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Oplopoc tnc Xpoviac Neppiknc Noocou (XNN) —

Kputnpla
(KDIGO 2012 Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease)

Chapter 1: Definition and classification of CKD

1.1: DEFINITION OF CKD

1.1.1: CKD is defined as abnormalities of kidney structure or function, present for >3 months, with implications for
health. (Not Graded)

Criteria for CKD (either of the following present for >3 months)

Markers of kidney damage (one or more) Albuminuria (AER =30mg/24 hours; ACR =30mg/g [= 3 mg/mmol])
Urine sediment abnormalities
Electrolyte and other abnomalities due to tubular disorders
Abnormalities detected by histology
Structural abnormalities detected by imaging
History of kidney transplantation

Decreased GFR GFR <60 mIUmin/1.73 m” (GFR categories G3a-G5)
Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate.
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Percent

Prevalence of CKD by stage among NHANES
participants (1999-2014)

10

m 1999-2002 13.9 (12.9-14.8)
o 2003-2006 14.4 (13.1-15.7)
m 2007-2010 13.4 (12.6-14.2)
m 2011-2014 14.8 (13.6-16.0)
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Data Source: National Health and Nutrition Examination Survey
(NHANES), 1999-2002, 2003-2006, 2007-2010 & 2011-2014
participants aged 20 & older. Whisker lines indicate 95% confidence
intervals. Abbreviations: CKD, chronic kidney disease. -

2016 Annual Data Report, Vol 1, CKD, Ch 1

RESEARCH ARTICLE

Global Prevalence of Chronic Kidney Disease
— A Systematic Review and Meta-Analysis

Nathan R. Hill'#*, Samuel T. Fatoba’, Jason L. Oke', Jennifer A. Hirst', Christopher

A. O’Callaghan?, Daniel S. Lasserson’, F. D. Richard Hobbs'

Table 1. Mean prevalence of CKD split by geographical region with 95% Confiden

Stage 1to 5 P

N* Prevalence (%)
S Africa, Senegal, Congo 5497 8.66(1.31, 16.01)
India, Bangladesh 1,000 13.10 (11.01,15.19)
Iran 17,911 17.95 (7.37, 28.53)
Chile 0 NONE
China, Taiwan, Mongodlia 570,187 13.18 (12.07,14.30)
Japan, S Korea, Oceania 654,832 13.74 (10.75, 16.72)
Australia 12,107 14.71 (11.71,17.71)
USA, Canada 20,352 15.45 (11.71,19.20)
Europe 821,902 18.38 (11.57,25.20)




End Stage Renal Disease
Rates Continue to Rise
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USRDS, 2013




Patients (%)

Death is a more common outcome than dialysis
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in patients with CKD

5-year outcome follow-up

(n=27,998)
™ Renal Replacement Therapy "1 Death
45.5
24.3
19.5 19.9
1.1 1.3
Stage 2 Stage 3 Stage 4

Keith et al. Arch Intern Med. 2004;164:659



Risk of hospitalization, CV events, and death
increases as GFR declines

Rate of Hospitalization Rate of CV Events Rate of Death from any
Cause
o 14.1
2 o]
g patients with mild to moderate CKD
i 0.5 - 1% ended up to ESRD
o 5

>60 59 3044 15-29

SR (mL/min/1.73 m?)

<15

4559 3044 1 19 - 24% diedfrom CvD

eGFR (mL/min/1.7

eGFR=estimated glomerular filtration rate

>l<Age-standardized rates per 100 person-years
N=1,120,295 ambulatory adults Go AS et al. N Engl | Med. 2004;351:1296-1305
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KAPAIAITEIAKH NOZOZ <AXAAELOG TTTEPVAX>>!

KAINIKH EIKONA TwVv aoBevwyv pe Xpovia
*  YNEPTPOOIA APISTEPHZ KOIAIAZ Nedpikri Noco
«  IYM®OPHTIKH KAPAIAKH
ANEMAPKEIA
+  APPYOMIES

* AIONIAIOZ OANATOZ

e 2TEQANIAIA IZXAIMIKH NOZOx

* AITEIAKO EITEDAAIKO EMEIZOAIO
* TIEPI®EPIKH AITEIAKH NO202

NFK, K/DOQI, AJKD 2002; 39 (Suppl 1)



Figure 4.1 Prevalence of cardiovascular diseases in patients with or without CKD, 2014
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Data Source: Special analyses, Medicare 5 percent sample. Abbreviations: AFIB, atrial fibrillation; AMI, acute
myocardial infarction; ASHD, atherosclerotic heart disease; CHF, congestive heart failure; CKD, chronic kidney
disease; CVA/TIA, cerebrovascular accident/transient ischemic attack; CVD, cardiovascular disease; PAD, peripheral
arterial disease; SCA/VA, sudden cardiac arrest and ventricular arrhythmias; VHD, valvular heart disease; VTE/PE,

venous thromboembolism and pulmonary embolism. 11
2016 Annual Data Report, Vol 1, CKD, Ch 4



