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Xpovia Nedpikn Nooog (XNN)

Kidney Disease Improving Global Outcomes (KDIGO)
in Kidney International Supplements (2017) 7, 1-59

Prognosis of CKD by GFR and albuminuria category

(2)
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Nedppikn Avemapketa (NA)

« OE&eia (ONA)
* Xpovia (XNA), wg anotéAecpa ESRD
EAAHNIKH NEOPOAOTIIKH ETAIPEIA

Kidney Disease Improving Global Outcomes (KDIGO) Ooi
Ql;ETal:

in Kidney International Supplements (2017) 7, 1-59 ) ; . 2
* Ao 1o emninedo tov GFR<15 mL/min/1.73m?2,

TIOU TLG TIEPLOCOTEPEG POPEG OCUVOOEVETAL
QTTO OTMELN KOl GUUTITWLOTA OUPALULOG T

and Albuminurta Calegorioe: m— Ao TV avaykn évapénc Bepareia

KDIGO 2012 midy ‘noreased inranses N , YKN PSNG P ) S
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ETILTIAOK WV, TIOU 0PEIAOVTAL OTNV HEIWOT TOU
GFR, etddA\wc avéavetal o Kivouvoc
Mildly decreased , ,
voomnpoTntag kot Bvntotnrag.

decreased

Prognosis of CKD by GFR and albuminuria category

Persistent albuminuria categories
Description and range

Al A2 A3

=30 mg'g 30-300 mg'g =300 mg'g
<3 mg/mmol 3-30 mg/mmol =30 mg/mmol

MNormal or high

Moderately to
severely decreased

» Mepikol aodeveic ue GFR>15mL/min/1,73m?
— xpetadovron eEwveppikn kadapaon ylati
Green: low risk (if no other markers of kidney disease, no ~Yellow: moderately increased risk; gll(paV[COUV O'Ull T[Tal)ll ara OUP alll l,ag_

Orange: high risk; Red, very high risk.

Description and range

Severely decreased

GFR categories (ml/min/1.73 m?
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EELOCWOELG TIOU Y PN OLOTIOLOUVTOL YL TOV UTIOAOYLGO TOU

PuOpov Zneipapatikic Aionong (GFR 1 kaAUtepa eGFR)

* Tumog¢ MDRD (Modification of Diet in Renal Disease)

MapoaAdayn 4 (amAomoinuevog TUmog):

GFR (ml/min/1.73m?)= 186.3*kpeativivn opov (mg/dl) -1.154 * nAikia-0.203 (¥0.742 av n aoBevnig elval yuvaika , *1.212 av
0 a.oBevng elval TG podpng GUANQ)

MoapoAdayn 6:

GFR (ml/min/1.73m?)=170* kpeativivn opou (mg/dl) -0,999 * nAikia-0.176 *oupia- 0.17*aAfoupivn-0.318 (*0.762 av n
aoBevriq elvat yuvaika, *1.18 av o acBevrig gival Tng povpng GuAng)

— The 1.73m?refers to the standardized body surface area (BSA) used to normalize for all variables for an

average 70 Kg man.

* Tumog Cockcroft-Gault

GFR (ml/min) = (240-nAwia)*Bdpog [ 72*kpeativivn opov (mg/dl) (*0,85 av n aoBevrig elvar yuvaika)



Miax cuvoyn tTwv aLtiwv mov odnyovv oce XNN

Causes of CKD in people
with and without diabetes

Hypertension
Diabetic
Nephropathy

Renovascular

Other Kidney Diseases

People \ People
with without
Diabetes Diabetes




MaBoyEveon tng vedppLKnG vooou

1- XPONIA YTO=IATOY NEDPIKOY ZQAHNAPIOY (Aéyw avicoppomiog ustaév npooe./kotaval. 02, 6nl. evdoveppikn
vmoéia) = evepyomoinon tou RAS kat dAAwv unyaviouwv = BAabn tov dioueagov cwAnvopLokou ywpou

2- 2[MEIPAMATIKH
interstitium)

=) OTMEIPUUATOOKAN]PUVON + UMEPPOPTWOT) OTTO MPWTEIVES (> (PAEyUOVT) KAl (VWO ToU
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H XNN w¢ KALVIKN] ovIOoTNnNTX

MeiCov poBANua dNuooLag vyeiag. MepiTov 2.000.000 ATOUA UE TEALKOU OTOOIOU
vedpplikr) vooo (ESRD), kaBe xpovo, otig HIMA, xpetalovtal TN 1] LETAROOYEVOT)
veppov.

