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Ev6oOnAilo kat evéoOnAiakn SucAsttovpyia

e pUOBuLoON Tou ayyelakou tovou (NO, PGI2, EDHF, TXA2, ET-1)
* QyYELAKNG SlamepatotnTag,

e LooppoTtiag petay mnénc kot tvwdoAuvong,

* Tn ouvBeon tn¢ umtevdoBbnAlakng otfadac

* TIPOOKOAANON Kot e€ayyelwon TwV AEUKOKUTTAPWV Kat tn dAeypovwodn
dpaoTNPLOTNTA OTO AYYELAKO TOlYwHO

* ETILKTNTN QVOOLOKN ATAvVTNO
ENDOTHELIUM n n r] r] n

* OYYELOYEVEDN

Ev6oOnAlakni duocAettoupyia = avicopportiol HETAEU TTAPAyOVIWY UE OYYELOOLOOTAATIKEG,
OVTLLLLITOYEVETIKEC KoL QVTLOPOUPBOYEVETIKEC OLOTNTEC (MAPAYOVTIEC «XAAAPWONG» TIOU
TIPOEPXOVTAL ATtO TO €VO0BNAALO) KOl TTOPOAYOVIWV LE OLYYELOGUOTIOLOTIKEG, TIPOOPOUBWTIKEC
Kol TTOAAQTTAQCLAOTIKEG LOLOTNTEC (TMOPAYOVTEC «OUOCTOANG» TIOU TIPOEPXOVIOL QO TO
evdo0nALo)

Theodorakopoulou M et al. Am J Nephrol 2021
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MéEBobol ektipnonc evéoOnAlakng 4 Artacial Gfycocalyx ™

4 (+) tracer dilution method: direct measure
AE Ltov pV lag (+) OPS+SDF: simple, non-invasive, bedside
performance
(-) tracer dilution method: invasive and time-
consuming
. EvéoenAlaKd KUTTGpG TT K (-) OPS+SDF: indirect measures /
, , , a . . N\ /~  Near-Infrared Spectroscopy
@AIVOTUTTIKA eTEpoyéveia (Sour, (t‘;’"sllf::slga‘f;‘r“alr:zﬂ (e} portables ron-Hvasive
AeiToupyia)  HETOEU  DIAPOPETIKWV (+) video-capillaroscopy: 3 phase ) “ss”'fr:’;‘;ge";‘;"f”mp"°"
evaluation uremen

(+) recordings during exercise
(-) affected by adipose tissue thickness
\ (-) myoglobin contribution to results? /

(-) video-capillaroscopy requires
\ skilled operators, precision /

OnNMEIWV TOU ayyEIOKOU DEVTPOU

« O maparnpnoeig armmoé €vav TUTTO

/ Laser Speckle Contrast Analysis \ / Flow-Mediated Dilatation \
qvvgi WV osv UTTOPO uv va (+) simple, non-invasive (+) simple, inexpensive
(+) real-time recording of blood flow (+) correlation with coronary function

(+) gold-standard method
(+) many outcome studies
(-) high inter/intraobserver variability

changes
(-) expensive equipment
(-) requires experienced operators for

YVEVIKEUTOUV Kal VO €QAPPOCTOUV O€

6IG(POp8TI Ka ayyela high accuracy and low variability over time (-) poor reproducibility
(-) no recordings in absolute flow units (-) adherence to strict protocols
(<) movement artifacts )\ (-) well-trained, experienced operators /
/ Laser Doppler Flowmetry \ C('——) / Venous Occlusion Plethysmography \
(+) simple, non-invasive / ’ \ < 4 (+) high reproducibility, validity
(+) continuous blood flow measurement (+) assessment after administration of
during exercise vasoactive drugs

(+) coupling with reactivity tests <) (<) semi-invasive

(-) expensive equipment @ ( L_)) (-) indirect measure of blood flow
(-) requires experienced operator for high ~—" & )) (-) limited application in exercise

Theodorakopoulou M et al. \ accuracy and low variability over time j \ (-) time consuming

Eur J Clin Invest 2021
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MéEBodol ektipnonc evéoOnAtakng Asttoupyiag

Theodorakopoulou M et al. Eur J Clin Invest 2021
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Near-infrared spectroscopy

