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N'VWOoTIKA AsITOupyia Kal IKavoTnTag aoknong otnv XNN

CKD Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
VO2peak(mi/min/kg) in CKD vs Controls
Angell etal. 2019 fa5) 185 53 24 23 58 8 5% -0.79 [-1.36,-0.23) —
Beasley et al. 1986 (157 146 551 18 336 636 18 3% -312[-4.13;-212) —_—
Capitanini et al. 2008/29] 206 5 10 342 6 10 3% -2.35 [-3.56; -1.16]
a Chinnappa et al. 2018 4] 794086 62485 70 377 78 35 5% -1.21 [1.85;-0.77)
40 - Stage | Stage [l Stage 11 Stage Stage De Souza Faria etal 2013[36]  21.6828 58347 29 289 78 9 4% -1.121.91:-0.32)
Downey et al. 2017 39} 22 BA6 38 30 916 21 5% -1.07 [-1.64; -0.50] —_
|V V Fatouros et al. 2008/30f 14 3N 12 312 484 12 2% -4,08 [-5.58; -2.59]
Habedank et al. 201742/ 238 73 30 328 67 20 5% -1.25[11.87;-0.63] —
) Kirkman et al, 2018 /43] 1743 573 3N 28 939 21 5% -1.40[-2.03;-0.78] —_
o= Latos etal. 1987079 20 3.1 9 361 65 15 3% -2.82-4.02;-1.62)
— . Lirm et al. 2020 &6} 19.7793 53264 166 249 71 87 6% -0.85[1.12; -0.58) -
Q Marrades et al. 1996 /20 254 46 8 369 59 12 3% -2.03[-3.16;-0.89)
Q Melson et al. 2016 /577 14.9 41 93 177 56 840 6% -0.51 [0.73, -0.30) -
c Painter et al. 200323} 22987 66092 23 286 37 15 4% 111 [1.81; -0.41) _—
< Petraki et al. 2008/3)f 211837 48114 43 346 78 20 5% -2.24-2.91;-1.58) —
o Samara et al. 201335} 226 38 20 316 64 18 4% -1.70 [-2.45; -0.94] —_—
> 204 Conltrol Sangkabutra et al, 2003(22] 245 69 9 437 4.24 8 2% -3.14 [-4.67;-1.50) _—

E s 3 Storer el al. 2005 /24 16.35 54155 24 258 57 12 4% -1.68 [-2.48;-0.87) —_—
a Van Craenenbroeck et al. 2016/38/26.1224 7.3024 63 3599 643 18 5% -1.37 [-1.94; -0.81) —_
— Van den Ham et al. 2005{26] 213314 67336 51 264 78 21 5% -0.71 [1.23;-0.19) ——
@) Zakliczynski et al. 200932/ 224 75 16 30.65 5.86 7 3% -1.12[-2.08;-0.17) —_—
i Subtotal (95% CI) 787 1247 7% -1.51[-1.81;-1.20] &

§ Heterogeneity: Tau®= 0.35; Chi®= 104.37, df= 20 (P < 0.00001); F=81%
Test for overall effect: Z= 9.69 (P = 0.00001)
VO2peak(L/min) in CKD vs Controls
0 Chan etal. 2007/27] 183 072 13 252 074 14 4% -0.92[1.72;-0.12) —_—
! ! ! ! ! Koufaki et al. 2002/21 137 049 18 207 069 18 4% -1.14 [-1.85; -0.43) —
120 90 60 30 15 0 Painter et al. 201134 2173 05271 43 24 054 3B 5% -0.42 }0.87;0.03] ;
. Subtotal (95% CI) 71 68 13% 0.75[-1.21; -0.28]
eGFR (ml/min/1.73m?) T e o ok e e i
—HD —PD —CKD Confidence interval Total (95% Cl) 1315 100% -1.40 [-1.68; .1.13]
Heterogeneity, Tau® = 0.32; Chi*= 111.42, df= 23 (P = 0.00001); F= 79% + 3 ¥ H

Testfor overall effect: Z=10.02 (P = 0.00001) Lower in CKD Lower in Controls

Test for subaroun differences: Chi*=7.18. df=1 (P = 0.007). F= 86 %

Viggiano et al. Nat Rev Nephrol 2020
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O pOAOG TNG OEUYOVWO NG TOU EYKEPAAOU
Commentary

Appraising the brain’s energy budget

Marcus E. Raichle* and Debra A. Gusnard

Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110

“....the balance between oxygen delivery (i.e., blood flow) and oxygen consumption. Researchers
have come to appreciate the spatial uniformity of the OEF measured in a resting state (e.g., lying
quietly in a scanner with eyes closed but awake) when ongoing metabolic activity is relatively
constant (for an introduction to this literature, see refs. 11 and 12). ....”