Zuyvotepeg auvoanpotntes otnv XNN
1)  ZakyopwongAtaBritng Tumov 2

2) AuvocAumidatpia

3) 2tedaviaia Nooog

4) Kopdlokn Avemtdpkela

5) YmEpTaon

6) AlatapoyeG TOU AVOTIVEUOTIKOU

7)  KotdBAupn

8) Ayxos
9) Amoppaktikn amvotle atov'Ynvo (Obstructive Sleep Apnea, OSA)



OL dLatapayeg tov umtvou (Sleep Disorders, SD)
WG KALVLKY] OVTIOTN T

Meilov TpoANUa ONUOCLOG VYELQG.
Emtintwon oto yeviko MANOUOMO: 15-30% TwV EVNAIKWY avOpwV Kal

5- 15%0 TWV EVNALKWY YUVALKWV.




OL dlatapayeg tov utntvou (SD) ctoug acBeveig

ue XNN

—> 2toug aogdeveic ue CKD n emimtwon twy dtatapoywyv tov umvou (Sleep
Disorders, SD) ektiuwvtoi 40-80% ko

- Avéavovtal ue TNV ENLOEIVWAT) TNG VOOOU KO (EKTOG TOU OTL oUVIEOVTL
ME nuepnaota untvnldio kot kakn molotnte (wng), ouuBadovv otn avénon
TN¢ voonpotntog kot dvnoiuotntog twv aadevwy Ue XNN, 16iwg 8¢ oe
QUTOUC TTOVU eUpPloKkovTaL O€ TEALKOU atadiov veppomadeie (ESRD).



OL dLatapayeg tov uttvou (SD) otoug acBeveig

e XNN: mmoleg eival

1. AUTIVIOL

2. Alatapoyeg TNG avartvorg otov utivo (sleep-disordered breathing, SDB):
kKupliwg sleep apnea syndrome (SAS)
- ATIOP PAKTIKEG

- KEVTPLIKES (x Cheyne-Stocks). Ms v embeiviwan e veppikric Asttovpyiag
EMKPATOUV EVAVTI TWV QITOQPAKTIKWY

- MLKTEG

3. 2UVOPOLO avrjouywv TIodLwV (restless leg syndrome, RLS) Erintwaon: 33% atoug
agOeveic ue ESRD kot HD +

4. MePLOOIKEG KIVNOELG AKkpwV (periodic leg movement, PLM)

5. KATOKEPUATIOMOG TOU UTIVOU KOl QUENMEVT NILEPTIOLO UTIVN AL (excessive
daytime sleepiness, EDS)



DUGCLOAOYLKO UTIVOYP OO
Waking

Non-
REM

Time (hr)



Aratapayeg tov 'Ytvou ot XNN

#uNoApnea WM Apnea-OSA ™ Apnea-CSR

eGFR260 CKD ESRD

FIGURE 3. Prevalence of sleep apnea in all patients. CKD = chronic
kidney disease; CSR = Cheyne-Stokes respiration; eGFR = 60 = esti-
mated glomerular filtration rate =60 mI/min/1.73 m2; ESRD = end-

e renal disease; OSA = obstructive sleep apnea; RDI = respiratory
disturbance index. :

D D M Nicholl, et al

Declining Kidney Function Increases the Prevalence of Sleep Apnea and Nocturnal Hypoxia
Chest 2012; 141 (6): 1422-1430




Aratapayeg tov 'Ytvou ot XNN

Nocturnal Hypoxia Prevalence
(Sa02<90% for 212% of monitoring)

eGFR260 CKD ESRD

FIGURE 4. Prevalence of nocturnal hypoxia in all patients. See
Figure 1 and 3 legends for expansion of abbreviations.

