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Kardio-renalni syndrom —

historické poznamky



1833 — poprve popsal vztah mezi albuminurii a hypertrofii srdce

1836 — poskozeni ledvin pri arterialni hypertenzi

Fine, Kidney Int., 1986, 29: 779 — 783



PubMed —
nejstarsi citace o ,,cardiorenal disease*

Journal of Clinical Investigation, 1940, 19: 515 - 524



Jan Brod (1912 — 1984)

Jan Brod se zajimal zejména o

patogenezi hypertenze a renalni |
hemodynamiku u srdecniho

selhani



Srdecni selhani a renalni hemodynamika
Brod and Fejfar, Quart. J. Med., 1950, 19: 187
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Adrenergni blokada u srde¢niho selhani

a renalni haemodynamika
Brod et al., Acta Medica Scandinavica, 1954, 148: 273
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Acute haemodynamic response to mental stress

and cold water immersion in healthy subjects
Brod et al., Clin. Sci., 1959, 18: 269



Total Effective Compliance,
Cardiac Output and Fluid Volumes
in Essential Hypertension

GErarRD M. Lonpon, M.D., MicHeL E. Sarar, M.D., Arain CH. Simon, M.D
JeEanw M. ALEXANDRE, M.D., JAaiME A. LEVENSON, AND YVES A. WEIss, M.D.

CIRCULATION VoL 57, No 5, May 978

Gérard London
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Ficure 3. Relationships between total effective compliance (AV/AFP | and the PV /IF ratio and the CPRV | TRV ratio in
hypertensive patients.

V pocatcich sve prace zajimal zejména o hemodynamiku
esencialni hypertenze



Renal and Systemic Hemodynamics in
Sustained Essential Hvpertension

GEEAERED M. LONDON, MICHEL E. SAFAR, JEANM E. SASSARBRD.
JAITME A LEVENSON, AND ATATHN C. SIMOMN

Hypertension 6: 743-754. 1984
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FIGURE 4 Relafonship between renal fraction of cardiac ouiput and age Leff: Normotensive subjects. Right: Hypertensive

subjects.

. ale brzy zacal studovat také kardiorenalni vztahy u
pacientu s esencialni hypertenzi



Kidnev Internarional, Vol 2§ (1987}, pp. Q73080

Uremic cardiomyopathy: An inadequate left ventricular
hypertrophy

GERARD M. LoNDON, FRANGOISE FABIANI, SYLVAIN J. MARCHAIS,

MARIE-CHRISTINE DE VERNEJOUL, ALAIN P. GUERIN, MICHEL E. SAFAR, FABIEN METIVIER,
and Francisco LLACH

Table 1. Chnical and echocardiographic data

Control Hemodialysis P value

subjects patients =
MNumber of patients 40 57
Sex men'women 19/21 28/29
Age vears 45 = 10.1 48.7 = 13.5 NS
Body surface area m? 1.80 = 0.19 1.63 = 0.23 0.001
Systolic pressure mm Hg 137 + 15.8 138 + 12.1 NS
Diastolic pressure mm Fg Bl = B.85 78 = 6.04 NS
LVEDID cm 5.05 = 0.5 5.58 = 0.60 0.001
LVESD cm 3.12 = 0.44 3,32 = 0.53 0.01
LVPWT cm 077 = 0.13 0.76 = (.15 NS
IVST cm 0.890 = 0.14 0.86 = (.23 NS
r/Th ratio 3.27 = 0.44 3.65 = 0.68 0.001
Ejection fraction %5 66,8 = 5.1 69.7 = 9.7 NS
VCF circlelsec 1.25 = 0.20 1.32 = .30 NS
Blood volume miim* 2833 + 498 2880 = 785 NS

...Jiz v roce 1987 Gérard London publikoval své echo-
kardiograficke studie u pac. s uremickou kardiomyopatii



