Sympozium ,,O ¢em se v souvislosti se srdeénim selhanim ¢asto nehovori?“

SRDECNI SELHANI
A
CHRONICKA RENALNI INSUFICIENCE

Vojtéch Melenovsky
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Chronické onemocneéni ledvin (CKD)
a chronickeé srdecni selhani (ChSS)

2-3% populace ma ChSS, 4-5% populace ma CKD (eGFR < 60)
spolecné rizikové faktory (hypertenze, DM)

ADHERE registry: 118 465 hopitalizaci pro srdeéni selhani
60 % pacientu s ADHF ma CKD
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Fig. 1. Prevalence and severity of renal dysfunction in patients
admitted with ADHF.

Heywood JT, J Card Fail 2007; 13: 422-430



Renalni insuficience neni pouhy
marker pokrocilosti ChSS

SOLVD-prevention trial
(n=4228, LVEF<35%, bez ChSS, kreatinin < 177 umol/L, enalapril/placebo

All-Cause Mortality Pump-Failure Death Death or Hosp. for CHF
RR (95% CI) RR (95% CI) RR (95% CI)

CrCl (<60 vs. =60 ml/min) 1.41 (1.15-1.74) 1.68 (1.16-2.44)* 1.33 (1.12-1.59)*
Age, per 5 year increase 1.09 (1.04-1.14)*** 1.12 (1.02-1.22)** 1.08 (1.04-1.13)*™*
EF, per 10% decrease 1.45 (1.27-1.65)" 1.58 (1.25-2.02)*= 1.49 (1.34-1.68)"
Men vs. women 1.28 (0.97-1.70)+ 1.17 (0.71-1.90) 1.13 (0.90-1.40)
NYHA IT vs. 1 1.10 (0.93-1.31) 1.42 (1.04-1.94)* 1.20 (1.04-1.38)*
Presence of:

Prior stroke 1.78 (1.36-2.33)* 1.35 (0.79-2.31) 1.65 (1.30-2.08)*

Prior hypertension 1.18 (0.97-1.41)+ 1.15 (0.82-1.63) 1.08 (0.92-1.26)

Ischemic vs. nonischemic 0.90 (0.72-1.12) 0.77 (0.52-1.14) 0.77 (0.65-0.92)*

Dishetes 1.29 (1.04-1.61)" 1.45 (0.98-2.14)t 1.51 (1.27-1.80)
Use of:

Diuretic 1.30 (1.06-1.61)* 1.28 (0.87-1.89) 1.26 (1.06-1.51)*

Antiarrhythmic drug 1.09 (0.87-1.36) 1.13 (0.76-1.69) 1.10 (0.91-1.32)

Antiplatelet agent 0.88 (0.74-1.05) 0.97 (0.70-1.34) 0.84 (0.72-0.97)*

Digoxin 1.21 (0.97-1.52)+ 1.36 (0.92-2.01) 1.12 (0.93-1.35)
Randomization to enalapril 0.96 (0.81-1.13) 0.81 (0.56-1.10) 0.82 (0.74-0.98)"

Renalni insuficience predchazi rozvoji klinického méstnani

| mirna renalni insuficience u Casné faze ChSS nezavisle predikuje
rychlost progrese srdecniho selhani Dries DL, Stevenson LV: JACC 2000;35: 681-9



Viiv eGFR na prognézu u ChSS

Projekt CHARM (candesartan — placebo) u s ChSS
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Hillege HL, Circulation 2006; 113: 671-8



Renalni tubularni poskozeni a ChSS

Ledviny mizou byt poskozené pfi normalni eGFR
tubularni dysfunkce u CHSS
predikuje mortalitu nezavisle na GFR
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Renal failure with preserved eGFR ??