* JXETIKA VEQ, BN EMepPBaTkA HEBOSOC pe UPNAL avamapoyWYLHOTNTA KoL EYKUPOTNTA

* Aflohoyel TNV ofuyovwon TwV LOTWV Kol MITOpel va TaPEXEL TTOAUTIUEC TIANPOPOPLEC OXETIKA HE TNV TOMKNA
KotavaAwon o§uyovou Kol T por Tou aipatog

* Tpormomotnuevn ekdoxn Tou vopou Beer-Lambert «eva puépoc¢ tou wtoc mou uetadidetal péow evoc dtaAvuaroc mou
TTEPLEXEL Ul EyxpwUn EVWON (XpwWHOEPOPO) AITOPPOPATOL ATTO TNV EVWON»

* To ofiua tou NIRS oTou¢ avOpwWTLVOUC LOTOUC TIPOEPXETOL KUPLWE aTto

v anoppodnon tov ¢wtdg and tnv alpocdatpivn (apeAntéa and B 5okeur NIRs B

nuoodotplvn Kol  KUToXpwuikny ofeldaon) =2 ofuyovwpEévn, R
ATtOEUYOVWHEVN, OALKN

* Muwkkn ofuyovwon kal pilkpokukAodopia (Aokipaoiag amodppaing

ayyeiou (vascular occlusion test), doknon), eykepoaAilkry ofuyovwon,

IKEAETIKOG UG
aAAoL Lotol, KA.TT.

Theodorakopoulou M et al. Am J Nephrol 2020; Theodorakopoulou M et al. Eur J Clin Invest 2021
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Flow Mediated Dilation, %

12+

10

8-

6—

e

0—

EvéoOnAiakn Asttoupyia oe aocBeveic pe XNN

n=76 CKD (18 pre-dialysis, 18
dialysis, 22 KTRs) & 65 controls
Brachial FMD

I I T T
Controls Predialysis Dialysis Transplant

Recio-Mayoral et al. Atherosclerosis 2011

Capillaries/mm?

n=96 CKD (G2-G4)

Nailfold videocapillaroscopy

45 - [ Stage 2

O Stage 3a

[ Stage 3b -

B Stage 4
40

p =0.011
I 1

35 T T
30 -
25 H
20

Baseline capillary density

|

hyperemia

Capillary density during  Capillary density during
postocclusive reactive

venous congestion

Schoina M et al. Hypertens Res 2020
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Napayovtecg kapdlayyetakoU Kivduvou o acBeveic pe XNN

( Traditional Risk Factors J

* Age * Left ventricular
* Male sex hypertrophy

* Hypertension ¢ Diabetes

* Smoking * Dyslipidemia

(Novel and Uremia-Related Risk Factors)

;’ Oxld»zed

Subclinical hypothyroidism
Inflammation Uremic bone disease

Q

¥ Le ukocyte
¥ activation | Volume overload

.r .
* Endothelial Protein-energy wasting
dysfunction
Insulin resistance
Anemia

Erythrocytes Vascular calcification

Uremic toxins

Fat mass: adipokine imbalance

Genetics/epigenetics

Coagulation disorders

Atherosclerotic plaque
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Ev6oOnAiakn ducAettoupyia ko kapdioyyetakoc kivduvoc otnv XNN

Table 4. Univariate and multivariate COX analysis predicting for cardiovascular outcomes (a composite of 89 fatal and nonfatal events)®

304 G1-GS5 patients
f-up=41 months

. Crude analysis Model 1 Model 2 Model 3
) Panel A-in all patients (n = 304)
FMD (%) 0.59 (0.49-0.70)  <0.001 0.55 (0.40-0.76)  <0.001 0 0.55 (0.40-0.76)  <0.001
-39 0061 V) T8 2=139 06 OO 8=13% -
HsCRP(mg/L) 1.06 (1.04-1.08)  <0.001 1.07 (1.04-1.10)  <0.001 1.05 (1.03-1.08)  <0.001 1.07 (1.04-1.10)  <0.001
RemreB—mnmondibetrepartrentomy—r—1H
FMD (%) 0.50 (0.39-0.65)  <0.001 0.67 (0.48-0.93) 0.02 L 0.67 (0.48-0.93) 0.02
“TMT (mm) .50 (1.21-2.01) __ 0.001 0 U'%'(U'ES‘I'IU) 0.8 0.96 (0.04-1.33) 0.8
HsCRP (mg/L) 1.08 (1.05-1.11)  <0.001 1.05 (1.01-1.09) 0.01 1.07 (1.04-1.10)  <0.001 1.05 (1.01-1.09) 0.01