Kapdbiayyeiakn voonpotnta kau ékBaon otnv AMK

e 2tnv evapén tng AMK 52% twv acBevwv €xouv Lotoptkd KAN:
- Aopkeg 6/x€¢ tou puokapdiov 85%
- Zupdopntikn Kapdlakn avenapkela 35%
- loxoupkn Kapdiakn Nococg 32%
- Nepidepkn Ayyelakn Nooco 17%
- AEE 10%

* Houyvotnta epdaviong véwv enetocodiwv/etoc os aobeveic oe AMK:
- loxaptkng Kapdiakng Nocou eival 10.2%
- Jupdopntikng Kapdlakng Avendpkelag eivat 13.6%
- AEE gival 14%
- Meptpepikng Ayyetakng Nooou eival 2.2%

Foley RN, Sem Dial 2003;6:111-117
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Causes of death per CKD stage (Canadian data)
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The proportion of deaths from CVD increases as eGFR declines and as

albuminuria increases!

Lancet 2013; 382: 339-52



Figure 3.6 Adjusted all-cause mortality rates (per 1,000 patient years at risk) for Medicare
patients aged 66 and older, by cardiovascular disease and diabetes mellitus, CKD status,
and stage, 2014
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Data source: Medicare 5 percent sample. January 1, 2014 point prevalent patients aged 66 and older.
Adj: age/sex/race. Ref: all patients, 2014. Abbreviations: CKD, chronic kidney disease; CVD,
cardiovascular disease; DM, diabetes mellitus.

USRD S 2016 Annual Data Report, Vol 1, CKD, Ch 3
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Loss in life expectancy (years)

Epidemiology and Mechanisms of Uremia-Related
Cardiovascular Disease
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Life expectancy, according to CKD stages (Canadian data) based on
eGFR stages
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Ovntotnta ano Kapdlayystakn Nooco
o€ AlpokoBatpopevouc aoBeveic

Etnolo, Bvntotnta (%)
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Adapted from Folley et al, 1998
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Looking for people at high cardiovascular risk?
Look at serum-creatinine

J.F.E. Mann®", |I. Dulau-Florea®, J. Franke"®

H kpeatiwvivn opou
glvail n xoAnotepivn tnc véag xtAtetiac!

H XNN eivat «moAAanAaoctaotic» Kivduvou yia KAAN!




NaBoduocioroyia tnc Kapdiayyetakic Nocou otn XNN??

— Vascular
calcification

ﬂx:dﬂ““e Endothelial
SIress dysfunction

=
Insulin
_resistance | Inflammation =

-

Left ventricular
hypertrophy

Smoking

Anemia

Yet unknown
risk factors



Napayovteg kKivduvou yia KAA voco otn XNN

KAaoowkoi mapayovteg
and peAétn Framingham

1.  HAwia

2.  Nayxvoapkia/Kanvioua
3. 2A

4. Ymeptoon

5. YrnepAuudatpia

6.

XNN
augnuévn ouxvoTnta
OUOKOAOTEPN pUBUION




Traditional RF for CVD in

Key Supporting Evidence

Outcomes Evidence

CKD

Diabetes mellitus

Hypertension

Dyslipidemia

Smoking

Accounts for 45% of incident ESRD
and is the most common cause of
CKD

Prevalence of hypertension is 50%—
60% in people with and rises to
90% in CKD patients age >65 y of
age

Dyslipidemia is common among
people with CKD

Smokers are 1.5-3 times as likely
to have CKD as nonsmokers

Presence of CKD is strongly correlated with
adverse outcomes, including all cause
mortality and MACE

CKD is a major cause of hypertension,
and hypertension aggravates CKD and
accelerates its progression.

CKD is a common and cause of resistant
hypertension

Dyslipidemia correlates with the rate of
kidney function loss in CKD; however, it is
unclear whether this association is causal

Tobacco use accelerates kidney function
loss once CKD is established



Napayovteg kKivduvou yia KAA voco otn XNN

Mn KAQLOGLKOL TP AYOVTEC:
NG VEPPLKAC AVENMAPKELOLG
Axn opotooctaong Nat, H,0

Axn opowootaong Ca,PO,
Axn petaBoAlopou Autdiwy
Avoupuia

Otcwon

Xpoévia Ayyelak PAsyuovn
EvdoBnAiakr duoAsiToupyia

Emitayuv. aBnpookAnpuvan
OcCeIdWwT. stress/amoTTTWoN
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Neot Mapayovteg - BLoOEIKTEC
yLa tTnv tpoyvwon tng KAA Bvntotntacg otn XNN

BAaBn evéodnAiou: opokuoteivn, ADMA, Aevukwpativoupia

@Aeyuovn: CRP, ICAM-1, SAA lvwboyovo, IL-6, IL-8, IL-18, MPO, matrix-
metalloproteinase-9 (MMP-9)

Mopia npookoAAnoncg evéodnAiov: MCP-1, Selectins, ICAM-1,VCAM-|
Ayyeiakn enacBéotwon: Fetuin A