Damman K, Heart 2010: 96: 1297-1302
Damman K EHJ 2011; 32: 2705-2712



Dysfunkce ledvin u srde¢niho selhani — klinické stopy

Primarni onemocnéni ledvin Sekundarni ,,kardiorenalni

DM nefropatie, intersticialni nefritida, syndrom“

glomeruloskleroza... nizky srdec¢ni vydej, zilni kongesce v ledving,
hypotenze

asymetrie velikosti ledvin, nerovny okraj
redukce parenchymu

valce, erytrocyturie normalni morfologie ledvin

porucha perfuse - doppler renalnich tepen Norm. mocCovy sediment, jen lehka proteinurie
oroteinurie (> 0.2 g/24h) zvySena variabilita sérového kreatininu
irreversibilni ' reverzibilni po dobutaminu, Tx ¢i LVAD
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Zhorseni funkce ledvin (WRF) béhem lIééby dekompenzace
srdec¢niho selhani

Renal impairment, worsening renal function, WRF definice:

and outcome in patients with heart failure: an VzeStup Cre 0 26.5 umol/L
updated meta-analysis . v g
nebo 1,5 x proti prijeti

Kevin Damman'*, Mattia A.E. Valente!, Adriaan A. Voors', Christopher M. O’Connor?,
Dirk J. van Veldhuisen', and Hans L. Hillege*

WRF no WRF Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% ClI
Total (95% Cl) 11476 38414 100.0% 1.81 [1.55, 2.12] $
Total events 4183 12301
0102 051 2 5 10
no WRF WRF
WRF pfi ChSS hospitalizaci zvysuje riziko umrti
Hlavni riZiKOVé faktOl'y WRF Predictor NMumber Number Adjusted HR P-value
of studies of (95% CI)
patients
Baseline 9 5477 217 (1.79-2.63) <0.001
CKD*
Hypertension 5 11611 1.36 (1.08-1.71) 0.009
Diabetes 5 11081 123 (112-136) =0.001
Age (per 10 5 9993  1.38(1.14-168)  0.001
years)
Diuretic use” 5 13502 152 (1.07-2.15) 0.02
Damman M, EHJ 2013




Hemokoncentrace je spojena s s priznivejsi prognézou ADHF

Analyza dat z PROTECT study (rollophyline/placebo in ADHF, n=1969)
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Cast anémie u ADHF je na podkladé hemaodiluce

Vzestup hemoglobinu behem diuretické terapie za hospitalizace = lepSi prognoza

(i pfes zhorSeni funkce ledvin)
Van den Meer, JM, JACC 2013;61: 1973-81



Zhorseni renalnich funkci pri lécbé srdec¢niho selhani -

ne vzdy spatna znamka

599 pacientu hosp. pro ADHF, Brescia, WRF definované jako delta kreatininu 25 umol/l
hodnoceni kongesce pfi dimisi (otoky, nebo zvys napln kré. Zil, nebo hepatomegalie)
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Zhorseni renalnich funkci (WRF) samo o sobé nepredikovalo osud nemocnych,
negativni vliv na prognézu jediné v kombinaci s pretrvavajici kongesci

Metra M, Circ Heart Fail 2012: 5: 54-62



Venozni kongesce je hlavni hemodynamicka pricina
WRF u kardialni dekompenzace

Prevalence of Worsening Renal Function During Hospitalization
According to Categories of Admission CVP, CI, SBP, and PCWP n=149, ADHF, EF20%,40% WRF
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nejvétsi vliv na WRF ma vysoky CVP, nikoliv CO Ci BP.... pokles filtraCniho tlaku
“congestive kidney failure®.. kongestivni nefropatie Mullens W, JACC 2009



Mechanismy kongestivni nefropatie u chronického selhani
vysoky intraabdominalni tlak (IAP)

Elevated Intra-Abdominal Pressure
in Acute Decompensated Heart Failure
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Hypervolémie je pri¢inou i dusledkem
poruchy funkce ledvin pri ChSS

P 1.09
094
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1 JVP u ambulantnich ChSS pacientt: o 37 % Days
vyssSim rizikem amrti na srdecéni selhani
(po adjustaci na ostatni RF, v€etné CKD) Drazner M, NEJM 2001 345: 574-581

- . o Studie SOLVD-treatment, n=2479
Absence dusnosti # kardialni kompenzace !!