"Represented are HR (and 95%CI) in univariate (crude) Cox model and after different adjustments. Models 1-3 show different combinations of
the variables of interest after adjustment for age (per year), sex (women as reference), SBP (per mmHg), total cholesterol (per mg/dL), eGFR
(per mL/min), diabetes (absence as reference) and medical history of cardiovascular disease (absence as reference) at baseline. In Panel B, the same
analysis 1s contemplated excluding diabetic patients, and therefore multivariate adjustment does not include diabetes mellitus. HsCRP, high-sensitivity

c-reactive protein.

Yilmaz et al. Nephrol Dial Transplant 2011
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EvéoOnAiakn ducAettoupyia ko kapdiayyertakog kivduvoc otnv XNN-TZ

Table 3. Cox regression for all-cause mortality in ESRD patients

UNIVARIABLE

78 ESKD patients
Median follow-up=60 months

Wald Endpoint= all-cause mortality
Variable RR and 95% CI1 P value Z.-value
Age vears 1.05 (1.02-1.09)  0.0025 3.020 1.00
Gender 0-M, 1-F 0.64 (0.24-1.75)  0.389 —0.980 » - —
Diabetes 0-no, 1-yes 2.23 (0.65-7.60) 0.203 0.712 ““ | ER—— FDR > median
Body mass index kg/m? 1.04 (0.93-1.16)  0.477 1.274 LT
Duration HD months 1.0 (0.99-1.02) 0919 1.056 - s,
Systolic BP (mmHg) 1.02 (1.0-1.03)  0.0321 2.128 ® 0.75 e )
Diastolic BP (mmHg) 0.97 (0.93-1.01)  0.081 ~1.749 = i
)LV mass index (g/m?) 1.02 (1.01-1.03)  0.0212 2.390 5 e
Carotid IMT pum 1.02 (1.01-1.04) 0.0006 3.524 w .
Aortic PWV m/s 1.29 (1.17-1.42)  0.00001 4.979 3 0.50 4 %
Flow debt repayment (10%) 0.59 (0.48-0.73) 0.00001 —4.786 N Seecssvees i
Smoking pack/years 1.03 (1.01-1.05)  0.0004 3.519 = . FDR < median
Hemoglobin g/l 0.96 (0.87-1.05) 0.363 —-0.938 (:)
Total cholesterol mmol/l. 1.10 (0.75-1.62) 0.751 0.495 — 0.25
HDL-C mmol/l. 3.13 (0.90-10.9)  0.0728 1.798 < . x2 =17.8
LDL-C mmol/L. 1.01 (0.57-1.63) 0.959 0.052 )
Triglycerides mmol/l. 1.18 (0.82-1.69) 0.368 0.903 P < 0001
Serum albumin g/, 0.79 (0.67-0.92) 0.0023 —3.055
Serum CRP mg/1. 2.53 (1.60-4.00)  0.0001 3.963 0.00 v v v .
Homocystein pmol/L 1.00 (0.96-1.03)  0.509 —0.851 0 25 50 75 100
MULTIVARIABLE :
Flow debt repayment (10%)  0.69 (0.56-0.85)  0.0006 ~3.417 Time, months
Aortic PWV m/s 1.16 (1.04-1.29)  0.0091 2.608

Fig. 2. Probability of all-cause survival between patients with flow debt
repayment (FDR) > or < median value.

Abbreviations are: HD, hemodialysis: BP, blood pressure: LV, left ventricu-
lar: IMT, intima-media thickness: PWV, pulse wave velocity: HDL, high-density
lipoproteins: LDL, low-density lipoproteins: CRP, C-reactive protein.