Oéeldwtiko atpeg: ox-LDL, F2-isoprostanes, AOPPs, plasmalogen, AGEs
Avénuévn Spaotnpiotnta cvuntadntikou: Norepinephrine, NeuropeptideY
EmuBapuvaon LV: BNP, Nt-proBNP1-76, LVH

Nékpwon pvokapébiov: cTnT, cTnl

Evepyomoinon awpomnetaAiwv: sCD40L

Nettoupyia puedou twv ootwv: Hb, EPCs

Awdopot: Adiponectin, relaxin, pregnancy associated plasma protein A, cystatin C

Roberts MA, Am J Kidney Dis 2006,  Rubin C, Curr Opin Nephrol HT 2007



Oxidative stress is progressively enhanced
with advancing stages of CKD

Dounousi et al. AJKD 2006; 48:752-760
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Multiple regression analysis showed that the most significant predictor
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RESEARCH ARTICLE

Inflammation, Endothelial Dysfunction and
Increased Left Ventricular Mass in Chronic
Kidney Disease (CKD) Patients:

A Longitudinal Study

Kyriakos loannou', Vianda S. Stel®* *, Evangelia Dounousi®, Kitty J. Jager?,
Aikaterini Papagianni®, Konstantinos Pappas®, Kostas C. Siamopoulos?®,
Carmine Zoccali®, Dimitrios Tsakiris”

ssssssssssssssssssssss

230 aoBeveic pe XNN otadiwv 1-4
5&tn¢ mapakoAovOnon

Bars show Means

sssssssssssss

= &
1 1 1
YCAMA1
H H H i
Fibrinogen
&

0 -
300
200 =
100 =
1

2
CKD1-4 CKD14

T 3 4

CKD14

tnfa
= = = e
2 = 8 Y
8 8 5 S
L 1 1 1
R

PLOS OME| DOI:10.1371/jounal pone.0138461 September 23, 2015



RESEARCH ARTICLE

Inflammation, Endothelial Dysfunction and
Increased Left Ventricular Mass in Chronic
Kidney Disease (CKD) Patients:

A Longitudinal Study

Kyriakos loannou', Vianda S. Stel®* *, Evangelia Dounousi®, Kitty J. Jager?,
Aikaterini Papagianni®, Konstantinos Pappas®, Kostas C. Siamopoulos?®,

Carmine Zoccali®, Dimitrios Tsakiris”
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Fig 1. Correlation between IL-6 with left ventricular mass (¢/m” ") (n = 182).

LVMI (g/m?)
180 +
p< 0.001
160
140 1
120 4
100 1
80
060
40 -
20 1
0 4 T
XNN 1 XNN 2 XNN 3 XNN 4
2007 200
150 ° 1504 o
= o0 % o -
~ o -
o o o ® o 0o ° ° b
g 100 o 880 OOOD Dno o o g
g ° d%o%o%o cgoac" R S
> o % 5 @f’ﬂ S © >
© %0 0 %og og a
m@ogo ogo o OOOODQ
o DUOOO 6230 ?anoipdc% % OODO ‘ °
o o o
=]
o
N
o
T T T T T T T T
-20 % 20 40 0 80 100 120 T T T T
Ioginfalpha o 500 1000 Vc‘\:)’;‘l 2000 2500 3000
Fig2. Correlation between log TNF- with left ventrioular mass (g/n? ™) (1 = 162). Fig3. Correlation between VC AM-1 with left ventricular mass (g/m®7") (n = 182).
PLOS OME| DOI:10.1371/jounal pone.0138461 September 23, 2015



YIepnyYokapsloypa@ika evpnuatTa

Puol OAOYIL KO €uLvpniy
Al GTao T 1% G

Kol Al o

SUO0TOAL KN
dvVoAel TOULPYVYI
16%

2 UYKEWV
UVTTE PT POY
apl 0oKOP AQ
41 %

> Parfrey P.S, NDT 1996; 11:1277-1285



MAGODYZIONOIIA THZ LVH
| | |

afterload Non hemodynamic
factors

l cardiac output
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Postmortem cross section of a heart

Histology of left ventricular wall from a normal
from a patient with long-standing CKD

heart (A) and from a patient with chronic kidney
disease (B)

showing concentric left ventricular

hypertrophy

Circulation. 2016;133:518-536.



Pathophysiological interactions between kidney and heart in CKD
Gansevoort et al. Lancet 2013; 382: 339-52

Acute kidney injury
Primary kidney diseases

Early CKD
eGFR >60 mL/min per 1.73m7,
urinary protein loss present

Glomerular/interstitial
damage

Mild to moderate CKD
eGFR 30-60 mL/min per 1.73m?*

Hypertension
Obesity
Diabetes mellitus
Dyslipi mia

Smoking
Chronic inflammation
Genetic risk factors

Hypertension
Dyslipidaemia
Ca”and PO.” abnormalities
NA- overload

Chronic inflammation

Sclerosis-fibrosis

Severe CKD
eGFR <30 mL/min per 1.73m?
or requirement for RRT

Hormonal inbalances
Anaemia and malnutrition

Severe Ca” and PO.” abnormalities
Soft-tissue calcification
NA-+H_,O overload

EPO resistance
Uraemic toxins
Parathyroid hormone
Sympathetic nerve overactivity

Chronic
inflammation

P

ﬂ\therosderosls \

Coronary artery disease
Vahlvular disease
Left-ventricular hypertrophy

Decreased coronary perfusion
Whmias

TE—

Monocyte stimulation

RRT-related:
artificial surfaces,
contaminated fluids




Coronary artery calcification in CKD

Normal coronary artery

Chronic kidney disease—-related CAD

Media: Intima
lamina externa; =
muscularis; -
lamina interna > /g .

