn, uméptacn, moxvoapkio aAAQ Kot

)
— o0& QUOLOAOYLKEC KATAOTACELS OTIWG KUNON, yneag, uPnAn MPWIEIVIKNA

Slata B B e Damaged Nephrons

Renal Mass (DN)

Adapted from Sharma A. et al. Nephron Clin Pract 2014; Gécze |. et al. Best Pract
Res Clin Anaesthesiol. 2017



NaBoduoioloyia



Effectors:

a. Hormones

b. Local mediators

c. Changes in TGF secondary to alteration
in tubular fluid composition

---------------

" Angiotensin

Prostaglandinss
a. ' Kinins ;
Pharmacological or Glucagon ' Urinary urea |
. . Liver (urea synthesis ; ivity
physiological stressor Arai ( d ) NKC.Ciza.CtMty T Renal blood flow
ginine vasopressin . e
(e.g. acute protein load) > Insulin — C. —» T Glomerular filtration rate
ITGF :
{ Renal vascular resistance

Insulin-like growth factor |
Growth hormone Glomerular arteriolar

(afferent and efferent)
Vasodilatation

omerular  densa

Afferent
arteriole

Efferent
arteriole

Vasodilation (1 GFR)

— ANP

— Glucagon, amino acids

— Prostaglandin, dopamine

Adapted from Armenta A. et al. Clin 3 Am Soc Nephrol. 2022



"Not everything that counts can be counted and not
everything that can be counted counts’
Albert Einstein

MpwtokoAAa MeTpnong Twv
Nedpikwv Epedpelwv
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B. De Moor et al.

Table 2. How to perform a renal stimulation test?

[Mowo epeBlopa?

Preparatory phase:
instruction and informed

Test day: Part 1,
measuring unstimulated

Variables consent GFR Test day: Part 2, stimulus
Location Home Hospital: recumbent
position
Duration 1 day: starting urine 2—4h 30-60 min to cover inges-
collection tion and digestion

2-3 days: when CACrCis
opted

10 days: when a low-protein
diet is advised

Diet Diet 1: habitual diet until Fasting for at least 8 h
the night before RFR
testing

Diet 2: controlled low-pro- Fasting for atleast 8 h
tein diet for at least
10 days before RFR

Fluids Drinking according to thirst Drinking is stimulated: Drinking in equal amounts
10-20 mlL/kg at start to match diuresis
PO Start cimetidine (when Stimulus option 1: 1 g/kg
CACrC is chosen) accord- protein offered as cooked
ing to the Hilbrands meat (containing
protocol creatinine)

Stop NSAID, preferentially Stimulus option 2: 1 g/kg
pause ACE i or angioten- protein offered as egg
sin receptor blocker whites or a commercial

protein solution (not con-
taining creatinine)
v Introduce two separate IV Stimulus option 3: a 10% IV

+ Abdominal pressure (afferent vasodilation)

lines

AA solution at a rate of 4
mL/kg/h during3 h
Stimulus option 4: IV dopa-
mine at a rate of 2 ng/kg/
min (can be combined
with stimulus 3)
Stimulus option 5: IV gluca-
gon at a rate of 10-20 ng/
kg/min during1h

Adapted from: De Moor B et al., Clin Kidney J. 2018



Npoodloplopog GFR,, kot GFR

Blood as well as
urine samples in
combination with
timed urine
collections

Result

24-h urine collection for ref-
erence creatinine clear-
ance, sodium excretion
and urea nitrogen
appearance

stress

1

GFR option 1: plasma or
urinary clearance of an
exogenous marker

Urine collections and sam-
ples: every 30-60 min
bracketed with serum
samples

GFR option 2: urinary CrC
(with or without cimeti-
dine correction)

Urine collections and sam-

ples: every 30-60 minutes

bracketed with serum

yLot ToV UTtoAoyLopO tou RFR pe:

Urine collections
and samples every
30-60 min brack-
eted with serum
samples

Adapted from: De Moor B et al., Clin Kidney J. 2018



Mpoodloplopoc vedbplkwv epedpelwv pe CICr

[Mponyeital ouoTaon yia XapnArn TTPwTEIVIKA diaiTa.

