Srdce a ledviny
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Epidemiologie

* V CR asi 5 % lidi s vyznamné snizenou filtraéni
funkci ledvin.

* 5800 pacientu je zavislych na dialyze

e Zvysené riziko onemocnéni srdce a cév (IM,
srdecni selhani, iktus, ICHDK)
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Patofyziologické souvislosti

* Ledvinami protece 20-25% MOS (cca 1,2 | / min.)
* Autoregulace prutoku (sympatikus)

* Renin-angiotensin-aldosteron systém:
juxtaglomerularni aparat — renin — premeéna
angiotenzinogenu na angiotenzin | = ACE —
angiotenzin Il — aldosteron
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Renin-angiotenzin-aldosteronovy systém

* Angiotenzin Il °
— Vazokonstrikce .
— Proliferace hladkeé svaloviny
cévni steny

— Remodelace myokardu

— Aktivace desticek a tvorba
trombu .

— Stimulace uvolnovani
adrenalinu ze sympatickych
nervu

— Natriumretencni efekt i
vlivem na stimulaci sekrece
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Aldosteron

zpétna resorpce Na* iontu a
vody v ledvinnych tubulech

vylucovani K* a H* iontu

zvyseni TK a koncentrace Na*
v krvi | tvorbu aldosteronu.

ACTH a angiotenzin Il |
tvorbu aldosteronu
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Ledviny — srdce
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Chron. onemocnéni ledvin — {rizikovych
faktoru srdecnich onemocnéni

* Hypertenze

* Diabetes (40% diabetiku ma renalni onemocnéni.
Diabetik na dialyze je ohrozen infarktem myokardu
stokrat vic, nez jeho zdravy vrstevnik.)

* Hyperlipidemie
* Anemie
* Hypernatremie a hyperhydratace
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Kardiovaskularni komplikace pri
chronickém renalnim selhani

« Tlakové a/nebo objemové pretizeni: hypertenze, retence
tekutin, A-V fistula

e Anémie

« Akcelerace aterosklerozy, kalcifikace tepen
« Dysfunkce sympatiku

* Hypokalcemie, deficit thiaminu a karnitinu

» Hypertrofie levé komory

* Perikarditida
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Ledviny a arytmie (z poruch mineralu)

Hyperkalemie — bradykardie, prevodni
poruchy, zastava obehu

Cave: ACE-l1 / ARB / KCI / spironolakton

Hypokalemie — fibrilace sini, extrasystoly,
torsades de pointes, fibrilace komor

Cave: diuretika / antiarytmika / digoxin
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Srdce — ledviny
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Ledviny a srdecni selhani / sok

* R-A-A system v patofyziologii srdecniho selhani

 Hypotenze a vazokonstrikce v ledvinach — |, perfuze a
pokles az zastava glomerularni filtrace — oligurie az
anurie.

e V pocatecnich stadiich soku slouzi k udrzeni
intravaskularniho objemu. Po ischemii trvajici déle nez
90 minut se vsak funkcni porucha meéniv
morfologickou a dochazi k renalnimu selhani.

 Sokova ledvina makroskopicky bleda, zvétsena;

e Mikroskopicky nekrozy vystelky proximalnich tubuld,
intersticialni edém, prunik erytrocytu do tubulu, kde
tvori pigmentované hemoglobinové valce.
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Ledviny <> Srdce
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Ledviny a hypertenze

 Renovaskularni hypertenze

* Renalni hypertenze (parenchymatozni - GN, IN)

@ CESKA KARDIOLOGICKA SPOLECNOST




Mozné priciny renovaskularni hypertenze

Arterioskleroza
Fibromuskularni dysplazie

* Tromboza, embolie

* Aneurysma, tumor, cysta
 Ren migrans, ektopicka ledvina
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Patofyziologie a priciny
renoparenchymatozni hypertenze

Retence vody a Na se zvysenim plazmatickeho volumu
Pokles glomerularni filtrace
Sekundarné zvyseni periferni cevni rezistence

Polycysticke ledviny...........ccooiiiiii i, 15%
Chronicka glomerulonefritida ............................... 60%
Tubulointersticialni nefritida................................. 30-40%
Refluxova nefropatie s nasedajici pyelonefritidou.....20-50%
Jedno- oboustranna hydronefroza........................ 20-50%
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Maligni nefroskler6za

* Fibrinoidni nekroza malych arterii a arteriol

 Nepomeér mezi vysokymi hodnotami arterialniho tlaku
a moznosti autoregulaénich mechanismu ledvin

 Mechanismus ,,tlakové natriurézy*

* Vysoka plazmaticka hladina reninu a aldosteronu,
hypokalémie a metabolicka alkaloza

« Oligurie, renalni selhani
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Hypertenze po transplantaci ledviny

* Geneticka dispozice

* Preneseni transplantovanou ledvinou z darce
« Chronicka dysfunkce stepu

* Vliv nativnich ledvin

* VIivimunosupresiv

« Stenoéza arterie stepu
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Akutni koronarni syndrom /
chronicka renalni insuficience /
PCl
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RENO study

(Recio-Mayoral, A et al. JACC 2007: 1283-1288)
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N =111, randomized: NaB + NAC before/after vs. NaCl after PCI.