D D M Nicholl, et al

Declining Kidney Function Increases the Prevalence of Sleep Apnea and Nocturnal Hypoxia
Chest 2012; 141 (6): 1422-1430



Alatapayeg tov 'Yitvou otn XNN
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FIGURE 1. Nocturnal cardiopulmonary recording demonstratin jCheyne-Stokcs respiration and obstructive

sleep apnea. Each example is 10 min. HR = heart rate; NP = nasal pressure; Sa0, = arterial oxygen saturation.

D D M Nicholl, et al

Declining Kidney Function Increases the Prevalence of Sleep Apnea and Nocturnal Hypoxia

Chest 2012; 141 (6): 1422-1430

CONCLUSIONS:

Sleep apnea is common in patients with CKD and increases as kidney function declines. Almost 50% of patients with CKD and ESRD experience nocturnal hypoxia, which may contribute to loss of

kidney function and increased cardiovascular risk.



Mnyavicpol



O Umntvog Kal n vedplkn Asettoupyia aAAnAosmnpealovtal,
o€ PUOLOAOYLKEG KOl o€ TBOoAoyLkEG cLUVONKEG;

Not, cuto amodELKVUETOL OXTTO TIG MEAETEC!

Physiological evidence suggests that sleep modulates kidney function ?
(mainly through modulation of sympathetic nerve activity (SNA) 2 R-AS....)

Kidney function modulates sleep
(through central and peripheral
chemosensitivity, melatonin...)

1 Knutson KL, et al
F.N. Xpucoxepdkng Habitual sleep and kidney function in chronic kidney disease:
262 o, Iiveu et o the Chronic Renal Insufficiency Cohort study.
ABrjva, 10.11.2017 JSleep Res. 2017 Jun 23.


https://www.ncbi.nlm.nih.gov/pubmed/28643350

Ol uNYOVIOOL MECW TWV OTTIOLWV 1 YTIVIKY) ATtvoLd
emnpeadeL tnv mpoooo tnG Neppikng Nooov,
glvout dvo

YTINIKH ATINOIA

1) o[04 2) Eueoa
Ymo&ia - O&eldbwTiko oTpEg

(ETLOELVWVEL TNV
1161 undpyouvoa
vedplkr umtogia
™G NN)

AvoAettoupyia Tou evéoOnAiou
Kutokivec

ApaotnpléTNTA TOU ZUPTIAONTIKOU
>uoTnUaTLIKG ApTnpLakrig YEptaong
JA'FEP

PIKH2 NO2OY

J
NPOOAO I'H2 N

HJ Patrick et al

Sleep Apnea and the Kidney. Is Sleep Apnea
a Risk Factor for Chronic Kidney Disease?
Chest 2014; 146(4):1114-1122



MnYoviopoi TOU TPOKAAOUV OXTIOP PAKTLKEG ALTIVOLEG
(oto yevikO MANOUoMO KatL otoug coBeveig pe XNN)

Premature awakening to minor Inadequate upper airway dilator
ll' airway narrowing muscle activation during sleep

[low respiratory arousal threshold) [poor muscle responsiveness)

Uremic
destabilisation

»=~ Impaired anatomy @ Unstable
2 )narrow/collapsible espiratory control
Central

S=< upper airway) | [high loop gain)

respiratory
control

Repetitive upper airway narrowing and closure during sleep

FIGURE 1 Schematic of the four key pathophysiological traits (or phenotypes) that cause sleep apnoea and the
potential mechanisms by which fluid redistribution may contribute to sleep disordered breathing in patients
with renal failure (adapted from [8] with permission). Note: increased upper airway collapsibility and unstable
respiratory control (high loop gain] are the most likely contributing mechanisms whereas major changes in
muscle responsiveness and the respiratory arousal threshold are less likely to be involved. However, direct

assessments during sleep of the phenotypic traits that cause sleep apnoea in patients with renal failure have M Arztand D J Eckert
not been performed. Is fluid overload a target to treat sleep disordered breathing in patients

with end-stage renal disease, and what are the underlying mechanisms?
Eur RespirJ 2017; 49: 1700443



Habitual sleep and kidney function in CKD: the Chronic Renal Insufficiency Cohort Study

K L Knudson et al.
J Sleep Res 2017 Jun 23.