NnoTeia oKTW WPWYV, aTToxXr attd aAKOOA & KagEivn. oS

W Uv & e Uv & Uer m Uv & Uer Uv & Ue
v,
0 B . 5t 52
Mpoodloplopog GFR,: Selypata ovpwv yia UCr (t=60min, . | | | L | | | | | | | o I
ko ’ %y % ¢ W St Y '’
= i f = in t= i : [ BIVA 4 ) p ,
t=120min) kot atpoAnia yia SCr (t=30min, t=90min) pe epappuoyn Ml ,
Tou oMoV TG CrCl = UCK/SCr - UV/t x 1.73/BSA s A/ : G—
: tress GFR
baseline GFR

Mpoadiopiopog GFR,,..s: OEiypaTa oupwyv yia UCr (t=240min,

t=300min) kal aipoAnyia yia SCr (t=210min, t=270min) ue
epapuoyn Tou TutTou TNG CrCl = UCK/SCr - UV/t x 1.73/BSA



MpwtokoAAa Metpnoncg twv Nedppikwv Epedpelwv pe

QTTELKOVLOTLKEC HeEBOdoUC



Color Doppler Ultrasound

— Doppler US measuring Renal Resistive Index: The decrease in RVR occurs after a protein challenge = concept of renal resistive

index variation (RRIV) before and after an AA infusion or applied abdominal pressure (RRIV correlated well with the RFR)

Pre protein load Post protein load

RRI 0.57 o RRI 0.46

DG31/ PRF22k /Filter6a

"

0 N ey g qr . M l¢n '|f -

l.' l - |
e i ‘\

] RN

0.00 10.00 20.00 30.00 40.00 50.00 60.00

Renal functional reserve (RFR) (mUmin/1.73m?)

0.00 10.00 20.00 30:00 40.00 50.00 60.00
Intra-parenchymal renal resistive index variation (IRRIV) (%)

FIGURE 1 | Scatter plot of renal functional reserve and
intra-parenchymal renal resistive index variation (IRRIV). IRRIV, is the
difference between baseline renal resistive index (RRI) and stress RRI,
expressed as percentage.

Adapted from: Samoni S et al. Front.Physiol. 2016




Contrast Enhanced US

e CEUS associates conventional ultrasonography
with the administration of microbubbles-based
contrast agents. As microbubbles remain
intravascular, CEUS can depict renal vessels as
small as 40 um.

* Combined with Doppler has the potential to
assess the complete extra- and intra-renal
circulation at bedside in a short timeframe.

* The increases in GFR during RFR testing are

largely explained by proportional increases in

renal blood flow (RBF). CEUS may be an

interesting alternative to inulin clearance Kalantarinia et al. (2009): a 43% increase in renal microperfusion
(perfusion index) 2 h after the administration of a protein-rich
meal in 19 healthy volunteers .
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Contrast-Enhanced Ultrasound and Protein Shakes Are No Alternatives for Inulin Clearance and Meat to Assess Renal
Functional Reserve in Humans

Damianaki A, Brito W, Garessus J, Schneider A, Maillard M, Burnier M, Pruijm M Kidney Blood Press Res 2022

Loading dose of

Inulin
l Continuous perfusion of Inulin
& g l
T-120 Equilibration TO T 60 T 120
- -
Clearance 1 = Clearance 2 Clearance 3
S
[5
£
&
Doppler US Doppler US

Table 3. Ultrasound parameters before and after protein load

CEUS parameters

Protein load RRI pre (a.u.) RRlpost(a.u) pvalue Pulpre(a.u) Pulpost(a.u) pvalue | Plpre(a.u.) Pl post (a.u) p value

Dynamisan (n=11) 0.63+0.08 0.63+0.07 0.99 1.140+0.302 1.110+0.246  0.70 3,3714+3,3529 3,910.2+3,039.1 0.50
LProtein shake (n = 7) 0A5+006 062+003 012 1.164+0.179 1.073+0.088  0.11 2,856.0+2,025.2 2,975.1£2,193.2 0.92
Steak (n =7) 0.64+0.03 0.69+0.05 0.02 1.135+0.087 1.318+0.163  0.01 4,771.1+2,6184 6,018.845,289.7 0.53

Values are expressed as meanzstandard deviation, as appropriate. RRI, renal resistive index; Pul, pulsatility index; Pl, perfusion index.