Rychla iv. hydratace Na-bicarbonat + NAC pred SKG je ucinna v prevenci CIN u pac.
postupujicich emergentni PCI pro AKS.
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ZvysSeni zanétlivych a prokoagulacnich biomarkeru u starSich

osob s renalni insuficienci.
(Shlipak MG, et al., Circulation 2007: 87-92.)

N =5888 (Cardiovascular Health Study)
* Renalni insuficience pfitomna u 617 (11%).

P CRP, fibrinogen, interleukin-6, factor VIII, factor Vllic, plasmin-
antiplasmin complex, D-dimer (P<0.001).

* Pozitivni asociace s kardiovaskul. onemocnénimi.
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Mayo Clinic PCI Registry (N = 7586)

(Rihal CS, et al., Circulaion 2002: 2259-2264)

Mortality With creatinine 1 by > creatinine no change or
0,5 mg/dl after PCI 1 by < 0,5 mg/dl
(254, ie. 3,3% patients) | (96,7% patients)
In-hospital 229/ 19
1-year 34% 5%
5-years 67% 16%
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Rizikové faktory pro akutni renalni selhani po
kontrastni latce

* Diabetes mellitus

* Preexistujici renalni dysfunkce
* Srdecni selhani ¢i sok
 Podany objem kontrastu
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NAC and CIN in p-PCI

(Marenzi G et al., NEJM 2006: 2773-82)

B NAC600
B NAC1200
B Placebo

CIN Mortality
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Initial dosing of anti thrombotic agents in patients with
chronic kidney disease, estimated CrCl <60 mi/min

IRECOomMmendations

Aspirin No dose adjustment.

Clopidogrel No dose adjustment.

Prasugrel No dose adjustment. No experience with end-stage renal disease/dialysis.
Ticagrelor No dose adjustment. No experience with end-stage renal disease/dialysis.
Enoxaparin No adjustment of bolus dose. Following thrombolysis, in patients with creatinine

clearance < 30 mL/min, the s.c. doses are given once every 24 h.

Unfractionated heparin

No adjustment of bolus dose.

Fondaparinux

No dose adjustment. No experience in patients with end-stage renal disease or
dialysis patients.

Bivalirudin

* In patients with moderate renal insufficiency (GFR 30—-59 mL/min) a lower initial
infusion rate of 1.4 mg/kg/h should be given.The bolus dose should not be changed.

* In patients with severe renal insufficiency (GFR < 30 mL/min) and in dialysis-
dependent patients bivalirudin is contraindicated.

Abciximab

No specific recommendation. Careful consideration of bleeding risk.

Eptifibatide

* In patients with moderate renal insufficiency (GFR = 30 to < 50 mL/min), an i.v.
bolus of 180 ug should be administered followed by a continuous infusion dose of
1.0 pg/kg/min for the duration of therapy.

* In patients with severe renal insufficiency (GFR < 30 mL/min) eptifibatide is
contraindicated.

Tirofiban

In patients with severe renal insufficiency (GFR < 30 mL/min) the infusion dose
should be reduced to 50%.

T Journal (2012) 33, 2669-2619 Moo
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Renalni denervace v lécbé hypertenze ?

3 negativni randomizované studie:

* Fadl ElImula FE et al., Hypertension 2014; 63:
991-9.

 Bhatt DL et al. N Engl J Med 2014; 370:
1393-401.

* Rosa J. et al. Hypertension, online November
26, 2014.




Jak kardiovaskularni prihody modifikuji progresi renalniho

selhani a mortalitu s tim spojenou ?
Sud M et al. Circulation 2014; 130: 458-65.

e 2964 pac. s chron. renalnim selhanim, median
sledovani 2.8 roku

e K-V prihody (srdecni selhani, IM, iktus) vznikly u 15%
pac.
 Terminalni renalni selhani (ESRD) u 11%

* 15% zemrelo pred rozvojem ESRD (5% na K-V pricinu
a 10% na jiné onemocneéni).

e Kardiovaskularni prihoda u pacienta s
onemocnénim ledvin zvysuje 5x riziko progrese do
terminalniho renalniho selhani a 4x riziko umrti z
nerenalni priciny
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Kontrastem-indukovana nefropatie (CIN) po prim. PCl: data

ze studie HORIZONS-AMI.
Narula A et al. Eur Heart J 2014, 35: 1533-40.

* Incidence CIN po STEMI: 16.1%

* Rizikové faktory pro vznik CIN: objem kontrastu, pocet
leukocytu, RIA jako infarktova tepna, vék, anemie, clearance
kreatininu <60 mL/min, anamneza srdec¢niho selhani.

e Pacienti s CIN méli vice prihod: umrti, krvaceni, re-IM,
recidivu ischemie myokardu, iktus a to i vdlouhodobém
sledovani.

e 30-denni mortalita: CIN 8.0 vs. bez CIN 0.9%; P < 0.0001
e 3-letda mortalita 16.2 vs. 4.5%; P < 0.0001

* Interpretace: mortalita neni zpusobena primarné
kontrastem, ale tim, ze nejkriti¢téji nemocni (napfr.
kardiogenni Sok) maji nejcastéji CIN (asociace, nikoli
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Zaver

Existuji uzké obousmerné vztahy mezi
kardiovaskularni soustavou a ledvinami:

* Patofyziologie
* Diagnostika

* Terapie

* Prevence
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