Prof. Mario TIMIO, University of Perugia, Italy

Udéleni ¢estného ¢lenstvi CNS, 2016



Assisi European Meetings on Cardionephrology
(1987 — 2008)
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The Cardiorenal Syndrome

Claudio Ronce?® Chang-Yin Chionh?® Mikko HaapioP? Nagesh S. Anavekar<
Andrew House® Rinaldo Bellomod

# CKD secondary to HF

& AKl secomdary to contrast-induced nephropathy
¥ AK| secondary to cardiopulmonary bypass

® AK| secondary to heart valve replacement CIaUdlo RonCO
¥ AK| secomdary to HF .
(Vicenza)

Cardiovascular mortality increased by end-stage renal dysfunction
W Cardiovascular risk increased by kidney dysfunction

% Chronic HF progression due to kidney dysfunction
= Uremia-related HF

»  YVolume-related HF

% HF due to acute kidney dysfunction
=  Volumefuremia-induced HF
=  Renal ischemia-induced HF
=  Sepsisfioyiokin-imduced HF



http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjh89vFruDTAhVIPBoKHX0vADcQjRwIBw&url=http://cardiosymposium2011.ceva.com/Speakers/Claudio-RONCO&psig=AFQjCNG2W0luaIVToRl9UhV0PygYEeNUPw&ust=1494334932178786

Kardio-renalni syndrom —

Interakce mezi srdcem a ledvinami



Mozné interakce mezi dysfunkci ledvin a
dysfunkci srdce u vSeobecné populace

Healthy population
- Decreased GFR
- Albuminuria

W EE ] E]

CKD '
Proteinuria ‘_ Cardiovascular

Anaemia _> dysfunction

N

de Zeeuw; Oct 2004




KRS — dvousmerny | obousmerny charakter
- akutni i chronicky charakter

Chronic
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Interakce srdce < ledviny

Cardio-renal Secondary Reno-cardiac

-//\
Primary insult <} > Primary insult

Imaging . Imaging :
biomarkers l CISURGEN biomarkers Frevanion

Imaging : Th . .
TheraV Bl \areventuon era;:V b;;ag:grs Prevention

Physiological Physiological
—CKD =
SRR derangements ABGIESORE derangements

\ Imaging / \ Imaging
Therapy biomarkers Therapy Therapy biomarkers Therapy

Renal dysfunction Heart dysfunction
Therapy Therapy

Ronco, Eur Heart J, 2009



KDOAQI doporuéeni pro diagnostiku a Ié¢bu diabetického
onemochneéni ledvin

CVD

Ty nitadon N

At Increased Risk

DIABETES
HTN, Age, Family History

AmearicanJoumal of Kidnay Disaases, Vol 49, No 2, Suppl 2 (February), 2007: pp 513-519



Komorbidity vznikle do 2 let pred
zahajenim PDL

100

B 199%
so B 2004
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Percent of patients
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Gl CVA/TIA PVD Dysrhy. CHF Anemia HTN
Liver Cancer COPD Cardiacoth. DM ASHD CKD

22
USRDS 2006



Kardiorenalni syndrom - definice

— patofyziologicka porucha srdce a ledvin,
kdy akutni nebo chronicka dysfunkce
jednoho organu muze vést k akutni Ci

chronicke dysfunkci druheho organu



Kardio-renalni syndrom — klasifikace



Klasifikace KRS:

KRS - typ: Primarni (vyvolavajici) choroba Sekundarni (nasledna) choroba
Typ 1 Akutni srdeCni selhani Akutni selhani ledvin
- akutni KRS (napf. kardiogenni Sok)
Typ 2 Chronické progresivni srdecni Chronické progredujici selhavani
_chron. KRS selhavani funkce ledvinné
Typ 3 Nahlé zhorSeni renalni funkce Akutni srdecCni dysfunkce
- akutni RKS (napf. akutni ischémie ledvin, (srd.selhani, arytmie, ischémie)
akutni glomerulonefritida
Typ 4 Chronické onemocnéni ledvin (CKD) | HorSeni srdeCni funkce, hypertrofie
_ chron. RKS LKS, riziko vzniku KV pfihod
Typ 5 Systémové zmeény (napr. sepse) Srdecni + renalni dysfunkce
- sekundarni