Magnetic Resonance Imaging (MRI)

 MRI holds great promise, as it allows for simultaneous measurements of
both GFR and Renal Plasma Flow

Control

300
270
N Y 240
4210
{180
4150

4120

90

60

30

ulw/300T/|w

100
a) Anatomical and b) Renal Blood Flow Magnetic Resonance Images acquired for Patient No. 7 (i) pre- and (ii) post-nephrectomy

Adapted from: Cutajar M et al. Eur Radio. 2015, Li LP et al. Kidney Int Rep. 2017



H ektipnon tou RFR otnv AptnpLlakn Ymeptaon




1988

34 mild to moderate HT (22 controls)
-Less I in CrCl after AA in HT.
-Some patients show no RFR in whom SPB was higher (178.5mmHg vs 157mmHg)

Losito
et al.

Valvo

et al. 1998

29 HT adolescents (33 controls)
Belsha -Normal functional response (CrCl) in HT adolescents after a
et al. protein meal.

1990
15 HT vs 12 controls
- Protein meal = RFR

(IOTH2) is identical to
controls.

Cottone
et al.

2000

-Mean GFR (Cl inulin) ™ upon protein
stimulation (AA) in NT(n=15) vs { in
HT(n=16).

-There is a tendency towards
normalization of the dynamic test
response to protein stimuli in HT vs NT
RFR tended to normalized after 6mo Tx
with BB but not with RASiI

1994

16 newly diagnosed HT (10 controls)
-Among 16 patients, 13 showed an 1 CrCl
after AA infusion.

-No influence on RFR by PRA, ALDO, NE and
ET-1

Adapted from De Moor et al. "Hemodynamic or metabolic stimulation tests to reveal the renal
functional response: requiem or revival?." Clinical kidney journal 11.5 (2018): 623-654.



2001

40 HT (11 controls). HT who exhibited lower RFR
O’ Conno Bello presented end organ damage, non-dipping pattern for 2004
etal. et al. DBP, increased ACR and higher atherogenic index

14 obese HT and 9 lean HT

Pecl Response (Cl inulin) after protein meal is
\ ‘ - aly lower in obese HT

26 NT with (+)familial Hx of AH (13 controls)
RFR (Cl inulin) is already blunted upon AA in still NT subjects
at genetic risk of AH

2006

10 HT with hypertensive nephropathy, 14 HT without
nephropathy and 11 controls.

-Lower RFR (CICr) in HT patients vs controls.

- Egg Protein

- significant negative correlation of RFR with BP levels

2007

HT pregnant women show a lesser increase of GFR
(CrCl) upon protein meal than normal pregnant
women.

8 HT pregnant, 5 NT pregnant, 8 controls

érguile
et al.

Adapted from De Moor et al. "Hemodynamic or metabolic stimulation tests to reveal the renal
functional response: requiem or revival?." Clinical kidney journal 11.5 (2018): 623-654.



H ektipnon tou RFR otnv AptnpLlakn Ymeptaon




% of Subjects
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30

20

10

|- . -
Ka rger < From: Renal Functional Reserve Is Related to the Nondipping Phenotype and to

the Exercise Heart Rate Response in Patients with Essential Hypertension and
Preserved Renal Function
A. Damianaki, M.Burnier, K. Dimitriadis, C. Tsioufis, D. Petras
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Kidney Blood Press Res. 2020;45(5):737-747. doi:10.1159/000508939




time

Kap8iayyeiakoi

TTapdyovreg Kivaivou

Koap8iakég Mapduerpol

Negpikég Mapdperpol

9P

« O POYVWOTLKOC POAOC TWV AELTOUPYLKWV £pedpeLwV vedpoU otnv e€EALEN TOU
GFR o€ ao0Oeveig pe 16lonaOn Ynéptaon»