London et al. Kidney Int 2004
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TpLYoLOLKN MUKVOTNTO OKEAETIKWV pUWV oTtnV XNN — rmelpapotika povteEAa
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Male Wistar rats underwent sham operation
(CON), uninephrectomy(CKD 1/2) and subtotal
nephrectomy (CKD 5/6). Muscle samples
(locomotor, the gastrocnemiusmuscle, and
postural, the longissimus thoracis muscle)

(a)

Creatinine [mg/dl]

=061 p<0,01

1.7

’I,D 25 30 35 40 45 50 55 6.0

Capillary Con

Flisinski M, et al. Ren Fail 2008
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TpLYoLOLKN MUKVOTNTO OKEAETIKWV pUWV oTtnV XNN — rmelpapotika povteEAa

A B
C 0.010-
0.0079 -14% Impairment: 25%
— 0.0084 , L
$E .
g R
= 2 0.006- AQg AHt
Z "g: 2avDO,
&= 0.004-
% 0o
° g 0.002
. — Oxygen uptake factors — 0.0059

0.000 T T T T T
Controls Mildly uremic mice

BALB/c mice with 4-week adenine diet (n=19) or
5/6 nephrectomy (n=7)

O
o
o
e
=)

)

0.0079

27%

!

Impairment: 63%

l

o o
o o
o o
.

Aoam ’23%

;

Oxygen uptake
[Cﬂ"l’o Q/C"natlaauo/min]

0.002- 2avDO;
’ : 0.0029
j—— Oxyogen uptake factors —
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0
0

50

Microvess:
[um/1,0
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o

L] L] L] 1
200 300 400 500
Serum urea [mg/dL]

Prommer HU et al. Sci Rep. 2018

— : { :
100 150 200 250 300 350 400 450 500
Serum urea [mg/dL]

Severe uremia
> 250 mg/dlL

Mild uremia

< 250 mg/dL
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TpLyoldkn MUKvOTNTO GKEAETIKWV PUWV otV XNN — ex vivo HEAETEC

N=22 aoBeveic pe XNN-TZ kot 20 HApTUPEC

Bloiec okeAETIKWV HUWV (KOLWALOLKOU TOLXWHOTOC)

Table 4. Capillarization of muscle and the number of capillary contacts per
muscle fibre and capillaries per muscle fibre in the renal failure patient (RFP)

and control (CON) groups

Capillary factors RFP CON
CD/mm’ 320460 340490
CC/F 3.0£0.4 4.0+0.5°
C:F 1.12+0.14 1.35+0.15°

CD;mmz, capillary density per square millimetre of muscle tissue; CC/F, capillary contacts per muscle

fibre; C:F, capillary-to-fibre ratio.

aSignificant differences (P<0.01).

Sakkas et al. Nephrol Dial Transplant 2003
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TpLyoldkn MUKvOTNTO GKEAETIKWV PUWV otV XNN — ex vivo HEAETEC

N=34 aoBeveic pe XNN kat 16 paptupeg G - *
I I I E ]
Bloyieg okeAETIKWY LWV E .
Qo 40
E ; $
=
" N 0=
=
=
o
¢ ! Pax? Laminin, MHC | E i
| o
- 0
o Control CKD
Lectin (capillaries) DAPI
Fused I
— 8=
E . *
=
=] oy
g o
g | [ -
Pax7 KT %- 4 - . :: :
@ LS.
s
(a8
LL
— = Lamnin DAPI Q
Fused 0 T T
Control CKD

Brightwell et al. JCI Insight. 2021

SC-capillary distance (um) X

CFPE (capillaries/1000pm) -

a0

. r=-0.5337
Al p=0.0017 .

[:l ¥ | 1 1 1 L] L] L] L] | ¥ ¥ 1 1 1 L L] L] L I

1] o0 100
eGFR

o] ® r=0.8242
p < 0.0001
G L] L | L] L] L 1 1 1 ) l L] L 1 1 1 L] L | L] I |
0 50 100
eGFR
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Oéuyovwon & pikpoayyetakn Asttoupyio Twv oKEAETIKWV pPUWV otnv XNN

| ;/Iéfgwpzeg ITUPES p-value
: TAOIO
80 = : +
o i *® S16000 30 S22 0,354
90 p 516510 3B
(18 per CKC z16d10 4 319,7 0,278
and * 1+£10,2 0,116
)+0,04 0,070
=2