Ronco C, Eur Heart J, 2009; doi:10, 1093/eurhearth/ehp507. Report from the consensus conference




ADQI Consensus Classification for Cardio-Renal
Syndrome (CRS): definice typ 1-5

Type 1 Cardiac dysfunction Type2
AHF or ADHF leading to leading to renal disorder Chronic HF (Systolic or
AKI diastolic) leading to:

— Cardiac surgery/cardiac — CKD _
procedures associated — CKD progression
AKI ‘ - — Diuretic resistant oliguria

— CIN
— CPB
— Valve replacement

Type 3 ’ SN\ ) SN Tye 4
AKI leading to AHF CKD increasing CV mortality.

— Volume/uremia-induced CKD increasing CV
AHF or ADHF morbidity.

— Renal ischemia-induced Chronic HF progression due
AHF or ADHF to CKD

— Sepsis/cytokine-induced Renal dysfunction leading — Uremia-related HF
AKIl and HF to CV dlsease — Volume-related HF

Haapio M, et al. J Am Soc Nephrol 2008;19:388A. F-P0O1245; Ronco C, et al. J Am Coll Cardiol 2008;52:1527-39
AHF, acute heart failure; ADHF, acute decompensated heart failure; AKI, acute kidney injury; CIN, contrast-induced nephropathy; CPB, cardiopulmonary byp%




Kardio-renalni syndrom — patofyziologie



KRS — patofyziologie kardiorenalnich
interakci u CKD

< Neurohumoral disorders

Sympathetic nerve activation

Renal
failure

< Haemodynamic alterations
Abnormal pressure natriuresis

- CKD related risk factors

Inflammation

Ca-P imbalance Low cardiac output

Heart
failure

Tsuruya K. Cardiorenal syndrome in CKD. COHN 2015; 24: 154
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1/ neurohumoralni poruchy

* deplece NO:
— akumulace ADMA=-chron.inhibice NO=dalSi aktivace RAS a SN=
rozvoj KRS

 aktivace renin-angiotensinového systému:
— = pfimé poskozeni organu (ledvin i srdce)
— albuminurie je nezavisly rizikovy faktor progrese CKD tak KVCH
— blokada RAS je silny protektivni faktor rozvoje KRS

 aktivace sympatiku (SN)
— je pfitomna jiz od incipientnich fazi CKD
— komplexni mechanismy aktivace (redukce renalni tkane, stimulace
renalnich baroreceptortl a chemoreceptoru, ischemie renalni,
zvyseni cirkulujiciho a mozkového RAS, deplece NO)

— denervace v experimentu s pozitivnim efektem
— CAVE: nedostatecny efekt v klinickych studiich

Tsuruya K. Cardiorenal syndrome in CKD. COHN 2015; 24: 154 29



Renalni denervace u krys
- L-NAME: inhibitor syntézy NO = proteinurie a LVH (resp. KRS)

- efekt suprimovan bilat.renalni denervaci sympatiku (nikoli hydralazinem)
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Renalni denervace v Kklinice (SYMPLICITY HTN-3)

- pokles TK nebyl signifikantni (=2,39 mmHg)
- davody: a/ neuplna ablace SN, b/ problematicka selekce pacientu

Office systolic blood pressure (mmHg)
=

]

[ Basslina I & Months

Cifferanca in changs, —2.29 mmHg (85% Cl, —&6.20 to0 2.12)

P =0.26

Changs from bassling, Change from bassline,

—14.12 £ 23.93 mmmmHQ
P o= 0N

—11.74 £ 2584 mmHg
P o OO0

Donarnvation

Sham

Eriguchi M. Kl 2015; 87: 116
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KRS — patofyziologie kardiorenalnich
interakci u CKD — aterace hemodynamiky

