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Cim se lisi prava komora od levé ?

Prava komora

Leva komora

Geometrie komplexni elipsoid
Koronarni perfuze systolicko-diastolicka diastolicka
Typ prace objemova pumpa tlakové-objemova pumpa
Schopnost hypertrofie mala vysoka
Toleruje pretizeni jen objemové tlakové i objemové
vyrazné vyssi citlivost PK na tlakové pretizeni plocha Frank-Starlingova kfivka v PK
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Dilatace PK jen minimalné zvysi praci



Srdce pracuje jako jeden funkcni celek
a pravou stranu srdce nelze ignorovat
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funkce komor se navzajem ovliviuji
systolicka a diastolicka interdepedence

zvyseny tlak v pravé sini a snizeny vydej

— dusledek dysfunkce P i L srdce



Tlak v pravé sini — velmi silny prediktor prognozy
u pacientt s pokrocilym ChSS

ESCAPE trial (Evalulation Study of CHF and PA catheterization Effectiveness)

151 pacientt s pokrocilym ChSS

RAP (final) per S mmHg

RAP (baseline) capped at13 per 5 mmHg
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PA mean (baseline) per S mmHg
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Tlak v pravé sini je integruje projevy selhani obou komor

Cooper LB, J Card Fail 2016; 22:182-89



Které parametry charakterizuji dysfunkci pravé komory ?

RAP RAP (or CVP) >15 mmHg (RHF after LVAD)&3.291
Right-to-left RAP:PCWP >0.63 (RHF after LVAD)’®

discordance of >0.86 (RHF in acute MI)202

filling pressures

PA pulsatility (PASP—PADP)/RAP <1.0 (RHF in acute MI)?%3

index <1.85 (RHF after LVAD)™ ‘
RV stroke work (MPAP-CVP)xSVI <0.25-0.30 mmHg-L/m? (RHF

index after LVAD)?29>.206

PVR (MPAP-PCWP)/CO >3.6 WU (RHF after LVAD)*"’

PA compliance SV/(PASP-PADP) | <2.5 mL/mmHg (RHF in chronic
HF, RV-PA coupling in PAH)*>'"™

Konstam MA, Circulation 2018, 137(20):e578-e622



Hodnoceni funkce PK analyzou tlaku a objemu

Tlak PK: pravostranna katetrizace, Objem PK: rovnovazna SPECT ventrikulografie

D-SPECT camera (Spectrum Dynamics, Israel) , automAticka 3D rekonstrukce (QBS Cedars-Sinai, USA),

hodnoceni objem0 komor ) o . ] o
Vyhody: Ize provést i u pacient s ICD, LVAD HM3, dobra reproducibilita

mala radiacni zatéz, rychlé vySetfeni
Right Ventricular - Pulmonary Circulation Coupling
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Right ventricular pressure (mmHg)
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Right ventricular volume (mL)
Ees/Ea: coupling kontraktility PK k afterloadu



Zvyseny afterload je podkladem zhorsené funkce
pravé komory u HFrEF

vySetreni: 260 HFrEF, 39 u kontrol, 20 u PAH (non-2 PH), vztah k preziti

Il Controls
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U HFrEF je RV/PA coupling vice postizen nez u PAH |

kdyz pretizeni PK je mensSi

U HFrEF chybi adaptacni zvySeni kontraktility PK (Ees)

PA mean
prassure

*1

RV EDV index

Coupling pomér RV Ees/Ea: nejsilnéjSi prediktor
udalosti u HFrEF, silnéjSi nez RV EDV a RV EF

RV Eew/Ea log rise (por 1 SD), p=0.0002, o' 14
RV Ees/Ea supine (per 1 S0), p<d 0001, ohl’: 21
RV Ees leg rise (per 1 50), p=0.03, chi’: 4.9

RV Ees suping (per 1 D), pe0.03, chi': 5.1

RV Ea leg rise (per 1 S0), p=0.003, chi*: 8.6
RV Ea supine (per 1 D), p=0.003, chi’: 8.9

RV EF leg rise (per 1 $0), p=0.0008, chi’: 11.2
RV EF supiow (per 1 SD), p#0.003, chi”- 9.1