Kamviopa, SucAimdaiyia, oIKOYEVEITKO I0TOPIKG AY

Awpoduvapiko Qoprio (Al iatpeiou, 24h ABPM)

Ivétpotrn a (SoKIpaoia KATIWaNG)
Acuptrrwparikn BAGRN opyavwv-oTéXWY

(nxwkapdioypagia yia Tpoadiopioud LVMI pe T
pEBoBo kuBiopol, Pulse Wave Analysis yia yétpnon

Baseline

apTpiaKng okAnpiag)

Negpikni AeiToupyia: Urea, Creat, eGFR, ACR

Neppikéc AsiTou

1KéEc Epedpeiec (RFR

1 2 mo. 2 4 mo.
A iarpeiou || A arpeiou
SCreat SCreat

eGFR (CKD-EPI)

eGFR (CKD-EPI)

Napdapetpog OALKOG HT NT p
nAnOuouog n=51 n=20
n=71

HAwia (€tn) 53.5%£11.5 53.2+12.1 54.3+10.0 0.73
AMZ (kg/m?) 27.4+4.0 27.8+4.2 | 26.4%3.1 0.21
Adyog 0.91+0.07 0.91+0.07 0.8910.04 0.32
Méon/Nepidpépela
Avépeg (%) 37 (52.1) 28 (54.9) |9 (45) 0.46
Kanviopa (%) 33.8 314 40 0.50
OLKOYEVELAKO 73.24 76.5 65 0.33
lotopko AY (%)
Oupia (mg/dl) 32.547.1 32.9+7.4 | 31.446.4 0.5
Kpeatwivn (mg/dl) 0.8+0.1 0.8+0.1 0.8+0.2 0.9
eGFR 98.4+13.9 99.4+13.5 97.1+15.1 0.6
(ml/min/1.73m?)
RFR (ml/min) 26.0+17.8 25.1+18.7 27.7+15.7 0.6
ACR (mg/g) 9.8+11.8 8.63+12.9 | 12.6%7.7 0.2
LDL-xoAnotepoAn 122.7+£29.5 125.2428.9 | 116.3£30.7 | 0.3
(mg/dl)
TpyAukepidia 98.0+41.7 98.6+46 35.3+1.0 0.5

(mg/dI)




AvoAloelc Baoel erumedou RFR

AkoAoUBnoE TEPALTEPW SLAXWPLOUOC TWV UTIEPTAOLKWY 0.0Bevwy o€ dU0 uTtokatnyopleg avaloya pe to enimedo Twv epedpelwv.

ducloloyikég edpebpeieg wg RFR 230ml/min (normal RFR) kot XapnAég epedpeie¢ wg RFR <30ml/min (low RFR).

32 HT napouoialav xapnAég edpedpeieg kal

19 HT puoiloloyikég edpebpeieg

Aev umtipxav dtadopeg ota
SnuoypadLkd oTolxela KoL OTOUC
vedpLKoUG SelKTeG

OLHT pe normal RFR Atav cuyvotepa
dippers yia tn ZAMN o€ oX€0n HE TOUG
HT pe low RFR (64.4 % vs 34.4, p=0.02)

A SamiotwOnKav onUAVTIKEG SLapopEG
oto LVMI kat PWV avaloya pe to
emninedo RFR

HR [opm)

max SBP (mmHg)

YPnAdtepn max ZAMN kat max KX otoug HT pe normal

RFR ouykpttikd vs HT pe low RFR (190.4422.8 vs 175.5+23.6
mmHg, p=0.01 kot 168.849.3 vs 157.8+16.5 bpm, p=0.005)

Ztoug HT aoBeveig, to eninedo tou RFR cuoxetiotnke

LLE TNV LVOTPOTIN AIAVTINON KO TO OLHOSUVALKO

doprtio.