8

Adventitia/"‘x\\._h Y NS — NN
Intima / | No calcification. No plaque. Coronary artery without " Heavily calcified
plaque | Contains normal endothelial cells. | atherosclerotic plaque _atherosclerotic plaque
Calcification present”® Calcification present

plague is present, as compared to controls.

Both intimal and medial calcification coexist in patients
with CKD.

This results in significantly higher CAC readings among
patients with CKD, especially when atherosclerotic

Mathew RO et al. Kidney International (2017) 91, 797-807



Awdpvidioc Kapdiakac Oavaroc

To Moco0oTo TwV BavAaTwyv Tou
odeilovtal og AKO eival 20-25% otoug
aoBeveic oe AMK/MK

O puBuOC epdavionc TNG KAPSLAKAC
avakomng eivat 7/100,000 cuevdpleg
AMK

H mBavotnta eniBiwong petd anod
KapSLaK avakorr) ivat oAU ULkpn
oTou¢ aoBeveig oe e€wvedpikn
KaBapon

Sudden cardiac death rate per 1,000 patientyears

25

20 —

15 —

10 —

[l

|

[
eGFR =60

I l l
eGFR 15-59 eGFR <15 Dialysis
nondialysis

Kidney Int. 76, 652-658 (2009)



Kapdiovedppiko 20vdpopo (CRS)

Znuepa yvwpilouvue oti: tpwtonadeic Statapayeg os Eva ano ta dUo opyava

ouxvd ExeL oav anotéAsoua tn dsuteponadn duoAsttoupyia ko Tou AAAov opyavou

Anatomy of the Kidney

Inside the

Heart

Superior
vena cava

Pulmonary >
artery

Left
atrium

Left
ventricle

Right ventricle

Image: 3DScience com
‘ext LiveScience

Schrizer RW, Nat Clin Pract Nephrol 2007; 3: 637
Ronco C. Int J Artif Organs 2008;31: 1-2



Proposed feedback loops in cardiorenal syndrome

Progressive Cardiac Dysfunction

U &

“4 Sympathetic 4 Renin-Angiotensin-Aldosterone System Activity

Nervous System ‘ .' ‘

Activity

4 Afterload ¥ Contractility 4+ Volume Anemia
<+ Cardiac Output “4+ Renal Oxidative Stress
Efferent
l Pressure
+ Renal Blood Flow/ + GFR Apoptosis, Fibrosis

Endothelial Dysfunction and Ischemia

. 2

Progressive Renal Dysfuncﬁan—l

Circulation. 2016,133:518-536.
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MNoapayovtec kivouvou KAA Nooou o€
aoBeveic pe vepplkn LETOHOOYEUON

REVIEW

Risk factors for cardiovascular disease in renal transplant
recipients and strategies to minimize risk
Lutz Liefeldt and Klemens Budde

Department of Nephrology, Charité University Hospital, Berlin, Germany

Progressive renal
failure

Decreasing graft function,
comorbidities, is toxicities
- —p

Dialysis Dialysis

200 =
ESRD Transplant Graft loss  Reatransplant

/1 ll l l

TimMe ——

15x-

Risk of cardiovascular
mortality
=)
= =
1 1

o
=
1

Transplant Intarnational 23 (2010) 1191-1204



KAPAIATTEIAKH ONHTOTHTA 2TO NENIKO NAHGYZMO,
2E AZOENEIZ ME T2XNN KAI ME NEOPIKH TX

Cardiovascular mortality in the general population (NCHS) and
in kidney failure treated by dialysis or transplant (USRDS)
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MarkJ Sarnat et al. Hypertension. 2003;42:1050-165



AITIEZ OANATOY METAMOZXEYMENQN AZOENQN
ME AEITOYPTIKO MO2ZXEYMA

USRDS ANNUAL DATA REPORT UK RENAL REGISTRY 13t ANNUAL
2013 (2007 — 2011) REPORT (DECEMBER 2010)