MNeurchumoral disorders

Sympathetic nerve activation

Renal Heart
failure failure
CKD related risk factors - Haemodynamic alterations
Tsuruya K. Cardiorenal syndrome in CKD. COHN 2015; 24: 154

32



2/ alterace hemodynamiky

e zmeny natriuresy (klasicka low-flow theory):

regulace Na = regulace CTV+TK = udrzeni perfuse ledvin (+srdce)
CKD pac.: {4 poétu nefronti = 4 eGFR = | exkrece Na = |
efektivniho cirkulujiciho volumu ({ srdeéniho vydeje a arterial
underfilling) = { perfuse

* renalni zilni hypertenze (nové poznatky):

studie ADHERE: mimo nizkého srdecCniho vyvoje je pfitomna téz
renalni Zilni kongesce = zilni hypertenze = renalni dysfunkce
role centralniho zilniho tlaku (studie ESCAPE)

role 4 glomerularniho filtraéniho tlaku

dalsi faktory (myogenni odpoved, TGF — tubuloglomerularni
feedback, hypoxie, zanétlivy stav, dalSi neurohumoralni faktory, )

Guyton AC. Hypertension 1987; 10: 1-6.
Mullens W. Am Coll Cardiol 2009; 53: 589-96.



Centralni zilni tlak a eGFR

- hemodynamické dusledky zmé&ny CZT na glomerularni filtrace

(adjustovano na vék, pohladi a srdec¢ni index)
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Heywood JT. Card Failure 2007; 13: 422
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Snizeni glomerularniho filtracniho tlaku

- T intersticialniho tlaku = T hydrostatického tlaku v Bowmanové kapsule (Pgc)
= { Gistého filtradniho tlaku

Afferent \’—/ Efferant

Glamerular
caplllary

Pec Mo

Bowman's capsule

< |ntorstitial pressure

Pec

MNet flltratlon pressure = P -mge - Pge

Semple SJ. Circ Res 1959; 7: 643
Fiksen-Olsen MJ. Hypertension 1992; 19(Suppl 2): Il 137



KRS — patofyziologie kardiorenalnich
interakci u CKD - faktory CKD

MNeurchumoral disorders

Sympathetic nerve activation

NO depletion

- CKD related risk factors

Inflammation

Heart
failure

Renal
failure

Haemodynamic alterations

Abnormal pressure natriuresis

Ca-P imbalance Low cardiac output

Tsuruya K. Cardiorenal syndrome in CKD. COHN 2015; 24: 154

36



3/ faktory souvisejici s CKD (nové rizikové faktory)

* anemie = CRA syndrom (= cardio-renal anemia sy)
— je v pfimé souvislosti s KV mortalitou (LVH)
— EPO-rezistentni anemie u MIA sy

« zanét > MIA syndrom:
— malnutrition — inflammation — atherosclerosis = rozvoj] KRS
— produkce uremickych toxind + | clearence = T zanétlivych cytokind
= KRS, KV i celkova mortalita
— Zzilni méstnani+objemove pretizeni = edém+prozanétlivy stav
— zanetlivy stav = vaskularni kalcifikace

* Ca-P-PTH dysbalance = CKD-MBD syndrom (CKD-related
mineral bone disorder)
— je pfitomna jiz od incipientnich fazi CKD ({ vit.D)
— protizanétlivy+kardioprotektivni efekt vit.D
— VDRA-paricalcitol: a/ VITAL: 4 MAU; b/ PRIMO: 0 efekt na LVH
— FGF23 (fibroblast growth factor 23)