Z 5+3,9 <0,001
412,0 0,025
Measure| 330,47 0,027

. 340,51 2
oxygenatior 229:57 8,082
index (TSI1% +3, ,
spectrosct |

during occl 0 loxaipn mepideo Emavaiudrwo 63,7 0,075
and during 0 200 400 )+11,7 0,246
€ Xpovog (s) +14,1 0,205
T —— S— ey 11,2 0,061

Theodorakopoulou et al. Am J Kidney Dis 2023
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TSI kata tnv enavolpatwon petadv diadopetikwyv otadiwv XNN

80 -- p=0,003 --

T~

- 75,5
< | =0,043
% 74 14 B
E = \\
72
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~ 11 \
é \
68 =
= 8,3
g 8
65 =
Maptopeg  Xtadw 2 EXradwo 3o X1aow 3 Xraowo 4 S
Z
= 5
=
=%
W
E
o
2

Mdaptopeg Xtdow 2 X16ow 30 Xtdow 3 Xtaow 4

Theodorakopoulou et al. Am J Kidney Dis 2023
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Mapayovtecg mou ennPeealouv TNV AELTOUPYLO TWV HUWV

MVU
A

(OpEGLC GE 02 - Sect,orj 0 apLlOUOG KOL} N KOLTOL,VOHI’]
././.,mmmmmnm..,.,./ (s v TpryoebwWY ayyelwv
W Y gy . 1 EVTOC TOU OKEAETIKOU MUOG

it T e i L
..'.""'ﬂ.:uunumllmmum Tt 4

p.stacbopa 02 ota p.uu«x KUttapa KOlL TN
XPNOLHOTOLNON TOU OITO TAL HLTOXOVOpLA

O PUOMUL/ LUXU LT[LU £ElOUUOUU LWV cepPUOpwyv o |
atpoodoaLlpiwv oe KAOE TPLYXOELOEC .

evooOnAlakn Asttoupyla
microvascular responsiveness

Mendelson AA, et al. J Physiol 2021
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Mapayovtec mov enmnpeealouv TNV LKavotTnTa
yLot ACKNoN — 0 POAOG TWV OKEAETIKWY HUWV DISEASES

CHRONIC KIDNEY

CARDIAC

NEURAL D _—

I sympathetic Activity _

! Central Command }

t Renal Nerve Afferent '
t Mechanoreflex | ) r

/,

| Microvascular Dysfunction

! t Left Ventricular Pulsatile Load
Systolic Dysfunction
Diastolic Dysfunction

\M}rﬂcardial Stunning

.1
N : 7 VASCULAR

| Endothelial Dysfunction

PULMONARY

Obstructive DI&-DFdE‘FE-
Restrictive Disorders | == bt / Microvascular Dysfunction
Fluid Retention 0 !/ = | caplllaryto-Fiber Ratio
Respiratory Muscle Wasting h"’.'--- h — ~"Impaired Functional Sympatholysis
Thickened Capillary Membrane
Arterial Stiffness
EXEn ISE “ Abnormal Arterial Hemodynamics
INTOLERANCE

-
SKELETAL MUSCLE k
Sarcopenia _ ' /
Intermuscular Fat .& _ " Metabolic Acidosis
Type | to |l Fiber Type Switch v

Aquired Myopathies h

Mitochaondrial Dysfunction
Kirkman et al. Am J Physiol Renal Physiol 2020
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Ikavotnta yia aoknon Kot evéoOnAiakn Asttovpyia oe XNN

N=56 cuppetexoviec (38 pe XNN kat 21 paptupec)

A CONTROL vs. CKD C CKD
~ 30{ pobe —~ 30
= % =
= =
2 20 @
E E
© ©
T 2
o o
> >

= ) O_ zz Z4
Control CKD High FM Low FMD

Downey RM, Am J Physiol Renal Physiol 2017
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Q@uooAoyia eykepaiov

* CBF ~15% of the cardiac output and ~20% of the whole-body oxygen and energy supply at rest
(50mI1/100g/min).

* Brain has a remarkably high metabolic rate and requires a constant supply of oxygen in order to support the

high rate of adenosine triphosphate (ATP) production that is required to remain in an electrically active state.