Kapoiayyetakol mapayovteg kivduvou otn Nedpik) Metapodoyeuon

MAPAAOZIAKOI MH NAPAAOZIAKOI MH NAPAAOZIAKOI
HAwia, dpulo XNN (sCreat, GFR) E§wvedpikn kaBapon Nedpik) Metapooyxeuvon
<€ >
Xpovog duapketag tng XNN + yrpavdn
OuAn MpwTtornadrc Nedpikr) vocog MéeBobog kabapaonc Adon XapaktnpLotikda 86tn/Afjmen
KaBapong
MponyoUpuevn KAA emtewcodlo/  MNpwteivoupia Enapkela kaBapong Zwoa / Ntwpotikn
LVH OoTikn vOoog
Kanviopa Avatuia / ENO OpYn Nayvooapkio / NODAT
Ynéptaon Yniepdhoptwon vypwyv YTOAELLHATIKA VEDPLKN Anoppwn
Aeltoupyla
Takxopwdng AraBntng NoLpwéeLg
Amisa AvoAuudatpio XNN
Moayvooapkia Ouparpikeég toéiveg: Hey, calc, factors... ®Aeypovn (CRP...)
OAPSIAREYTIRFTOEPRMEIA >
ACEi-ARBS, anti diabetic, aspirin, statins Steroids, CNIs, MMF, mTORi




O poloc tou NeppoAoyou otn PELWON TNC
KAA voonpotntac Kot Bvntotntog otoug
aoBeveic pe XNN




NEDOPOAOIOZ
NoonAgutic NO




KAWVIKO tpoypappa 6paonc tnG ALEMLOTNUOVLIKNAG
opadoc ya tn petwon tov Kivduvou KAA vooou

(%’ XNN 1tpo-eEwvedpkic kdBaponc
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Xpovia vedplikn vOoog: NKF/DOQI
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Ogpansia Twv cuvodwv nNaboAoyLlkwv

Kotaotacswv. EmBpaduvon tng e€EMENG.
Meiwon kapdlayystakov Kivéuvou

Ektipnon t¢ §€A§ng

A€loAoynon ko Oepaneia
TWV EMUTAOKWV

Mpostolpacia yia unokataotoon veppikng
Asttoupyiog

Ynokataotaon tng veppikng Asttoupyiag (eav
) soe UTTAPXEL OUpaLUia)

Am J Kidnev Dis, 2002
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CARDIOVASCULAR DISEASE IN CKD

Current Guidelines
e KDOQI US Commentary on the 2012 KDIGO Clinical Practice Guideline for Management of Blood
Pressure in CKD (PDF)

* KDIGO Clinical Practice Guideline for the Management of Blood Pressure in Chronic Kidney
Disease (PDF)

¢ KDOQI US Commentary on the 2013 KDIGO Clinical Practice Guideline for Lipid Management in
CKD (PDF)

e KDIGO Clinical Practice Guideline for Lipid Management in CKD (PDF)

Older Guidelines
e Cardiovascular Disease in Dialysis Patients (2005) (PDF)

* Hypertension and Antihypertensive Agents in Chronic Kidney Disease (2004)
* Managing Dyslipidemia in Chronic Kidney Disease (2003) (PDF)



Published in Chronic Kidney Disease
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Website: www.kdigo.org

KDIGO

Kidney Disease, Improving Global Outcomes aims to improve the care and outcomes of kidney disease patients worldwide
through promoting coordination, collaboration and integration of initiatives to develop and implement clinical practice
guidelines.

Latest from KDIGO

= KDIGO Clinical Practice Guideline for Lipid Management in Chronic Kidney Disease
KDIGO Clinical Practice Guideline for the Management of Blood Pressure in Chronic Kidney Disease

The KDIGO Guidelines 2012: Russian short translations
The KDIGO Clinical Practice Guideline for Anemia in Chronic Kidney Disease
KDIGO Clinical Practice Guideline for Glomerulonephritis



XNN mpo-teAikov
(1-50tadla, tpLv TNV e€wvedpikn kabapon)

H mpowpn dtayvwon tng veppiknc SuoAettoupylag pe tnv ektipnon tou GFR kot
TNV aviyveuon tng aABouptvouplac/Asukwpatouplog lvat ol TTUAWVEC TNG
npoAndnc tng KAA vooou

H aAAayn tou tpomou Zwr]q KOl N cbapuakeuukn Bepamneia Evavtl Twv
tpononommuwv rtapavovrwv KlvOUvou Ttailouv onUavtiko poAo atnv mpoAnyn
kal pelwon tng KAA vooou oe aoBeveic pe XNN mpo-teAikol otadiov

OL mapayovteg Kivduvou KAA vooou eival tautoxpova mapayovtes Klvduvou yla
NV €€EMLEN TNC VEPPLKAG VOOOU, CUVETIWG TOL LETPA TToU AapBdavovtal adpopouv
Kal TL¢ Suo maBoAoyikeg kataotaoels (XNN-KAA vooo)

O TPOANTITIKOC EAEYXOC KoL N €ykatpn Stayvwon tn¢ KAA vooou eival KaBopLloTKAG
onuaociog yia tnv €kfoaon



2TPOTNYLKEG Heiwong tou KAA kwvéuvou +
emuPBpaduvong tng e€€EAEnc tng XNN

Oepamneia tnc npwrtonabouc vepponabdeiag
ALQKOTIA TOU KAMViOKOTOG
Mewwpévn npooAnyn npwrteivng / NaCl
Entitevén Wbavikou Bapouc cwpatoc / Duoikr) Aoknon