Abstract

Physiological evidence suggests that sleep modulates kidney function. Our objective was to examine
the cross-sectional association between kidney function and objectively-estimated habitual sleep
duration, quality and timing in a cohort of patients with mild to moderate chronic kidney disease. This
study involved two US clinical centers of the Chronic Renal Insufficiency Cohort (CRIC) study, including
432 participants in a CRIC ancillary sleep study. Habitual sleep duration, quality and timing were
measured using wrist actigraphy for 5—7 days. Validated sleep questionnaires assessed subjective
sleep quality, daytime sleepiness and risk of sleep apnea. Kidney function was assessed with the
estimated glomerular filtration rate using the Chronic Kidney Disease Epidemiology Collaboration
equation, and the urinary protein to creatinine ratio. Lower estimated glomerular filtration rate was
associated with shorter sleep duration (-1.2 mL min* 1.73 m~2 per hour less sleep, P=0.03), greater
sleep fragmentation (-2.6 mL min= 1.73 m=2 per 10% higher fragmentation, P< 0.001) and later timing
of sleep (-0.9 mL min™ 1.73 m~2 per hour later, P=0.05). Higher protein to creatinine ratio was also
associated with greater sleep fragmentation (approximately 28% higher per 10% higher
fragmentation, P< 0.001). Subjective sleep quality, sleepiness and persistent snoring were not
associated with estimated glomerular filtration rate or protein to creatinine ratio.

.. KQKT) TOLOTNTA UTVOU OXETIOTNKE UE Y UUNAOTELPY) EXTILWUEVT) TOYUTNTA
oneipopatikn dtjInang KoL uYnAotepo kAagua mpwt./kpeat. Emiong
MUIKPOTEPN SIOPKELX TOU UTTVOU KO 1) KJUOTEPNUEVT EAEUaT) TOV,
OXETIOTNKOV UE YAUNAOTEPO EKTIUWUEVO PUIUO OIEIPAUATIKTIS dt)INaNS.

All-cause mortality and f-GFR

H eKTIUWUEVT OTTELDOUOTIKT]
(e-GFR >95t
610p9wUEVN WG TTPOC TO
(pUA0), ewpeitat OeiKTNG
TPOwpPN¢ veppikng BAabng



AlapKELX UTIVOU, CTIELPOOTLKY) OONnon kot XNN

v H emapK1¢ TTOOOTNTA KOlL 1] TIOLOTNTA TOU UTIVOU ELVOL ATIOPAITNTES YL
NV opoléotao). Mpoocdateg OpwG LEAETEG AEVE OTL, 0 UTIEPPBOALKOG
UTIVOG UTTOPEL VO GUVOEETAL PE LETABOAIKA VOooTjpaTa (Ttayuvoapkia, ZA,
UTIEPTOLOT]), VOOT]LOTA TIOU ATIOTEAOUV TIapAyovTEG Kivouvou yia XNN.
O pnxaviopog eV gival cadnig.

Yriadpyouv evoei&eLg OTL 0 UTIEPBOALKOG UTIVOG GUVOEETOL LE UTIOKALVIKN

dbAeypovn] kat avénuevn akappia (stiffness) twv aptnpLwv.

O KOTOKEPHATIOMOG TOU UTIVOL KL 1] EMOkOAouON avénon tou tovou tou
cupuTadnTikov (TIou EVBUVVETAL YLK TOV TIAPATETALEVO UTIVO), LECW
TIOAUTTIAOKWV MOVOTINTLWV (ATEAEVIEPWON KATEYOAXUIVWIV, ATTOPPUIULOT)
TOU ouaTHUATOS R-A Kot adnpoyEvean), OONYEL TNV OIEIPAUATIKT)
umepdimInan kot otnv XNN.