Michna M, et al. Physiol Res. 2020

* As brain activity increases (e.g. during the performance of a cognitive and/or physical task), oxygen
consumption by the neurons also increases and cerebral blood flow (CBF) rises in order to meet the higher

oxygen and substrate demands.

* As such, any decreases in cerebral perfusion and oxygenation can have a deleterious effect on brain function,

impairing both the cognitive function and exercise ability.

Theodorakopoulou et al. Nephrol Dial Transplant 2023
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EvkedaAikn ofuyovwon Kot Asttoupyia

fissue oxygenation = the balance between oxygen supply and utilization

Blood oxygen carrying capacity (Hb concentration)
Arterial oxygen concentration and saturation
Cerebral blood flow ,
| Ayyelakn
Cerebral oxygen consumption Aswroupyia

Michna M, et al. Physiol Res. 2020



ascular damage:

 Traditional risk factors

« arterial stifiness
. ed
(A Hypertension 2 L %labon
« Diabetes mellitus
| *Lipis ) - ~
Endothelial
dysfunction
| Renal-specific risk factors \ J A ,( Stroke 1

Brain capillaries and small vessels are
ot readily accessible for assessment

v

FIGURE 1 | Possible mechanisms that can explain the association between chronic kidney disease and brain injury. FGF-23, fibroblast growth factor 23; PTH,

parathyroid hormone; IAA, sulfateindole-3-acetic acid; TMAQO, trimethylamine n-oxidase. Miglinas et al. Front. Cardiovasc. Med. 2020
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Brain microbleeds in animal models with CKD

2 CKD models: adenine- a_
induced tubulointerstitial % 10,
nephritis and surgical 5/6 5 .
nephrectomy g o
: .

0

X :
3 i Pz A%
& o,
- e i -_.,r/"x'
o "ﬁf £
"fv;-% 3 ‘t f %
50 ym 50 um

Lau WL, et al. Transl Stroke Res. 2020
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Cerebral microvessels structure: imaging studies

* Thereis a sti T
This is consis 4
* white matts 35
* silent cerel 5
(SCI)
* perivasculz
e cerebral m

2.5

1.5

Age-stanaaraizea oaas rauo

eGFR 260 sBP <140

eGFR 15-59
O(—:CQ ~1 R

Kelly et al. Stroke 2021; Nash et al. Neurology 2024
Kobayasi Nephrol Dial Transplant 2009

sBP 214( §

se and CKD.
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Silent cerebral infarctions: associations in CKD

503 pts with brain MRI from the SEFURI study; Stroop test for cognitive status

Table 2 Logistic regression analysis of factors relevant to frontal lobe dysfunction

Multivariate: Model 1 Multivariate: Model 2
Univariate
P OR 95%CI P OR 95%Cl P
Age 0.322
Male sex 0.116 1.615 1.023-2.548 0.039
Education (per year) 0.087

Diastolic BP (mm~—1Hg) 0.098

White matter lesions 0.061

Abbreviations: BF, blood pressure; eGFR, estimated glomerular filtration rate; Mo., number; OR, odds ratio.
Model 1: age, sex, education, systolic and diastolic BP, and eGFR were included in the forward stepwise method of logistic analysis.
Model 2: MRI findings were added to Model 1.

Hiroshi Yao et al. Hypertens Res 2011



Retinal microvascular function

76 CKD patients and 53 healthy controls

Table 2: Retinal parameters Retinal vascular parameters with laser Doppler Flowmetry

CKD patients Controls p-value Adjusted p-

value
ICD (um) 22.5+5.7 20.2+42 p=0.008 0.003
CapA (-) 1644 £ 710 1837 £ 657 p=0.128 0.181
RCF (AU) 292 + 83 314 £ 61 p=0.087 0.052
OD (um) 107 =12 107 £ 11 p=0.797 0.290
ID (um) 76.8 £ 8.0 79.5 £ 8.0 p=0.070 0.469
WT (um) 15.1+4.1 13.5+3.8 p=0.026 0.025
WLR (-) 0.403 £0.11 0.351+£0.11 p=0.010 0.046
CA (um?) 4436 + 1485 3963 + 1488 p=0.120 0.031

Bosch et al. Microvasc Res 2018
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EyvkedaAikn oéuyovwon

« Anemia

» Endothelial dysfunction and impaired
endothelium-dependent vasodilation

« Capillary rarefaction and loss of
capillary integrity

« Arterial stiffness %

« Atherosclerosis of the large brain vessels

* |ncreases SNS drive

« Inflammation and oxidative stress
« Older age
 Vascular calcifications —-CKD/MBD

« Comorbidities (hypertension, diabetes)
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EvkedaAikn oéuyovwon o€ aacBeveic pe XNN
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Table 3: Univariate and multiple linear regression analysis of parameters possibly affecting O, Hb response during handgrip exercise.