Chronicka hypervolémie zabiji
Kongesce pri ChSS je odpovédna za

symptomy
organovou dysfunkci (jatra, ledviny)
kachexii

renospitalizace



Farmakoterapie ChSS a renalni insuficience

Benefit z BB a ACEi/ARB je pfitomen i u chronické renalni insuficience

Mirné WRI navozené inhibici RAAS neni spojen s horsi prognézou

RAAS inhibition Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
2.1.1 no WRF intervention vs control
EPHESUS (Rossignol 2011) 255 2425 274 2453 12.4% 094 (0.80,1.11) —er-
RALES (Vardeny 2012) 256 683 371 781 143% 0.79[0.70, 0.89) —
SAVE (Jose 2006) 137 781 171 812 105% 0.83(0.68,1.02) ==
SOLVD (Testani 2011) 599 2854 642 2917 154% 0.95 [0.86, 1.05) o
Val-HeFT (Lesogor 2013) 404 2162 436 2341 143% 1.00[0.89,1.13) T
Subtotal (95% CI) 8905 9304 66.8% 0.91[0.83, 0.99] 3
Total events 1651 1894

Heterogeneity, Tau*=0.01; Chi*=9.59, df= 4 (P = 0.05), F= 58%
Test for overall effect: Z= 2.07 (P =0.04)

2.1.2 WRF intervention vs control

EPHESUS (Rossignal 2011) 66 493 67 421 66% 0.84 [0.61,1.15) — e
RALES (Vardeny 2012) 56 139 42 60 81% 0.58 [0.44,0.75) SRy

SAVE (Jose 2006) 26 116 33 104 41% 0.71[0.45,1.10) S——
SOLVD (Testani 2011) 84 324 102 282  89% 0.72[0.56, 0.91] e
Val-HeFT (Lesogor 2013) 7 302 33 123 55% 0.88[0.61,1.25] =
Subtotal (95% CI) 1374 990 33.2% 0.72[0.62, 0.84] <
Total events 303 277

Heterogeneity. Tau*=0.01, Chi*=5.19,df=4 (P=0.27), F= 23%
Test for overall effect: Z=4.10 (P < 0.0001)

Total (95% CI) 10279 10294 100.0% 0.84 [0.76, 0.93] &
Total events 1954 2171
Heterogeneity, Tau®= 0.01, Chi*= 25.39, df= 9 (P = 0.003), F=65%
Test for overall effect: Z= 3.40 (P = 0.0007)

Test for subgroup differences: Chi*=6.09, di=1 (P=0.01). F=83.6%

0.2 05 1 2 5
Favours RAAS inhibition Favours control

Clark H, EJHF 2014: 16: 41-48



Vliv vysazeni ACE na prognézu ChSS

jen relativné malokdy je nutné definitivné ukoncit terapii ACEI;

Po vysazeni ACEI Ize oCekavat podstatné zhorSeni prognozy

410 pacientd s pokrocilym CHSS (75% NYHA III,IV, IKEM)
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P<0.00001

Po vysazeni ACE/ARB vzdy zvazit reintrodukci, alespori malé davky



Jak zachazet s ACEi u ChSS pacientu s ren. insuficienci ?

Kdy nezahajovat ACEI/ARB terapii ?

pfi kreatininu > 260 umol/L nebo GFR 15-20 (ml/min/1,73m?)
individualni zhodnoceni (krevni tlak, hyperkalémie, dynamika zmén ? dalSi medikace ?)

Jak reagovat na zmény ren. funkci ?

narlst kreatininu do 50%, na kreatinin < 266 umol/L, eGRF 25 (ml/min/1,73m?), nebo K+< 5.5
no action

narust kreatininu o 50-100%, na kreatinin 266-310 umol/L, nebo eGRF 10-25 (ml/min/1,73m?)
vysad nefrotoxické Iéky (biseptol, NSAIDs...) a K+ supplementy
pfi absenci kongesce sniz diuretika,

zkontroluj za 1-2 tydny

narust kreatininu o 100%, na kreatinin >310 umol/L, eGRF < 10 (ml/min/1,73m?), nebo K+ > 5.5
vysad’ ACEi + dovySetfeni pfiCiny (reverzibilni ?)