Avti-unieptaotkn Oepaneia (DopUAKEVTIKOC AMOKAELONOG TOU Afova pevivne-
ayyeleveivncACEi/ARBs + SLoupnTika)

‘EAEYXOC TOU GOKXAPOU
AvTALTTLS QLKA aywyn

dappakeutiky S10pOwon tng avarpiog / ootikol petaBoAilcpol



PREVENTION OF CVD & CKD PROGRESSION

Salt intake

e Salt intake to <90mmol (<2 g) per day of sodium (corresponding to 5 g NaCl) in
adults, unless contraindicated (see rationale). (1C)

Lifestyle

* People with CKD be encouraged to undertake:
- physical activity compatible with cardiovascular health and tolerance
(30 minutes 5 times per week)
- achieve a healthy weight (BMI 20 to 25)
- stop smoking. (1D)




PREVENTION OF CVD & CKD PROGRESSION:
BP and RAAS interruption

In diabetic and non-diabetic adults with CKD and urine albumin excretion <30
mg/24h : BP <140 - 90mm Hg (1B)

In diabetic and non-diabetic adults with CKD and with urine albumin excretion >30
mg/24h : BP < 130 - 80mm Hg (2D)

An ARB or ACE-I be used in diabetic adults with CKD and urine albumin excretion
30-300 mg/24h(2D)

An ARB or ACE-l be used in both diabetic and non-diabetic adults with

CKD and urine > 300 mg/24h (1B)

There is insufficient evidence to recommend combining an ACE-I with ARBs to
prevent progression of CKD




PREVENTION OF CVD & CKD PROGRESSION

Protein intake

* Protein intake to 0.8 g/kg/day in adults with diabetes (2C) or without diabetes
(2B) and GFR <30 ml/min/ 1.73 m2 (GFR categories G4-G5),
with appropriate education.

* Avoid high protein intake (>1.3 g/kg/day) in adults with CKD at risk of progression.
(2C)

Glycemic control

* Target HbAlc =7.0% (53 mmol/mol)

* Not treating to an HbA1c target of <7.0% (<53 mmol/mol) in patients at risk of
hypoglycemia. (1B)

* Target HbAlc be extended above 7.0% (53mmol/mol) in individuals with
comorbidities or limited life expectancy and risk of hypoglycemia. (2C)




KDIGO Clinical Practice Guideline for Lipid Management in Chronic Kidney Disease

2.1.2: In adults aged =50 years with CKD and eGFR

>60ml/min/1.73 m” (GFR categories G1-G2) we
recommend treatment with a statin. (IB)

2.2: In adults aged 18-49 years with CKD but not treated
with chronic dialysis or kidney transplantation, we
suggest statin treatment in people with one or more of
the following (2A):

e known coronary disease (myocardial infarction or
coronary revascularization)
e diabetes mellitus
prior ischemic stroke
e estimated 10-year incidence of coronary death or
non-fatal myocardial infarction > 10%

VOLUME 3 | ISSUE 2 | NOVEMBER 2013
hitp/www. kidney-international.org



Meiwon KAA kivduvou og aoBevn pe XNN
teAKoU otadiov umo AMK/NK

‘EAeyxoc kKAaookwv rtapayoviwyv KAA kivduvou (AN, yAukoing, Autidia)

‘EAeyxoc un-kAaoolkwv rtapayoviwv KAA kivduvou (Hb, deikteg ooTikNG LETABOALKAG
vooou, pAeypovnc, Bpednc — avtiotpodn endnpLoloyia KTA)

Awaxeiplon oykou kat L.ooluyiou vypwv (emitevén Enpou cwpatikol Bapoucy)
‘EAeyxog Tou nAektpoAutwy & ofeofaoikng oopporiag (K*, Na*, Ca*?, PO, pH)
Endpkela kaBapong

2uotn LOTLKOG 6Lavvwou|<oq gA\eyxoc yia umtapén KAA vooou (US kapbiag, triplex
ayyeiwv, PWV-aptnplakni okAnpia, lung-comets, spect puokapdiou, ayysloypadia)

JTOXEUMEVN GAPUAKEUTIKN aywyr/OepameuTikn mapepfacn yLa TNV MPpwWIOYEVH
npoAnydn kat deutepomnadr aviipetwrion tng KAA vooou

E. Dounousi et al. Continuing Cardiology Education, 2017;3(2), https://doi.org/10.1002/cce2.52
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Awokadapon (TN)

BeAtiwon oxedlaopol, UALKOU Kal amooTelpwong TNG HEUBpAvVNG Twv piAtpwv
olLpokabapong

OL vewtepeg BroocupuPatéc pePpavec:

- epdavidouv pelwpévn ipo-pAsypovwdn dSpaoctnplotnta

- QUTTOLOLKPUVOUV TTILO ATTOTEAECUATIKA TIG LLEYAAOU HOPLOKOU BAPOUC OUPALULKEG
Toélvec

Ot atpoditndnon/opodadindnon kat ot on-line peéBodol £xouv CUOYETLOTEL UE
HelwpEVN KAA Bvntotnta oTic LEAETEC TTaPATAPNONG