Univariate Multiple
Characteristics B-coeflicient B-coefficient
Age (per year increase) —0.028 018 —0.013 A10
BMI (per kg/m? increase) —0.031 212

eGFR (per ml/min/1.73 m? decrease i . : .
Hb (per g/dl decrease) —0.185 020 —0.001 990

PWYV (per m/sec increase) —0.124 036 0.011 .897
cIMT (per mm increase) —1.781 069 —0.378 757
Hyperaemic response in skeletal muscles (per % increase) 0.069 018 0.045 137
Office SBP (per mmHg increase) —0.012 167 —0.004 666

Significant values in bold.
SBP: systolic blood pressure.

tH

Controls Stage 2 Stage 3a Stage 3b Stage 4 Controls Stage 2 Stage 3a Stage 3b Stage 4

Theodorakopoulou et al. Nephrol Dial Transplant 2023



—NED®POAOTIAL—

N=40 CKD pts

(G1 n=5; G2 n=8; G3a n=6; G3b
n=5; G4 n=11; and G5 n=5)

Miyazawa H, et al. PLoS One. 2018

EvkedaAikn oéuyovwon o€ XNN-TZ

Cerebral rSO, (%)

70 -

60 1

50 -

40 -

30 -

63.8 = 1.5

CKD patients without
dialysis therapy

449 = 2.2

HD patients
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Cerebral oxygenation and longitudinal changes in cognitive function

e 47 pts with 12-month follow-up (38 remained on HD, 9 had received KTx, 9
deaths, 2 lost follow-up)

* Cognitive function (3MS and TTB) at baseline and 12-months

* Multivariate linear modeling on predictors of change in cognitive function
scores, excluding those transplanted.

e Covariates: hypotension exposure, cerebral ischemia exposure, age, level| of
the only significant predictor of deterioration in TTB score

was typical exposure to intradialytic cerebral ischemia
(P=0.03).

MacEwen et al. ] Am Soc Nephrol 2017
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JUMEPACHOTO

* H evboBnAlakn SucAeltoupyia amotelel Xopoaktnplotiko yvwplopa tn¢ XNN Kol TtponyoUUEVEC UEAETEC
g€beléav otL n evdoBnAlakn SuoAsttoupyio oe Sladopa onpeldr Tou ayyelakoU OLKTUOU ETLOEWVWVETOL

NPoodeuTIKA pe TNV €EALEN TNC XNN mpo¢ to teAko otadlo.

* H evboBnAakn SucAettoupyia spdavilel LOXUPEC CUOXETIOELC ME TO KOoPOLlayyELaKA cupfapato Kol tnv

Bvntotnta otoucg aoBeveic pe XNN.

* H evbobnAlakny duoAeltoupyla Kat Wolaltepa oL SltatapaxeC TNG ULKPOKUKAOdopLlac Kal N tkavotnta autnc va
avTamoKkpivetal os epeBiopata amoteAel kaipla cuviotwoa tou duopevouc ayyelokol Tipodi Twv aoBevwv
e XNN kot cUPBAAAEL ONUAVTLKA OTLC SlatapaxEC otnv Asttoupyia dtadopwv LOTWV, cUUTIEPLAAUBAVOLLEVWY
TWV OKEAETIKWV HUWV KoL TOU €YKEDAAOU, OTOTEAWVTAC EVOV OO TOUC KUPLOTEPOUC TIOLPAYOVTEC TIOU
oXETWovVTOL HE TNV HEWWMEVN EMAPKELD ACKNONG, TNV oopkomevia kabBwc emiong kot tnv eéacBevnuevn

yvwolakn Aettoupyia otouc aoBeveic pe XNN
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