Tsuruya K. Cardiorenal syndrome in CKD. COHN 2015; 24: 154



Schéma interakci faktort souvisejicich s CKD

= MIA sy + CRA sy + CKD-MBD

Atherosclerosis

Ca-P Imbal an\

Malnutrition

/

Inflammation

Cardlorenal Injury

Anaemla

Tsuruya K. Cardiorenal syndrome in CKD. COHN 2015; 24: 154
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Hypertrofie levée komory (LVH) a

anémie u CKD



Patofyziologie LVH u pacienttli se selhanim ledvin

Koncentricka LVH
v dusledku
zvysSeného tlaku

Fyziologické kompenzacéni
mechanismy, které maji za cil
udrzet celkovou spotfebu
kysliku konstantni

Mlze kompenzovat pokles HB
010-20 4l

Oba podnéty vedouci
k LVH se obvykle
vyskytuji sou€asné

V dlsledku vazodilatace
a zvysené sympatické
aktivity

Dilatace levé
komory v dasledku
zvysSeného volumu

Také znama pod

nazvem
excentricka LVH”




Prevalence hypertrofie levé komory (LVH)
a progrese anemie pri progresi renalni insuficience

renalni Ccr prevalence pram. Hb
insuficience ml/min LVH g/l
obecna 17 %

populace _

mirna 75-50 | 27 bl / \ 141

stedni 50-25 | 31% |(Kauzalnivztah? [[|127 4]
tézka <25 45 % \ / 114
zacCatek dialyzy 75 % 89

e Progrese renalni insuficience je spojena s vyvojem LVH

a jejich komplikaci.

Anémie
pravdépodobné
zacina
pfi poklesu CCr
nacca
50 ml/min

e Prevalence LVH se zaéina zvySovat v casné fazi renalni insuficience — neni
presné znamo kdy.

e Incidence LVH je u pacientl pri zahajeni dialyzaéni Ié€by 4-5krat vysSsSi n
v obecné populaci.

Foley RN, et al. KI 1995; Levin A, et al. AJKD 1996; Greaves SC, et al. AJKD 1994; Levin A, et al. AJKD

1999; Levy D, et al. Ann Intern Med 1988.

r
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Dusledky LVH

e /Zvyseny pocet epizod ischémie myokardu
— snizena koronarni rezerva
— riziko je u LVH zvySeno 3—6krat
To je vyvolano
e koronarni aterosklerézou
e nemoci malych tepen (“small vessel disease”)
e snizenou bunécnou spotrebou O, zhorSovanou anémii

Cave: 30 % pacientl se symptomy ischémie nema onemocnéni
velkych tepen

e Zvyseny vyskyt srdecniho selhani, zejména v dusledku diastolické
dysfunkce

— riziko srdecniho selhani je u LVH zvySeno 4krat
e Arytmie

LVH zvysuje mortalitu 4krat: 10-30 % pacientu umira
v pribéhu prvniho roku dialyzy

Parfrey PS, et al. NDT 1996; Raine AEG, et al. J Clin Invest 1992; Wizemann V, et al. Nephron 1992.
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Prospektivni studie kohorty 433 dialyzovanych pacientu
ve 3 centrech v Kanadé (od poc€atku 80. do za€atku 90. let)

Incidence poruch levé komory srdeCni na zaCatku

dialyzacni lécCby :

Normalni

Koncentricka

Systolicka dysfunkce
(vétsSinou soucasné
také dilatace levé
komory)

Dilatace levé komory

Parfrey PS, et al. NDT 1996.
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Prospektivni studie kohorty
ve 3 centrech v Ka

433 dialyzovanych pacientll
nadé (od pocatku 80. do zacatku 90. let)

Preziti od zahajeni
dialyzacni léCby:

preziti

w

-

0,3 1.
0,2 1.
0,1 1.

—&— normalni

— — koncentricka LVH

—i— dilatace levé komory

—<— systolicka dysfunkce

0 6 12 18 24 30 36 42 48 54 60 66 72

mésice

LVH se systolickou dysfunkci ma nejhorsi prognozu

Parfrey PS, et al. NDT 1996.