Kim C-W et al
Sleep duration and quality in relation to chronic kidney disease and glomerular hyperflitration in healthy men and women
Published: April 19, 2017. PLoS ONE 12(4): e0175298. https://doi. org/10.1371/journal.pone.0175298

All-cause mortality and f-GFR

All-cause
mortality

H eKTIUWUEVN OTTEIPOUNTIKT]
(e-GFR >g5th
610pOwuEVN WG TPOC TO
(pUA0), Yswpeital SeikTng
TPowpPN¢ veppikrs BAabng



Alatapayeg tov 'Ymmvou ot XNA

Mnyoaviopuol
nx M * H peAémn éyive e PSQI: 100% rwv

aoBsvwyv ue XNA gixav diarapayxéc rou
UrTvou:
YniepBoAikr nuepriolx utvnAia
KaBuotepnpuévn €Aevon OTtvou
KatoakepUaTIGMEVOG UTIVOG
Mpwipo mpwive EVTvnua
Avtvia
Mewwpévog ypovog uTtvou
Auvénpuévog AavBavwyv xpovog
UTtvou

Inflammatory
mediators

(TNF, IL-1, IL-6)
Oxidative
stress markers

OEPATIEVTIKEG
EPOPHIOYEG;
NALZIVIEANATONINE,

£ J~‘~\'_‘
LOWG KOL OAAEQ

| 2uvBeon ¢ Alotopoy€G Tou UTIVOU
HeAaToVivNG

&
otV emntipuon
(NMUEPTIOLOG KOl VUKTEPLVIG, ME \
QTIOTEAEG A VO SLOTOPAGOETOAL N
0 KLpKASL0G puOSG TNG)

AR Pinto et al . Analyses of melatonin, cytokines, and sleep in chronic renal failure.
Sleep Breath. 2016 Mar:20(1):339-4


https://www.ncbi.nlm.nih.gov/pubmed/26271951

_— AINNOIA 2TON YTINO
— AntodpakTikeg, Kevipikeg (+C-S), MikTEG

\ i AIAAEITIOYZA YINO=AIMIA |

/J' AlpokaBapon

—+  Tehikol otaSiou XNN | !
h MeTO OO EVON

/ vedpov

.N. Xpucoyxepdkng I
26° Mav. MNMveup. Zuvédplo
ABrjva, 10.11.2017




Mnvuopoto



A&LOoTOINON TWV YVWOEWV yLO TOV UTIVO

Kol TG OLatapayEG Tou o€ acBeveig pe XNN
O poAog Tovu lNMvevpovoAoyou

Ot a00eVveic e dLATAPAYES TNG XVATTVONG OTOV UTTVO (KUpiws ZAY) auyva mapouatalouv
WG auVoOX VOOMUOTA, oakyYapwdn Staéntn n/ikot xptnpLoKn UTEPTAOT) TTOU
JEWPOUVTAL ATTO TOUG ONUAVTIKOTEPOUS TAPAYOoVTES KivOuvou yia XNN.

Amo autn) v amoyn, o lNveupuovoAdyog mou aoyoA&iTat UE TOV UTTVO, EYEL TOV POAO TOU
«face control» mov opeidel dnA. va avakadvwel tnv mdavr vtokeiuevn XNN.

[ quto atoug aodeveic ue ZAY (16iwg av youv umeptoon kat 2A), mpemet va {nreitau
EAEYYOC TNG VEPPLKTG AElTOUPYIOG (TTOU VO FUUTTEPIAXUBAVEL YEVIKT] 0UPWY Kal
AEVKWUO QUPWY 24WP0OV), YIATI AUTOI 0t XOIEVEIS, EKTOG TOU OTL KIVOUVEUOUV VA
avoarrtuéouv XNN, umopel ndn va magyovy armo KAoLo apyLko aTadlo Trg.

Emougvwe n mpwiun dtayvwarn) tne eivat anuavtikn yioti to ZAY Oyt UOVo amoTeAE]
atnv ouadio mopayovta kivouvou yia XNN, adda kat yioti ouvtedel atnv emdeivwan
NG UETW KAPILAYYELQKWYV ETTTAOKWV!