E. Dounousi et al. Continuing Cardiology Education, 2017;3(2), https://doi.org/10.1002/cce2.52



Mepitovaikn Kadapon &

«HmMoTEPN» HEBODOC KABapPONG
[d1aiTepa Bapu KAA 100TpIkO acBevr) (ZKA) ? |

— — — 1

Alatipnon utroAsIppaTIKAG VEQPIKAS AsiToupyiag (ACEIS/ARBs + diuretics)

ETTiTeugn «Enpou ocwuatikou Bapous» (100CUyIo UypwV — ETTAPKES UTTEPDINOUAQ,

MeEiwpEVN TTPOcAnwn NacCl)
Emrdpkela kaBapong (total Kt/V = 1.7/w)

XpRon Twv VEWTEPWYV dIapAUMATWY (icodextrin)

E. Dounousi et al. Continuing Cardiology Education, 2017;3(2), https://doi.org/10.1002/cce2.52



NEDPIKH METAMOZXEYZH
Chapter 8: Monitoring Kidney Allograft Function

Table 4: Routine screening after kidney transplantation

Screening intervals by time after transplantation

screening test 1 week 1 month 2-3 months 4-6 months 7-12 months =12 months
Creatinine® Daily 2-3 per week Weekly Every 2 weeks Monthhy Every 2—

3 months
Urine proteine ... ] Ton = ST Every 3months....oo e Annually
Complete blood count® Daily 2-3 per week Weekly ceverememeeeeelonthly. Annually
Diabetes® ... Weekly everaneneeenreneeee EVETY 3 MONERS e Annually
Lipid profile® - - Once - - Annually
Tobacco usef Prior to discharge - - - Annually
BEW MNAT® vevernsenensesensmsnnsnrerenee WMIONERIY. oo ceevieneeEVETY 3 MONthS...e -
EBV NAT (seronegativel” Once ... Monthly.......coccooeeee. Every 3 months.............. -

Blood pressure, pulse,
height, body weight

e EACH ClIMIC WIS . e




Chapter 15: Diabetes Mellitus

* 15.1: SCREENING FOR NEW-ONSET DIABETES AFTER TRANSPLANTATION

 15.1.1: We recommend screening all nondiabetic KTRs with fasting plasma
glucose, oral glucose tolerance testing, and/or HbAlc (1C) at least:

e weekly for 4 weeks (2D);
e every 3 months for 1 year (2D); and
e annually, thereafter. (2D)

 15.1.2: We suggest screening for NODAT with fasting glucose, oral glucose
tolerance testing, and/or HbA1c after starting, or substantially increasing the dose,
of CNIs, mTORi, or corticosteroids.|(2D)




Chapter 16: Hypertension, Dyslipidemias, Tobacco Use, and
Obesity

e 16.1: HYPERTENSION
 16.1.1: We recommend measuring blood pressure at each clinic visit. (1C)

 16.1.2: We suggestmaintaining blood pressure at <130 mm Hg systolic and
<80 mm Hg diastolic if 218 years of age (2C).

 16.1.3: To treat hypertension (Not Graded):
e use any class of antihypertensive agent;
e monitor closely for adverse effects and drug—drug interactions; and

e when urine protein excretion 21 g/day for 218 years old, consider an ACE-/ or an
ARB as first-line therapy.

American Journal of Transplantation 2009; 9 (Suppl 3): Sii—Sii



Chapter 16: Hypertension, Dyslipidemias, Tobacco Use, and
Obesity

16.2: DYSLIPIDEMIAS (These recommendations are based on KDOQI Dyslipidemia

Guidelines and are thus Not Graded)

16.2.1: Measure a complete lipid profile in all adult (218 years old) and adolescent (puberty to 18
years old) KTRs (based on KDOQI Dyslipidemia Recommendation 1):

¢ 2-3 months after transplantation; 2-3months after a change in treatment or other conditions
known to cause dyslipidemias;

e at least annually, thereafter.

16.2.2: Evaluate KTRs with dyslipidemias for secondary causes (based on KDOQI Dyslipidemia
Recommendation 3)

16.2.2.1: For KTRs with fasting triglycerides 2500 mg/dL (that cannot be corrected by removing an
underlying cause, treat with:

e Adults: therapeutic lifestyle changes and a triglyceride lowering agent (based on KDOQI
Recommendation 4.1);

16.2.2.2: For KTRs with elevated LDL-C: Adults: If LDL-C >100 mg/dL treat to reduce LDL-C to <100
mg/dL (based on KDOQI Guideline 4.2);

16.2.2.3: For KTRs with normal LDL-C, elevated triglycerides and elevated non-HDL-C: Adults: If LDL-
C <100 mg/dL, fasting triglycerides 2200 mg/dL, and non- HDL-C 2130 mg/dL, treat to reduce non-
HDL-C to <130 mg/dL (based on KDOQ| Guideline 4.3);

American Journal of Transplantation 2009; 9 (Suppl 3): Sii—Sii



Chapter 16: Hypertension, Dyslipidemias, Tobacco Use, and
Obesity

* 16.3: TOBACCO USE

* 16.3.1: Screen and counsel all KTRs, including adolescents and children, for tobacco use, and record
the results in the medical record. (Not Graded)

e Screen during initial transplant hospitalization.
e Screen at least annually, thereafter.
* 16.3.2: Offer treatment to all patients who use tobacco. (Not Graded)

* 16.4: OBESITY

* 16.4.1: Assess obesity at each visit. (Not Graded)
* Measure height and weight at each visit, in adults and children.
e Calculate BMI at each visit.