Fyziologické pusobeni FGF23
a ,,kolateralni KV poskozeni*

Figure 2. Physiologic actions of FGF23

Phosphaturia

COLLATERAL DAMAGE
CKD progression
Left ventricular hypertrophy
Endothelial dysfucntion

Vascular stiffness
Death

Wolf, M. J Am Soc Nephrol 2010;21:1427-1435

Copyright ©2010 American Society of Nephrology J A SN



Renalni a extrarenalni ucinky FGF23/Klotho

Normal kidney function Chronic kidney disease/End stage renal disease
! I Hormonal disturbances End organ complications l
e -
FGF23 Metabolic bone
® O~ —’s disease f‘—
N\

2 SHPT ..
.

i

---)

Cardlomyoparhy
Ca 25
pu=)

{ FGFR1/3
{ Kiotho

€=~

Vascular
calcification
B @ N

Ming Chang Hu. Renal and Extrarenal Actions of Klotho. Seminars in Nephrology 2013.




FGF23 a Klotho spojuji CKD a KV onemocnéni

CKD - = Inflammatiﬂn|

N
\.

FGF23 -
“resistance”

[T"FGF23 levels)

RN

J-phosphaturia Transformation VSMC to
Tphosphorusinserum Osteo/chondrocytic cells

“am—

Sharon M. Moe: Klotho, A Master Regulator of Cardiovascular Disease? Circulation 2012.

cCv
disease




Elevace hladin FGF23 zvysuje morbiditu a
mortalitu

T mortalita u CKD, ESRD, po transplantaci ledviny i u normalni GFR
- 1 vyskyt KV prihod

- 1 vyskyt cévnich kalcifikaci, 1 vyskyt HLK , cévniho ztuhnuti, endotelialni
dysfunkce

- 1 progrese CKD tFGF23
- Koreluje s markery zanétu

11.25(0HLD —»  TRAAS {Kiotho
EXRressIon

Lol

Ev disea;}“_\ﬁ / N N\ / N f
metabolic | [ CVdisease, | [ Vascularand | [ CV disease, Arrhvtmuas Eh:ﬁ'
| disorders, | | metabolic : | metabolic : I protein-energy | | mortality |

infections, 5}), '- disorders | '- disorders / wasting / \
alignancia
\m\g " \\u_ x/ x‘%—.,_

Kovesdy Fibroblast growth factor-23: what we know, what we don't know, and what we need to know. NDT 2013

T Inflammation tLVH


http://ndt.oxfordjournals.org/content/28/9/2228/F2.expansion.html

KRS typ | — patofyziologicke interakce

Hemodynamically mediated damage

N

Exogenous factors

/ Drugs \ ‘
.
_ 8

heart
dysfunction K4

Hormonal factors

Immunomediated damage




KRS typ Il — patofyziologicke interakce

Low cardiac output

Chronic hypoperfusion
MNecrosis-apoptosis

Low cardiac output

Subclinical inflammation
= | ) X
Endothelial dysfunction

Accelerated atherosclerosis

Chronic
heart
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Sclerosis-fibrosis

Chronic hypoperfusion
Increased renal vasc. resist.
Increased venous pressure




KRS typ Il — patofyziologické interakce
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KRS typ IV — patofyziologicke interakce

CKD

Acquired risk factors
Glomerularfinterstitial Primary nephropathy
damage

Anemia
lremic toxins Chronic
Ca/P abnormalities h
gart
SN Nutritional status, BMI g
Na-H20 overload Isease

Chronic inflammation

Sclerosis-fibrosis
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Ca/P abnormalities

Ma-Hz 0 overload
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KRS typ IV — patofyziologicke interakce

KRS typ 4:

je charakterizovan zmenami
vyvolanymi primarni CKD,
které vedou ke snizeni
srdecni funkce, k
hypertrofii LKS, diastolické
dysfunkci a/nebo
zvySenemu riziku vzniku
kardiovaskularni udalosti

BMI, body mass index;
EPO, erythropoietin;
LDL, low-density lipoprotein

Smoking
_ Obesity
Hypertension
Dyslipidemia
Homocysteinemia _
Chronic inflammation ™