ESC HF guidelines supplement 2016



Sacubitril/valsartan a ledviny

Studie PARADIGM-HF

n=8442, HFrEF NYHA II-1V (higher risk), LCZ696 (Entresto — Sakubitril/Valsartan) x Enalapril
sakubitril=inhibitor neprilysinu (degradace ANP, BNP)

Table 2. Primary and Secondary Outcomes.*

Outcome
Primary composite outcome — no. (%)

Death from cardiovascular causes or first
hospitalization for worsening heart failure

Death from cardiovascular causes
First hospitalization for worsening heart failure
Secondary outcomes — no. (%)
Death from any cause
Change in KCCQ clinical summary score at 8 mo7
New-onset atrial fibrillation:

Decline in renal function§

LCZ696
(N =4187)

914 (21.8)

558 (13.3)
537 (12.8)

711 (17.0)
~2.99+0.36
84 (3.1)
94 (2.2)

Enalapril
(N=4212)

1117 (26.5)

693 (16.5)
658 (15.6)

835 (19.8)
~4.63+0.36
83 (3.1)
108 (2.6)

Hazard Ratio
or Difference
(95% CI)

0.80 (0.73-0.87)

0.80 (0.71-0.89)
0.79 (0.71-0.89)
0.84 (0.76-0.93
1.64 (0.63-2.65
0.97 (0.72-1.31

)
)
)
0.86 (0.65-1.13)

(
(
(
(

P Value

<0.001

<0.001
<0.001

<0.001
0.001
0.83
0.28

§ A decline in renal function was defined as end-stage renal disease or a decrease of 50% or more in the estimated glomerular filtration rate
(eGFR) from the value at randomization or a decrease in the eGFR of more than 30 ml per minute per 1.73 m?, to less than 60 ml per min-

ute per 1.73 m*.

N Engl ] Med 2014;371:993-1004.



Sacubitril/valsartan a ledviny:

bezpecnost
LCZ696 Enalapril
Event (N=4187) (N=4212) P Value
no. (%)

Hypotension

Symptomatic 588 (14.0) 388 (9.2) <0.001

Symptomatic with systolic blood pressure <90 mm Hg 112 (2.7) 59 (1.4) <0.001
Elevated serum creatinine

2.5 mg/dl 139 (3.3) 188 (4.5) 0.007

>3.0 mg/dl 63 (L.5) 83 (2.0) 0.10
Elevated serum potassium

>5.5 mmol/liter 674 (16.1) 727 (17.3) 0.15

>6.0 mmol/liter 181 (4.3) 236 (5.6) 0.007

Sakubitril/Valsartan (LCZ696): vice hypotenzi nez enalapril

ale méné hyperkalémie
a mené WRF

N Engl ] Med 2014;371:993-1004.



Sacubitril/valsartan u ChSS:
efekt na renalni funkce ve studii PARADIGM
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Damman K, JACC HF in press



Zavery
CKD je nejcastéjsi komorbiditou pacientd s ChSS
CKD aktivné prispiva k progresi onemocnéni
Zhorseni funkce ledvin pri terapii ChSS mUze byt znamkou Uspésné dekongesce

Kongesce je nasledkem i pricCinou dysfunkce ledvin pri srdeCnim selhani
zhorsuje ChSS, zhorsuje funkci ledvin (kongestivni nefropatie)

Inhibice RAAS v pritomnosti renalni insuficience vyZaduje opatrnost,
ale snizuje mortalitu pacientl s CHSS i v pfitomnosti CKD

Po vysazeni ACE/ARB bychom méli zauvazovat o znovunasazeni



Interakce funkce srdce a ledvin

Porucha funkce ledvin (retence tekutin)
hlavni pfiznak chronického srdecniho selhani (ChSS)

Ledviny byly ve stfedu zajmu v €asné fazi vyvoje terapii hypertenze a ChSS
1950-1970

Ustav pro choroby obéhu krevniho, Kré
Jan Brod, reditel 1961- 1968
kardiolog ? nefrolog ?