“..... It has been known for more than a century that increased neuronal activity in a region of the
brain is associated with an increase in blood flow (for a historical review, see ref. 16). Surprisingly,
these changes in blood flow are accompanied by significantly smaller changes in oxygen
consumption (13-15). As a result, the local blood oxygen content follows closely the change in
brain activity because the amount of oxygen supplied increases more than the demand.”

Raichle ME, Gusnard DA. Proc Natl Acad Sci U S A. 2002
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Eyke@aAikn oguyovwon otnv XNN TeAIKOU oTOdIOU

N=40 CKD pts
(G1 n=5; G2 n=8; G3a n=6; G3b n=5; G4 n=11; and G5 n=5)
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Miyazawa H, et al. PLoS One. 2018
Malik et al. J Vasc Access. 2017
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Intradialytic changes - “cerebral stunning”

Ultrafiltration

. Clearance Acid-base
Durlng A Osmolality A Osmolality Correction
Hemodialysis | l

tlntracranial
ure Pressure

Cerebral
Autoregulation

cerebro-
vascular
Reactivity

Cerebral Oxygenation
(Cerebral Stunning)

Sprick et al. Am J Physiol Renal Physiol. 2020
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2 KOTTOG

2KOTTOC TNG TTapoucac avaAuong NTav n ouykpion TNG EYKEPAAIKNG ocuyovwaong Kal
AIMATWONG O€ NPEia Kal KATa TNV Aoknon METACU aoBevwv o€ aigokdbapon Kal

mrepiTovaikn KaBapon (MK), kaBwg kal uyiwv atopwy Xwpic XNN.
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YAIKO - M£€06006o0I

» 81 cuppeTéxovteg (27 utré HD, 27 utré PD, 27 paptupeg xwpic XNN, avriotoixiopévor 1:1

yia nAIKia kai ¢UAo)

» AZloAOYNOoN TNG eYKEPAAIKNAC 0EuyOvwong Katd Tnv aoknon (SIaAEIMPaATIK AoKNon XeIpoAar¢c
d1apkelag 3 AeTrTwyv 010 35% TNG MEYIOTNG eKouolag ouoTtraong (MVC)

Kpithpla évragng:

() nAkia >18 eTwv

(i) TZ-XNN utré HD n PD yia >3
MAVES

(i) yia Toug HD, TUTTIKO
TTPOYpPaAPUa 3 ouvedPIWV/ERD

(iv) TTapoxn evuttoypaeng
EVNMEPWHEVNG OUYKATABEONC

KpiTipia atrokKAEIOHOU:

(i) MeTABOAEC OTNV AVTIUTTEPTAOIKN, KAOPOIOAOYIKNA 1] VEUPOAOYIKH aywyr] Katd Tov éva
MAVa TTPIV TNV €vTagn OTn MEAETN,

(ii) 10TOPIKO KANPOVOUIKWY 1} EKQUAIOTIKWY VEUPOAOYIKWY VOONUATWY (TT.X. VOOOG
Parkinson, TTOAQTTA} oKAfjpuvon) TTou TTPOKAAOUV TTPWTOTTA0 duoAciToupyia ANZ,
(iif) 1Io0TOPIKO dUOAcIToupyiag Tou ANZ AGyw eTTIKTATWYV dlatapayxwyv (Tr.x. 2A,
apuAocidwon, K.4.),

(iv) evepydg kakonBela/aAAn cuvoonpdTnTa e QUOMEVH TTPOYVWON,

(V) evepyog Aoipwen 1 AAAn diaAgiTrouca TABNON Pe KAIVIKA onuaacia, Kal

(Vi) 10TOPIKO KATAXPNONG OGAKOON VAPKWTIKWY ouCIwv ) coapr wuxikn diatapaxn.

Ouada eAéyyou:

Q¢ ouada eAéyxou otpaTtoloynOnkav aroua xwpeic XNN (dnAadr) uyir aropa r acBeveic ye utrépraon ry/kai
duoAimdaipia), akoAouBwvTag Tnyv idia diadikacia EvTagng.
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NIRS gyke@daAou

« H eyke@aAikl oguyovwon (TTPOo-HETWTTIAIOS PAOIOQ)
KATd Tnv Aaoknon XeipoAaBnc agioAoynbnke HEOW
KATAYPAPWY OTIC OXETIKEC METAPBOAEC QTTO TNV NPEMIa
ME TNV ouokeurn NIRS (Oxymon, Artinis Medical Systems Elst,

The Netherlands)
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Oguyovwpuevn aigooaipivn (O,Hb)
ATrocuyovwpevn ailpoo@aipivn (HHb)
OAIk aipoagaipivn (tHb)