Poarsan's r-0.307, p-0.028

H péyiotn KX kotd Tnv KOMWwon GUOXETIOTNKE
Betikd pe to RFR (r=0.29, sig 0.04)

H péylotn ZAM Katd Tnv KOTWON CUCXETIOTNKE
Betikd pe to RFR (r= 0.31, sig 0.03)

Yneptaoikoi



Etnola kat Stetnc petaBoAn tov eGFR og 0Ao tov
nANBUOUO TNC HEAETNC

Kapdiayyeiakoi

Kamviopa, ducAimdaipia, oIKoyEVEIAKS IGTOPIKO AY
TapayovTeg Kivoivou # - ¥ P

Kapdiakég Mapaperpor
= 4 @
.-ﬁ.;_m.. <J

- BN =

=

Negpikég MapdaueTpol

Aiuoduvayuiko Qoprio (Al iatpeiou, 24h AB
lvétpotrn amrdvrnon (Sokipacia KGTTWONG)
Acgvuptmrtwpariki BAGRN opydvwv-oTéXWY
(nxwkapdioypagia yia Tpoadiopiopd LVMI pe |
HEBODO kuBiopou, Pulse Wave Analysis yia pétpon
aptpiakrig okAnpiag) '

Al 1atpeiou Al 1arpeiou

Neopiki Aeitoupyia: Urea, Creat, eGFR, ACR
G] [O Neopikég Asitoupyikéc E@edpeisg (RFR)




MetaBoAn tou eGFR kat entimedo RFR

eGFR (ml/min/1.73m2) Baseline | 12months | 24months |Delta(12-0)m| P |Delta(24-0)m| P

NT (n=20) 97.1+15.1  96.4+15.6" 96.0+15.4" -0.750.9 -1.1+1.1
HT (n=51) 98.8413.6  98.9+13.4 98.2+13.6" 0.04+1.8 0.06 -0.7+2.3 0.46
NT RFR<30ml/min (n=10) 89.8416.1 88.7+16.8™ 88.2+16.1" -1.1+1.2 -1.6+0.7

NT RFR>30ml/min (n=10) 104.4+10.2 104+10.1* 103.8+10.2 -0.4+0.5 0.10 -0.6%1.3 0.02

HT RFR<30ml/min (n=32) 97.9+12.4  97.7+12.3  96.5+12.1% -0.3+1.7 -1.4+1.7

HT RFR230ml/min (n=19)  100.4+15.6 100.9+15.2 100.8+15.7 0.5%1.7 0.13 0.5%2.6 0.002

*compare to baseline eGFR of NT

tcompare to baseline eGFR of HT

**compare to baseline eGFR of NT with RFR<30ml/min

fcompare to baseline eGFR of NT with RFR=30ml/min

§compare to baseline eGFR of HT with RFR<30ml/min
Aev uninpée onuavtikn Stadopad otnv etiota (Delta (12-0)m) ko otn Stetn (Delta (24-0)m) petaBoAn
Tou eGFR petafy HT kat NT.
2ta 2 €T, OL UTEPTAOLKOL e XaUNAEC epebdpeiec eiyav peyalltepn peiwon tou eGFR o€ ox€on e Toug
UTTEPTAOLKOUG e PUCLOAOYLKEC ededpeleC
2Ta 2 £TNn, oL vopHoTaoLkol pe XapnAEg ededpeieg elyav peyalutepn peiwon tou eGFR og oxéon Ue

TOUG VOPHOTAOLKOUG HE XaunAEC epebpeieg



eGFR change_24months (ml/min/1.73m2)

AlaoTtopAd OAWV TWV CUMETEXOVTWYV Yla Th HETOBOAN
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ToU eGFR otouc 24 pnvec avaloya e to RFR
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Ol ouppetéxovteg pe RFR >30ml/min teivouv va

TapouoLalouV UKPOTEPN pelwon oto eGFR ota 2

€N

Two-sample t test with equal variances

Group Obs Mean  Std. err. Std. dev. [95% conf. interval]
RFR<30 42 -1.452381  .2341426  1.517417 -1.925241 -.9795204
RFR>=30 29 .1034483  .4221247  2.273211 -.7612349  .9681314
Combined 71 -.8169014  .2376189  2.002212 -1,290817 -.3429855
diff -1,555829  .4494338 -2.452425 -.6592334
diff = mean(RFR<30) - mean(RFR>=30) t = -3.4618
H0: diff = 0 Degrees of freedom = 69
Ha: diff <0 Ha: diff !=0 Ha: diff > 0

Pr(T < t) = 0.0005

pr(|T| > [|t]) = 0.0009

Pr(T > t) = 0.9995



Take-home messages

O npocdLoplopog epedpelwv Tov vedpou ival UMOGXOMEVO TIESIO EpEuvaG, LOLWG OE KATAOTACELS

UTEPSLNONONG OTWG OTNV APTNPLAKA UTLEPTAOH..