A&lOTIOINON TWV YVWOEWV YL TOV UTIVO
Kol TLG dtatopay€Eg tTov o acBeveig pe XNN

O poAog tou NedppoAoyovu
(oTa MAQiCLO TNG GUVEPYOOLOG TWV ELOLKOTNTWV)

v’ Juvigtatal va yivetal EAeyyogs yio SDB g aaSeveis ue XNN yiati auteg (kat
KUPIWG Ol XTTVOLES OTOV UTTVO), €MITAEKOUY Kol emtBapuvouy v mopeioc tng XNN

v Av 1 TIun TG HEAaTOVIVNG gival petwpévn = Bepareia pe peAatovivn

v" Rostral fluid shift 2> tpomotoinon wpapiwv alpokdBapong (amo pépa =2
VUKTQ) JE ETTAKOAOVON BeATiwon Twv atmvoLwv.



Kot Eval YEVIKO o) OALO...



EAAHNIKH NEOPOAOTIKH ETAIPEIA

KAINIKEZ OAHTIEZ A THN XNN

8 N S A A St

ivaxag S. Tonow kon napadeiyporo napaydvray Kivddvon yio XNN

Opropdg Hoapadeiynora

HHapdayovreg mov Ta dropa eppaviovy avénuévy Meydn niia, Owoyevelaxo
KaO1oToOV TOV vEQPO EVTABELN VO VTTOGTOVY VEGPIKT 1OTOPLKO VEQPLKTG VOGOV
gumaby BAGLN

IHapdayovreg Apeon mpocPoin tov veppod  ZA, vépTact, AVTOGVOGO.
vrevOuvol yra Ty VOO LT, CVGTNLL. AOYLAEELS,
Evapén g vepp. OVPOAOLUMEELS, TOSIKOTNTA
PAapng m———————— QOPHOKDV

Hapayovreg (’ Autieg mov emToyhvovy TNV N AgvkopoTovpia, U
EMOEIVO e EM A ! 506
L[S GEMEN MG veppucs B aBn;z pooucopevn Popetd

‘~-_________— VIEPTAOT], PTWYO

Mmouuco g\eyyoc,
KATVIoLLOL




Kavel eviuniwon mwg ot 0dnyieg yia tTnv XNN oyt povo tng ENE aAAd kot tng

Kidney Disease Improving Global Outcomes (KDIGO), tou loudiou tou 2017,
dev avadepouv mouvbeva to ZAY!

Mdavn eénynon:

v' O aplOpog twv peAetwv acOevwv pe XNN (og XNA 1] dxt) Kol e Slatapay€G TNG AVATIVOT|G OTOV
UTIVO EiVOlL AVETIXPKT)G

OL teEPLOCOTEPEG Elval PEAETES ETUTIOAACOV (cross-sectional studies)

O aplOnog Twv acOevwv IOV CTPATOAOYOUVTOL CE UTEG EIVAL LKPOG

Ta kprrjpra Eévraéng twv acbevwyv gival avopoloyevi

Agv uTIAPYOLV TIOAAEG HETAVAAVCELG

Ot pnyavicpoi Ttov 0dnyovv o€ (lIowg) apudidpopun eNMidOpOON TWV SIXTUPOY WV TNG VATIVOTG
otov untvo kot XNN, givoi TTOAUTIAOKOL KOl OEV EYOUV YIVEL KO TIAT}pWG KOTAVONTOL

SN SNX KX

- Amnotédegua; Na pnv €xel LAAAOV TIELCTEL APKETA 1) VEPPOAOYLKY] KOlvOTNTA )t Yt TNV umapén,
(xuTO givat MPOPAVES), AAAa yta TNV amoudaoTNTA TWV SLATAPAY WV TG AVOTIVOT]G CTOV UTIVO
Twv aioBevwv pe XNN, €toL wote va Tig evta&el otig odnyieg tng!

= I auto Aomov xpelalovTtol TLEPLOCOTEPEG LEAETES OTO AVILKEIPEVO TWV SLATUPOY WV TNG
avarvorjg otov UTtvo o€ acBeveig pe XNA kot yevikd pe XNN.




EuxoapioTtw yia Tn TTpOocoYX 0aGg