Alagopa aiyoo@aipivng (diffHb)
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O,Hb, Hbdiff: deikTEG OEUYOVWONG
HHD: IkavoTnTa AtTOoTTAa0NS 0EUYOVOU ATTO TOV EYKEPAAO
tHb: d€ikTNG TOTTIKOU OYKOU QiaTOg
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Baoikd XapaKTNPICTIKA

P value (HD P value
HD PD vs PD) HD PD (HD vs PD)
N 27 27 - N 27 27 -
Age (years) 57.3+14.7 58.3+15.5 0.808 Laboratory values
Males (n, %) 14 (51.9%2) 14 (51.9%) 1.000 Hemoglobin (g/dl) 11.2+1.1 11.6+1.8 0.283
Hematocrit (% 34.2+3.4 35.315.3 0.353
Dialysis vintage (months) 82 [109] 48 [64] 0.084 ()
Urea (mg/dI) 133.4+39.3 112.0+21.9 0.016
BMI (kg/m?) 24.8+3.4 26.2+4.3 0.181
Creatinine (mg/dl) 8.85+2.76  7.92+2.93 0.240
Major comorbidities
Sodium (mmol/l) 139.4+2.5 138.6+£3.5 0.285
Diabetes (n, %) 2 (7.4%) 5 (18.5%) 0.224 _
Potassium (mmol/l) 5.2+0.6 4.5+0.7 <0.001
AD % 11.1% 18.5% 444 .
CAD (n, %) 3(11.1%) 5 (18.5%) 0 Calcium (mg/dl) 9.3t0.7  9.0:0.6 0.107
Heart failure (n, %) 8 (29.6%) 5 (18.5%) 0.340 Phosphate (mg/di) 4.6+0.9 4.8+1.0 0.504
Stroke (n, %) 2 (7.4%) 0 (0%) 0.150 Parathormone (ng/L) 242 [284] 371 [156] 0.024
Hypertension (n, %) 23 (85.2%) 26 (93.3%) 0.159 MMSE (total) 27.0+2.2 27.0+1.3 0.941
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2UYKPITIKA agIoAOYNon OEIKTWV EYKEPAAIKNG 0EUuyOvWwOoNG
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2UOXETION EYKEQOAAIKAS OSUYOVWONGS HE VONTIKA IKAVOTNTA

MMSE total score

MMSE total score
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MapayovTeg TTOU OXETICOVTOI ME TNV EYKEPAAIKN
o¢uyovwon

Univariate Multiple
B-coefficient p-value B-coefficient p-value
Age (per year increase) 0.006 0.503
BMI (per kg/m? increase) 0.018 0.616
Diabetes 0.253 0.542
Dialysis \{intage (per month 0.005 0.039 .0.003 0.102
increase)
Hb (per g/dl increase) 0.303 0.001 0.276 0.002
PTH (per ng/ml increase) 0.000 0.285
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2UUTTEPAC AT

H eyke@aAikn o§uyovwon Katd Tnv dIAPKEIa NTTIOSC CWHPATIKAG AOKNONG €ival ETTNPEACHEVH TOOO O aoBevEig

utré HD 6o0 ka1 utré PD.

* 2€ oUyKpIon Pe Toug acBeveic uttd PD, ol aoBeveig utré HD gp@davicav Taon akoun XapnAOTEpa TTITTEda AUTWY
TWV TTOPAPETPWV.

* To eupnua autd evOEXETAI VA AVTAVOKAG TO AOPOIOTIKO EYKEQAAO-AYYEIOKO Stress TTou OXETICETAl UE TOV
JIaA&iTTOVTa XapaKTAPaA TNG aloKABapong.

* O1 dIaTAPAXEC AUTEC CUOXETIOTNKAV JE XAMNAOTEPN YVWOTIKE £TTid00N KAl HEIWHEVA ETTITTESA AIMOC@AIPIVNG,

UTTOOEIKVUOVTAC Evav TTIBAVO TTABOYEVETIKO HNXAVIOHO TTOU OUVOEEI TV avVAIMia, TNV EYKEPAAIKH oEuyovwaon Kal TN

YVWOTIKA EKTTITWON oToug acBeveic ue XNN-TZ.
» ATTaiTouvTal TTPOOTITIKEC MEAETEG YIa va dlgpeuvnBei dv TTapePPBAOEIC TTOU OTOXEUOUV OTN BEATIWON TG 0EUYOVWONG
TOU €YKEQAAOU ) 0T pUBuIoN TTapayOvTwy TTou oxeTiCovtal he Tn dladikacia Tng aigokabapong YITopouv va

MEILDOOUV TIC TTAPATNPOUMPEVEC dIATAPAXEC KAI VA BEATIWOOUV TA HOKPOTTPOBECHUA VEUPOYVWOTIKA ATTOTEAECOUATA.
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Euxapiotw yia Tnv Tpoooxn
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