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XNN kot kapdioyyelakoc Kivouvoc

» Ot avoUeveic ue XNN Exyouv aéloonueiwto
unAn ertintwon kKopdLoyyeLOKNC
voonpotntoc Kot BvnotuotnToc.

» GFR< 60ml/min/1,73m? eivoi Loyupoc
TTOOYVWOTLKOC TTOPAYOVTOC KOPOLAYYELAKNC
vooou, aveéaptntoc oo aAAouc
TP dOCLOKOUC TP AYOVTEC KLVOUVOU.



XNN KAI KAN

Circulation O fmercar

Associations

Kidney Disease as a Risk Factor for Development of
Cardiovascular Disease

A Statement From the American Heart Association Councils on Kidney in
Cardiovascular Disease, High Blood Pressure Research, Clinical
Cardiology, and Epidemiology and Prevention

v  [...]JooBeveic pe XNN mpemnet vo Bswpouvtal opdda vPpnAdtoatou
KvéUvou yLa kopdlayyeltakad cuppavra.

v Mewwpévoc GFR elval ave€éaptntoc SUOHEVAC TIApAyovTac Yol Tnv
EkBaon kapdlayyelakwy voonuatwy o acBeveic upnAou Kwvduvou.

v [...In Framingham e€iowon kopdlayyetakol KvdUvou SV ATav apKeTH
YLOL VO EKTLUNOEL TO HEYEDOC Tou KlvdUvVou og dtopa e XNN.

Sarnak MJ, Circulation 2003; 108: 2154-2169



Aodeveic ue XNN eivai midavotrepo va arnoBiwoouv
napa va kataAnéouv o€ eéwve@pPLKN kadapon

Table 2.

n=1,091,201, > 67 eTwv

Incident event rates in 2000 to 20012

Group CHF AMI CVATIA PVD ASVDP® RRT Death
All patients 10.8 (0.02) 1.9(0.01) 8.8(0.02 3(0.02) 16.5(0.03) 0.14(0.003) 6.4(0.02)
Non-diabetesnon-CKD 8.6(0.02) 16(0.01) 7.6(0.02) 69(0.02) 14.1(0. [ 0.04 (0.002 2 ]
Diabetes non-CKD 18.5(0.08) 3.2(0.03) 13.1(0.07) 128(0.07) 253(0.10) 0.2(0.01 :
Non-diabetes/CKD 30.7(0.32) 3.9(0.10) 16.6(0.22) 19.9(0.25) 35.7(0.36) 1.6 (0.06 17.7 (0.21
Diabetes CKD 52.3(0.53) 6.9(0.16) 22.0(0.31) 26.6(0.35) 49.1(0.51) 3.4(0.11) 19.9(0.27)

e« _%Rates are reported per 100 patient-years, with SE in parentheses. RRT, renal replacement therapy.

-

)=

SVD was defined as first occurrence of AMI, CVA/TIA, or PVD.

» AcBeveic pe mpwipn XNN eivat moAu miBavotepo va amofLwoouy rapad va
gevtaxBouv oe alpokaBapon (17,7/ 100 patient-years kot 1,6/100 patient-years
avtiotowa)

» [...] auto avtikatomtpilel TNV avénuévn enimtwon KA Bavatou.

Foley RN, J Am Soc Nephrol 2005; 16: 489-95



Aitta Javatou o€ aodeveic ue XNNTZ og aiuokadapon

USRenal Data System - Annual data report 2013

Prevalent dialysls patients

B A 479
B CHF: 48
[ Arrhythmiadcardiac amest: 26.09

B Cther cardiac: 1.9%

0 oA zame

B Cther vascular: 0.5%

[ Pumonary embolus: 0.3%
B Hyperkalemia: 0.4%

B Infection: 10.5%

B Malignancy: 3.79%

B Withdrawal: 11.1%

B Al others: 31.6%

AJKD 2014; 63 (Suppll): e1-478




Aitta Savatouv oto yeviko mrAnduouo

HMA 2013

Men

Heart disease
24.9

Influenza and
pneumonia— 1.9

Kidney disease — 2.0

Alzheimer's 1"
disease

Unintentional
injuries

NOTES: CLRD is Chronic lower respiratory diseases. Values show percentage of total deaths.

S0URCE: CDC/NCHS, National Vital Statistics System, Mortality.