Genetic risk factors

Acquired risk factors

Primary nephropathy
Diabetes mellitus

Anemia, Uremic toxine
Ca and Phos abnomalities
Mutritional status, BA]
Ma + H30 overload
Chronic inflammation

Anemia & malnutrition —

Ca and Phos abnormalities
_ Soft tissue calcification ——
" Na + Hz0 overload
. EPO resistance
"~ Uremic toxins
\ Atificial
. surfaces,
. Contaminated —»
. fluids |

Vascular calcification
Oxidative stress
Accelerated atherosclerosis

remodelling

Ronco C, et al. J Am Coll Cardiol 2008;52:1527—-39

Cardiac remodelling
Neurohromonal abnormalities
Increased ischemic risk

LVH

Left diastolic dysfunction
Decreased coronary perfusion
Inflammation

Coronary and tissue calcification

Biomarkers:

Cardiac troponin
Natriuretic peptides
Asymetric dimethylarginine
Ischemia modified albumin
Acute phase proteins
Serum amyloid protein A
C-reactive protein

Chronic
inflammation
|

\ A Insulin

. .'1 resistance
M A Adipocyte
production
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KRS typ V — patofyziologické interakce
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Kardio-renalni syndrom — epidemiologie



Epidemiologie KRS

Urcit pfesny vyskyt KRS je obtizné vzhledem k pfitomnosti fFady riznych
podminek a variabilité klinickych situaci

akutni KRS-1
— WRF (worsening of RF) u ADHF (acute diast.HF) nebo ACS (ac.coronary sy): 19-45%

e chronicky KRS-2
— dlouhodobé pfitomna koexistence CHF (chronic HF) a CKD
— Casto kombinovany vyskyt (,acute on chronic®)
— CHF — ve 45-64% soucasné pfitomnost CKD — vySSi mortalita

* akutni RKS-3
— rmnozstvi a rliznorodost situaci predisponujicich ke vzniku
— ruzné metody definujici AKI
— ruzné vstupni riziko vzniku ACS (,sub-clinical® CAD)
— klinické studie: neni reportovan dlouhodobé&jsi vyvoj stavu
— CSA-AKI (cardiac surgery assoc.): 1-29%

e chronicky RKS-4
— U CKD se ICHS vyskytuje velmi bézné (10-20x 1)
— prevalence ICHS koreluje s tizi CKD
— CKD je povazovano za dobfe znamy a definovany rizikovy faktor pro vznik ICHS

* chronicky KRS-5
— podle primarni choroby, napf. u sepse: 15-65% AKI, 30-80% 1 troponin



Kardiovaskularni mortalita v obecné populaci
a u dialyzovanych pacientu
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Kardio-renalni syndrom —

rezimova a léeCebna opatreni



Lécba KRS-1

* Preventivni opatreni u:
— akutni dekompenzace u CSS a u akutniho koronarniho syndromu
— vyvolavajici udalost: ak. koronarni ischémie, dekompenzace TK,
nizka kompliance k l1éCbeé Ci k dietni restrikci prijmu soli
— peclivé a v€asné zavedeni pece u CSS redukuje vznik KRS

- Lecebna strategie
— Specificka — uréena podle vyvolavajich faktoru
— VSeobecna opatreni:

O2 th, odstranéni bolesti & pfiznakud plicnich (dusnost)
spravna léCba arytmii

peclivé a v€asné odliSeni levo-/pravostranného SS
|éCba nizkého srdecCniho vydeje a prevodneéni
vyvarovani se pouzivani nefrotoxickych leku

pecliva a frekventni monitorace renalni funkce
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Lécba KRS-2