Brod J, Sirota JH: The renal clearance of endogenous creati-
nine in man. J Clin Invest 1948;27:645.

Brod J, Fejfar Z: The origin of oedema in heart failure. Q ] Med
1950;19:187.

Brod J, Fencl V, Hejl ], Jirka J: Haemodynamics in essential
hypertension. Nature 1959;184:1643.

Jan Brod (1912-1985)



vome@ikem.cz




Patofyziologické typy kardiorenalnich syndromii

renezance zajmu o kardiorenalni interakce v dusledku epidemie srdecniho selhani

Type 1:
acute cardio-
renal syndrome

Acute HF
leading to AKI

Altered cardiac
and/or renal
haemodynamics

Type 2:
chrenic cardio-
renal syndrome

Chronic HF leading
to progressive and

permanent CKD

Type 3:
acute reno-

cardiac syndrome

AKl causing
acute HF

Accelerated renal

cell apoptosis
and replacement

Salt and water

imbalance, uraemia-
induced effects and

Type 4:
chronic reno-

cardiac syndrome

CKD leading to
chronic HF and
CKD progression

Type 5:
secondary cardio-
renal syndrome

Systemic insult
(e.g. in severe
sepsis and/or
septic shock)

CKD-induced
myopathy might

Microcirculatory
dysfunction, altered
innate and adaptive

might be of fibrosis might neuro-hormonal :jn? ocfrizzrl:.tég:fr immElne reslponses ad"d
particular be of particular dysregulation might thig settin Cytokine re'ease, an
importance importance be key in this setting 9 other effects result in

l simultaneous organ injury

A8

Ronco C, JACC 2008; 52: 1527-39
Schefold JC, Nat Review Cardiology 2016

l




Jak dosahnout euvolémie ChSS ?

Loop diuretic

:

Switch loop diuretic

:

Intravenous administration

Castou pfic¢inou l
“diuretické rezistence® je ‘Combination diuretic therapy

taj.ne dOijenI tekl’ftm i Add thiazide and/or mineralocorticoid
(diskrepance mezi P/V a vahou) receptor antagonist at natriuretic doses

If not tolerated/contraindicated consider:
= Add metolazone

= Add acetazolamide

« Add mannitol

'

Tolvaptan
Nesiritide
Ularitide
Levosimendan
Glucocorticoids Y ¥ Y

Rolofylline
Serelaxin Hypertonic saline Dopamine Ultrafiltration

Maaten JM, Nat. Rev. Cardiol, 2015



ePAD (mm Hg)

Casna detekce kongesce — éasna intervence

vzestup tlaku v plicnici je Casnym indikatorem
zhorSené kompenzace CHSS

Vzestup tlaku v PA predchazi 2-3 tydny dekompenzaci
prilezitost k intervenci

Zile MR, Circ 2008, 118: 1433-41
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Casna detekce hypervolémie
systém CardioMEMS (St Jude Medical)

implantace do periferie
a. pulmonalis

z konzole v ,,polstari“
dalkovy prenos dat

protokol odpovédi na hemodynamicka data
titrace diuretik

studie CHAMPION, NYHA Ill pacienti, n=390

. - | | ‘ pokles rizika rehospitalizace (u HFpEF az 0 50% !)
09/08/09 10/18/09 11/27/09 01/06/10 Ylme(:zgill;gvy/year) 03/27/10 05/06/10 06/15/10 Zlepéenl’ QOL
= j:: | N (I ) ( A AR oo A \ "‘“ F“ \ v ] 7 s 7
0 i | w I ’ h| AN efekt pretrva i v dlouhodobém sledovani
1V (L u‘wzu ‘\M m’y‘ N
PV AR ;“‘ NV ‘_‘( M Abraham WT Lancet 2015
- systém schvalen FDA a MEDICARE

Kdo nema cardioMEMS muze alespon kontrolovat napin krc. zil
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