Women

Heart disease
23.5

Septicemia —1.5

Kidney disease — 21
Influenza and — 2-1

Unintentional injuries

Stroke
6.2

Alzheimer's disease’

CLRD




Mou odeiletal N avénpevn enmtwon KopdLayyeLokKwy
voonuatwy otn XNN;




TUmol ayyelakwyv emaocfeotwoswv os aoBeveic pe XNN

Medial Calcification or
Monckeberg’s sclerosis

(aoBéotwon aBnpookAnPwTKAG TTAAKOLG) (aptnplookAnpuvon, enacBEotwon
DAsypovn MECOU XLTWVQ)
Evand0gon Autdiwv Ox1 torukn dpAeypovn

Intimal Calcification

UXwpic evanoBeon Auudiwv
UAptnplakn akapia, unéptaon,
unteptpodia aplotepng KotAiag

loxawuia and anodppaén
AoctaBewa, pRén adnpwpatikAg AGKOG

D000



TpExouoa UNTOOECN TWV HNXAVICUWYV EMACBECTWONG TOU £0W KOl

TOU HLECOU YLTWVO TWV OYYELWV

= chondrocytes

= L_,._____a from = — intact
J & otic B = e : vessel
. — hematopoietic m@ = .

= &

=1 & stem cells

vascular
lumen

injured
= vessel
wall
VSMC transdifferentiation .
adventitia to chondrocytes adventitia
intimal calcification medial calcification
e American
Ellen Neven, and Patrick C. D'Haese Circulation Research. Heart

2011;108:249-264

Association.



Napadooiakol mapayoviec KivOUVoU KapSLaYYELAKNAC
VOOOU

O HAwia

d Avépko puAo

d A/Y

d 11 LDL xoAnotepOAn

(d U HDL xoAnotepoAn
O AwaBAtng

d Kanviopa

[ Anouoia doknong

d Eppnvomnovuon

(d OwoyeveloKO LOTOPLKO
 Ynieptpodla aplotepac kolAlag



XNN kot Aumidra

1 OuStatapayec Autdiwyv eivan ouvnBetc otn XNN, aAAa dev
adopouv o6Aouc. KaBoplotikol mapdyoviec epdavionc
Slatapaywv ivat:

» H onepapatikn Stnbnon.
» Jakxapwdnc Alapntnc.
» Nedbpwoikd cuvdpoypo.

» Xprjon avoooKaTAOTAATLKAC aywyn¢ (KukAooTmopivn Ko
OLlPOALLLOUC, EBEpOALLOUC).

» M£Bodoc kabaponc.
» 2uvod0c voonpotnta Kat StatpodLkn Kataotoon.



Atatopayec Twv Autdiwv otn XNN

d To Autdatpiko mpodiA twv acbevwy pe XNN Gev ELVOLL 1000 N unepAutdatuia
000 n SuocAutdatpio ou odelAeTaL OE TIOLOTIKEC KUPLWC SLATAPAXEC TWV
AutonpwTteivwv.

O Xapaktnpiletat amd vpnAgc uueq TPLYAUKEPLOLWY, s)\atrwor] ¢ HDL, avénon
¢ LDL, av&énon tng ApoA-IV, evw ot au&nusveq TLUEC TNG OALKAG
xo)\r]otepo)\nq Sev AMOTEAOVV TUTILKS gupnUaL.

Cholesterol Triglyceride HDL

Haemodialysis

CAPD
Transplant recipients A
Nephrotic syndrome 4}




AvcAutdatpia kot KA kivbuvoc otouc aoBeveic pe XNN

H oxéon ducAutdatpiog kot kapdlayyelokou
KlvOUVOU Kal To 0PEAOC aTto TNV UTTOALTLOOLLULKN
Oepareia dev €xel amodelyBel yLa Touc aoBeveic

e XNN, bLattepwc avtouc touv utoBaAAovtol o€
eEwvedplkn kabapon.



Adjusted relation between LDL-C and HR of myocardial infarction by eGFR as a

continuous variable.

Hazard ratio

Hazard ratio

Marcello Tonelli et al. JASN 2013;24:979-986

eGFR = 15 mi/min/A.73m’

20

Hazard ratio

eGFR = 30 m/min/1.73m’

Hazard ratio

eGFR = 45 mlimin/1.73m’

" ....the association between higher LDL-C and risk of myocardial infarction is

weaker for people with lower baseline eGFR, despite higher absolute risk of
myocardial infarction. Increased LDL-C may be less useful as a marker of
coronary risk among people with CKD than the general population.

3 4 5
LDL-C, mmol/l

10 4

Hazard ratio
-
'

"
L

05+

+836,060 a.oBevelc
s Kaveic CKD G5.