* Preventivni opatreni

spolecna patofyziologie (neurohumoralni a zanétlive faktory, ROS)
mohou vest ke vzniku organové dysfunkce

blokada RAAS vede ke snizeni progrese jak CSS, tak CKD

» Lécebna strategie

|éCba CSS podle European Soc.Cardiol.(ESC) guidelines
— zakladem léCby je blokovani RAAS
— diuretika, betablokatory

odstranéni vyvolavajicich ,pre-renalnich AKI faktort® (hypovolémie,
hypotenze)

prubézna uprava léCby dle akutni situace a nepouzivani
potencialné nefrotoxickych latek

pecliva monitorace renalni funkce a hladin elektrolytu
metody mimotelni ultrafiltrace
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A wearable hemofilter for continuous ambulatory
ultrafiltration

W Gura', C Ronco?, F Nalesso?, A Brendolan®, M Beizai®, C Ezon®, A Davenport”® and E Rambod®

Kidney International (2008) 73, 497-502

Schematics of wearable hemofilter device
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Lécba KRS-3

* Preventivni opatreni
— akutni pretizeni Na* a tekutinami (volume overload)

— 7? Casné zavedeni metod RRT snizuje vyskyt srdecni
dekompenzace

- Lécebna strategie
— lé€ba ASS podle ESC guidelines:
— diurertika
— aplikace ACE-i/ARB
— specificka opatreni podle vyvolavajici etiologie
— vyloucCeni renovaskularni choroby (stenosa RA)

— pri resistenci za diuretika: zvazeni Casného zavedeni podpory
renalni funkce (pristrojova ultrafiltrace)
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Lécba KRS-4

* Preventivni opatreni
— faktory s moznou roli pfi rozvoji organové dysfunkce:
 fibr6za srdecni i renalni tkané
* hypertrofie LKS, cévni tuhost (stiffness)
 chronické pretizeni Na+ a tekutinami
* neurohumoralni a chron.zanétlivé faktory, oxidativni stress
— redukce progrese CHRI a MAU — redukce KV prihod
— role uremickych toxinu, anémie, zmén elektrolytu

- Lecebna strategie
— uplatnéni KDOQI guidelines pro léCbu CKD
— vylouceni predisponujicich pri€in (tamponada srdecni)
— léc¢ba CSS podle ESC guidelines
— zvazeni casneho zavedeni RRT

63



Uéinky vazaéu fosfatii vs.blokatorti FGF23 vs.
vitaminu D na vyvoj KV komplikaci u CKD

Medscape

Protein-rich Processed foods / B Protein-rich Processed foods /
food additives nutritients food additives
(o
1] ph. e Pi ate e 1 pl ate intake hate i
5]

Gunnar H: Calcium and
Phosphate Impact
Cardiovascular Risk.
European Heart Journal.




Lécba KRS-5

* Preventivni opatreni

— existujici systémové faktory mohou akutné negativné ovlivnit
funkci obou organu

— ? redukce/eliminace kliCovych faktoru (imunitnich, zanétlivych,

ROS, trombdza) hraje preventivni roli u zhorSeni jak renalni, tak
srdeCni funkce

- Lécebna strategie
— Specificka — podle etiologie
— VSeobecna — podle guidelines
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Vyvoj kardiovaskularniho a renalniho poskozeni
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Zaver: dalsi vyvoj kardionefrologie

CKD - soucast spektra kardiovaskularni chorob (KVCH) a metabolického
syndromu, pfedevSim v populaci senioru a v rozvojovych zemich

Nutna opatreni recentné i do budoucna:

- Casna a vcasna diagnostika

- ¢asné uplatnéni nespecifickych intervenci (napr. normalizace TK,
optimalni kontrola glykemie a lipidu, ukonCeni koufeni)

- zavedeni specifickych intervenci u vybranych uremia-related*
rizikovych faktoru jiz ve fazi CKD3-4

- presnéjsi definice vétsiny cilovych hodnot a intervenci u CKD pacientu
- testovani dostupnych léCebnych opareni v prospektivnich RCT

- hledani novych zpusobu léCby

-zpomaleni progrese CKD zpomaluje progresi KVCH

- cil: snizeni vysoké KV mortality a morbidity u CKD pac
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