H emBeBaiwon tng avénong tou GFR petd and HeTafoAlko | ALLOSUVOLKO EpEOLOHA £XEL ONpacia, KAOwWC

UTLOSNAWVEL AKEPALOUG HNXOVIOLOUG OLYYELOSLAOTAATLKAG QIAVTNTIKOTNTAG.

MNa tnv evputepn epappoyr Touv otnv KAWLKN tpaén xpeLtolOpaote:

* Koww¢ anodekt ovopatoloyia (r.x unstimulated, stimulated & random GFR)
e Standardized peBodoloyia (e§wyeveig deikteg N CICr kat kaBopiopéva renal stimuli)

* MPoOMTIKEG LEAETEG OE SLAPOPETIKEG VOOOAOYLKEG OVTOTNTEG WOTE VA oUVOEDEL ot un puotooyikn veppikn anavinon

pe peilova vedppika end-points kot va kKaBopLlotolv oL TLHEG avadopag

* JuVSVAOoHOG HE BLodeikteg veppiknG PAABNG/OTPEC KATA TN SLAPKELA EAEYXOU TWV EPESPELWV I KoL OUVSEDN LLE

LOTOTIAOOAOYLKEG KOl OLTTELKOVLOTLKEG TTANPOdOPLEC



H €ykaipn avayvwpLon UMEPTACLKWY AoOEVWV UE CUYKEKPLUEVOUC PaLVOTUTIOUE -Ortwe non-dipping mpoturto,
avénuévo tovo SNZ kot xoiinAo RFR- Ba pmopouloe HEAAOVTLKA VO GUUBAAAEL TOGO 0T SLACTPWHATWON TOU
KvéUVoU 600 Kol oTnV e§aTOikELON TWV OEPATEVTIKWY anopAcEWV-TIAPEUBACEWY, TIPLV OKOUA EUPAVLIOTEL

aABoupwvoupia n avénBolv aAAol deikteg ayyelakng BAAPNG

\

E€atoptkeupevn epappoyn KatdAANAwV mpodUAAKTIKWY LETPWYV KOL OTEVH ALUOSUVALKA TtapakoAouBnon mpLy

KOl LETA aTtO LATPLKEG TapeUBAoELG (T.X. otedavioypadia-ayyelonmAaotikn, BaABidomAaotikn, LVAD k.a)

Edapuoyn auotnpoteEpwVY 0TOXWVY YLa TOUG KAAGIKOUC KapSLlayyeLlakoU g TapAyovTeg (TT.X apTneLOKn UTIEPTAON,

SuoAutdalpia) wote va EAaXLOTOTIOLOUVTAL TILOAVEC EMUMTWOELG O VEPPLKO emimedo.

Ye aoBeveic pe avénuévo kivduvo yla taxeia emibeivwon vedpkng Asttovpylag (m.x. acBeveic pe umotpormnalovra
eneloodia AKI, XNN pe coBapn mpwteivoupia, applBuLoTn untéptaon Kat XA, mpoekAapuia), pia cuxvotepn afloAdynon
tou RFR pmopet va anodewxBel oto HEAAOV XPHOLLN YL TNV TIOPOXN TIPOYVWOTLKWY TTAnpodopLlwy Kal Tnv kaBodnynon
e€atopLkeV HEVWVY Bepamelwy (M.X. avtaywvioTteg evbobnAivng, vedpikn armoveupwon, MRAs 3n¢ yevidg, SGLT2 inhibitors,

GLP-1 agonists K.Amt.)