To napadoo tn¢ XoAnotePOANC o€ A0OEVELC HE
XNN o€ e€wvedpikn kKaBapon

Avaotpodn ertdnuLoloyia tng xXoAnotePOANC

o RE Death

=100 100-150 180-200  O0-250 260700 300-3450 a0

serum Cholestero |

Lowerie and Lew, AdkDr, 1950




Mn napadooiakoi mapayovteg Kapdlayyeiakou Kivdouvou otn

XNN

(oxeti{ouevol ue tnv ovpaiuia n un)

CO00 0000000

Evepyomoinon cupunadntikov
Evepyomnoinon cuotnuoatog P-A
Avoupia

MeTaBoAEC eEWKUTTAPLOC OYKOC
Atatopaxec NAEKTPOAUTWVY
Atatapayec Ca kal P

Agvteponadng
UTtEPTIAPOBUPEOELOLOUOC

ASuUVOLKR) VOOOC
FGF-23
O&elOWTLKO stress

oD O 00

YrioBpeia

Xpovia pAeypovn (IL-6, IL-2, TNF-
alpha, INF-y, CRP)

Acvppetpn Stpebulapyvivn
(ADMA)

Oupko ofu
OpokuaoTeivn
IS (indoxyl sulfate)



How Can We Reduce
the CVD Risk in Persons

With Chronic Kidney
Disease?




MpoAnyn

JuVTOVIOUEVN Spaon yla TtV IPOANYP N voonuATwy Ttou SUVNTLIKA KATAARYOUV O€
XNN (ocakxapwdnc dtaBntng, untEptaon)

KatdAAnAn Beparmnevutikni napepBaocn (avotnpog YAUKOLULKOG EAEYXOC OTOUC
Stafntikolc aoBbeveic, EMIOETIKN AVTIUTIEPTAOLKN Qywyn)

Screening tou mMAnBuopou yia XNN

MPOypOLO TIPOANTITLKOU EAEYXOU YLO LOXOLLLKE KapSlomaBela twv a.oBevwy e
XNN 1 aABoupwoupia

ErmiBetikn) Oeparmneio avaotpePLpwy mapoayoviwy KapdlayyeLtokou KivGUvVou 6TouC
aoBeveic pe XNN nén amo ta mpwipa otadla



ZUVTNPNTLKA METPA YLa TN SucAutidatpia

O AMayéc otn Statpodn (Slatta xapnAwv Autdiwy, HELWUEVN
npooAnyn alatog, trans Autapwy, Aovola o ppouta,
AQXOVIKQ, aVTLOEELOWTIKOUG TIOPAYOVTEC).

O AM\ayn otig ouvnBeLeg kat tov Tpomo {wng (kabnuepvi
aepofLa aoknon, SLOKOTIH KOTMVIOUOTOC, CWHOTIKA eVetia,
EMAPKNG EekoUpaon, armoduyn stress). H doknon mpémneL va
evBappuveTaL Kot 0To TeAKO otadto XNN.

: p&runa{seawuud}

3 ;L;\"f HEAL ‘I.l

Blueb ErrlEs

Black quinoa




DappokeuTikn Beparmeia TG
SuoAutdatuioc oe XNN




The 4D Study (Die Deutsche Diabetes Dialyse Studie)
olLpokaOapon

d 1255 pts with type 1| DM
on HD: xwpic amotéAeopa
T 20mg atopPfaotativng
vs placebo otnv CVD
Bvnowpotnta, OEM, AEE

4D Study: Primary composite endpoint

Relative Risk Reduction 8 % (95 % CI: -23%, +10%, P=0.37)

— 607

= N=1255 HD pts with type 2 diabetes

§ 50 Cardiac death, non-fatal Ml or stroke

B 407 Mean follow-up 4 years

=

» 307

=

T 901 — Placebo

= .

= — Atorvastatin 20 mg

a 107

0 T T T T T T
0 1 2 3 4 5 b5.5years
Years from Randomization

Placebo 636 532 383 252 136 51 29
Atorvastatin - 619 515 378 252 136 58 19

Wanner et al NEJM 2005;353:238-48.