* Measure waist circumference when weight and physical appearance suggest obesity, but BMI is
<35 kg/m?2.

* 16.4.2: Offer a weight-reduction program to all obese KTRs. (Not Graded)

American Journal of Transplantation 2009; 9 (Suppl 3): Sii—Sii



Chapter 17: Cardiovascular Disease Management

 17.1: Consider managing CVD at least as intensively in KTRs as in the general
population, with appropriate diagnostic tests and treatments. (Not Graded)

e 17.2: We suggest using aspirin (65—100 mg/day) in all patients with
atherosclerotic CVD, unless there are contraindications. (2B)

American Journal of Transplantation 2009; 9 (Suppl 3): Sii—Sii



Kapdiayyeiakn Nococ otouc acBeveic pe Xpovia

Nedpwkiy Noco: TO MPOBAHMA !!!




1998 : ovntotnta and Kapdiayyetaky Noco
o€ AlpokaBatpopevouc aoBeveic

Etnolo, Bvntotnta (%)

10 /

B [ev. mANG. - N'uvaikeg
A Tev. TAnO. - AvSpec

B AiuokaB. - Tuvaikeg
A AlpokaB. - Avdpec
25-34 35-44 45-54 55-64 65-74 75-84 >85
HAlkia (€tn)

Adapted from Folley et al, 1998



2013: Causes of death per CKD stage (Canadian data)
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The proportion of deaths from CVD increases as eGFR declines and as

albuminuria increases!

Lancet 2013; 382: 339-52



Global kidney health 2017 and beyond: a roadmap for
closing gaps in care, research, and policy

MPOTAZEIZ TA TH BEATIQ2ZH THZ MPOAHWHZ KAI OEPAMEIAZ THZ KAA NOzOY 2TH XNN

Improve prevention and management of cardlovascular complications In people with CKD

Develop an integrated research programme to better understand Funding agencies

vascular and cardiac diseases occurring in the contect of CKD populations  and industry
partners

Improve understanding of global variation in cardiovascular disease Cardiologists

associated with CKD

Identify barriers to dissemination and implementation of existing KDIGO

guidelines on dyslipidaemia and hypertension management to reduce
cardiovascular risk in CKD, and implement strategies to overcome those
barriers

Develop new therapeutic approaches to reduce cardiovascular disease Funding agencies,
risk in patients with CKD industry partners

Promote further research into optimal therapeutic targets for Policy makers
cardiovascular disease risk factor management (&g, blood pressure
controd) and how best to achieve them

Research reports; research conferences

Analysis of cardiovascular disease morbidity in cohort studies
in different regions

Produce timely research reports; more patients receive
appropriate care (Curment reports <65%)

Mew therapeutic agents; dinical trials foCusing on
cardiovasoular disease outcomes in patients with CKD

Produce timely research reports; complete well-designed large
clinical trials

Levin A et al. Lancet April 2017



MpoBAnuarta otnv avrustwrrion tnc KAA
vooou otn XNN...

AcBeveic pe KAA vooo kat XNN eival meplocotepo «axoFeveic»
OUYKPLTLKA e auToug Ttou Hev €xouv XNN:

- AVENUEVO ETIIMOAQOLO TTAPOYOVTWVY KlvdUVoUu

- 0 EAEYXOC TWV TOPOYOVTWVY KvdUVOoU gival SUCGKOAOTEPOC

- n €kBaon tng KAN eival xewpotepn

- «BEPATIEVTLKOC VWXEALOUOCY

- TO KOOTOC TepiBaAPnc eival peyoAvtepo

AVETIOPKAC OTPATNYLKN TIPOCEYYLoNG Tou TtpoBAnpatoc tng KAN otouc
aoBeveic ue XNN



Snueia kAstbia otnv MPONHWH -
Avtiuetwruon tn¢ KAA vooou otn XNN
Eykaipn avayvwpLlon Twv atopwv uPnAou kwvduvou yla
TNV avamntuén kapdlayyeLlakng Kot VeppLlkng vooou
YUVEXNG, OTOXEVMEVN TtapakoAovOnaon
MNpwTtoyevnc mpoAnyn

ErmiBetikn Beparneia, epappoyn odnylwv -e€atopikeuon

2uvepyaoia eldikotntwy — NedppoAoyog (GuVTOVIoTAG)