Wanner C, NEJM 2005,;353:238



AURORA study
oiLpokaBapon

AURORA: primary endpoint

Kaplan-Meier estimate of time to first major CV event

02776 pts on HD: ywpig

' Placebo .»-/—""J

arnoteAeopa to 10mg Cumulative P

poooufactativng vs placebo TR -~ Rosuvastatin
’ (%)

otnv CVD Bvnowuotnta,

OEM, AEE

HR, 0.96
P-value, 0.59

1 2 3 L 3

. Years from randomization
No. at risk:

Rosuvastatin 1390 1152 962 826 551 148
Placebo 1384 1163 952 809 534 153

Fellstrom BC, NEJM 2009;360:1395



SHARP study
(Study of Heart and Renal Protection)

d pelwon tnc¢ LDL xoAnotepoAng e owpBaoctativn 20 mg plus eleTipipnn
10 mg nUEPNOLWG pHeiwaoe To TooooTo peilovocg kapdlayyeLtakou
ocupBapatoc os aocBeveic pe XNN G3-G5D.

25 Placebo
---- Simvastatin plus ezetimibe
Total: 9720 - 20
Dialysis: 3023 ;'é ) Rate reduction 17% (95% C1 6-263%)
, g 15+ Log-rank p=0-0021
Follow up 4 €tn £ g oo
3 107 e
2 e
£ ¢l e
0 T T T T 1
0 1 2 3 4 5
Years of follow-up
Mumber at risk
Placebo 4620 4204 3849 3469 2566 1269
Simvastatin 4650 4271 3939 3546 2655 1265

plus ezetimibe

Lancet 2011; 377: 2181-92



PDoppakevTikn HElwon TNE XoAnotepOAnG o aocBeveic pe XNN

KDIGO Clinical Practice Guideline for Lipid Management in CKD
volume 3 | issue 3 | November 2013
kidney-international.org

2.1.1: In adults aged =50 years with ¢eGFR <60 ml/min/1.73 m” but not treated with chronic dialysis or kidney

transplantation (GFR categories G3a-G5), we recommend treatment with a statin or statin/ezetimibe
combination. (IA)
2.1.2: In adults aged > 50 years with CKD and eGFR =60 ml/min/1.73 m® (GFR categories G1-G2) we recommend

treatment with a statin. (IB)

2.2: In adults aged 1849 vears with CKD but not treated with chronic dialysis or kidney transplantation, we

suggest statin treatment in people with one or more of the following (24):
¢ known coronary disease (myocardial infarction or coronary revascularization)
e diabetes mellitus

e prior ischemic stroke
e estimated 10-year incidence of coronary death or non-fatal myocardial infarction > 10%

2.3{: In adults with dialysis-dependent CKD, we suggest that statins or statin/ezetimibe combination not be
initiated. (24)

]

2.3.2: In patients already receiving statins or statin/ezetimibe combination at the time of dialysis initiation, we
suggest that these agents be continued. (2C)
2.4: In adult kidney transplant recipients, we suggest treatment with a statin. (2B)




YTativeg og aoBeveic pe XNN:
ocuvoyn npoodpatwyv evoeitewv

|CKD Stage | Cardioprotection

Stage 1 [Yes’

Stage2 [Yes’

Stage3  [Yes’

Staged |7

Stage5 |77

Dialysis | No clear benefit
Transplant |Probably yes

SHARP

* Post hoc analysis among patients with vascular disease



Juunepaocuata

d

d

d

d

Ol aoBeveic pe XNN avikouv otnv uPnAotepn opada yia tnv epdavion
KapdLayyeLokng vooou.

AuTO odeiletal og avEnUEVN eMMTWoN MAPASOCLOKWY KOL AN
TIapayovIwyv Kvduvou.

000 pelwvetal o puBUOC omelpapaTknG S1tnOnong, To 0delog amo TLg

urtoAuTtLdaLpLKEG Bepareieg mapepPacelg yivetal Alyotepo cadEg.

>e GFR< 60 ml/min/1,73m2 (CKD G3A-G5, oxL o e€wvedplkn kaBapon), ot
katevBuvtnplec odnyiec KDIGO 2013 cuotrjvouv otativn n
otativn/eletuipnn oe acBeveic = 50 eTwv Kal eni evoeiéewv og aobevelg
< 50 gTwv.

OL 6lec katevBuvTApLleg odnyiag dev cuotrivouv evapén otativne n
ouvbuoaopoU otativng/eleTipipunng os aoBeveic mouv umtofariovtal o€
eEwvedplkn kaBapon, epocov dev Aappavouv AdN.

XpeLalovtol TEPLOCOTEPEC TIPOOTITIKEC LEAETEC yLa TNV £EQYWYI OPLOTIKWV
CUUTIEPOLOUATWV.



NICOLE KIDNEY
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JOHN F. KIDNEY ThE KIONEY AND T KIDNEY ROCK