RV EDV leg rise (per 1 SD). p=0.01, ehi’: 6.6
RV EDV supine (per 1 S0), p=0.002, chi': 9.2
PH supine (YIN), pr0.000, chi’- 6.7

RVD supine (Y/N), p+0.007, chi’: 6.8

Risk of death, urgent Tx or LVAD

gt

Survival free of death, urgent Tx or LVAD
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0.324 mmHg/ml

o~ 50-1
Ees/Ea < median
254
p <0.0001
c L) L) Ll
0 100 200 300
days

Melenovsky et al. ESC 2019 a 2022



Faktory spojené se snizenim RV RV-PA couplingu u HFrEF

Predictors of RV Ees/Ea ratio in HFrEF (n=260), GLM modeling. 3 _—
estimat | SE chi2 [p *
RV EF (SPECT) 8.021 0.001 205 | <0.0001 E *
RV EDV (SPECT) -0.003 | 0.0002 113 | <0.0001 2
PAWP -0.021 | 0.003 46.5 | <0.0001 £
Heart rate -0.010 | 0.0001 27.9 | <0.0001 g
PA compliance 0114 |[002 30.2 | <0.0001 o
RA pressure -0.026 | 0.004 31.6 | <0.0001 =
PA mean 0,015 | 0.002 38.0 | <0.0001
BNP level -0.0002 | 0.0001 37.6 | <0.0001 i
SBP systemic 0.007 | 0.001 24.7 | <0.0001 0 10 20 30 40 50
PA Sygtonc -0.007 | 0.001 21.9 | <0.0001 e
Tri Reg, continual e | e des | =oigeoi v . -~ .
Non-CAD etiology T T = o ZvysSeni Ea odrazi kongesci
Mi Reg, cont. -0.102 | 0.025 156 | <0.0001
PVR -0.053 | 0.014 14.4 | 0.0001
PAPI 0.028 | 0.006 157 | <0.0001 . .
RV dyssynchrony (RV SD.ms) | o0 | 0007 ——t 5000 TriR and RV-PA coupling in HFrEF
No ACEi/ARB/SV -0.076 | 0.028 7.31 | 0.007 1.5- pe0.00% _
No BB -0.078 | 0.036 4.84 [ 0.028 g ;::g;
Angiotensin Il level -0.0001 | 0.0004 6.9 | 0.009 n mm TriR3
LV EF (SPECT) 0.0006 | 0.002 25 | 003 1.0- . TriR4
Aldosterone level -0.0001 | 0.0001 418 | 004 — o
0.5 '
Faktory spojené se snizenym RV-PA coupling H ﬂ I] H
dilatace PK 0.0 ! : I_[
plicni hypertenze (afterload) Ees Ea Ees/Ea

PAWP (kongesce) _ L _
trikuspidalni regurgitace TriR zhorsuje RVPA coupling

zvysSena tepova frekvence



Snizeni PA afterloadu okamzite zlepsi RV PA coupling
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Akutni snizeni afterloadu (sildenafil) vede vzestupu EF PK, zlepSeni RV-PA poméru,
nikoli ale ke zméné kontraktility PK (Ees)
Funkce pravé komory (EF, FAC%) je silné ovlivhéna jejim zatizenim: afterload mismatch

Monzo, Melenovsky V. J Card Fail. 2021 Feb;27(2):224-232.



Efekt behem casu
— longitudinalni studie funkce PK u HFrEF

147 HFrEF pacientu (vék 53+9, BMI: 27+4, 85% muzi, LV EF: 20+£5%), vySetreni dvakrat: echo + RHC

Baseline: 83% PH (mPA>25mmHg), 56% = moderate/severe RV dysfunction.
Po 412 dnech f-u: 41% mélo zhorseni funkce PK (A TAPSE<O0).

Poklesu RV funkce korelaoval s:
T RV afterloadu (log Ea, PA systolic pressure/stroke volume),
| PA compliance
1 keatininu, BNP, LVEDd, LA area

A RV TAPSE, A RV TAPSE,

mm

X p<0.0001 A PAC, N :‘.
= e mi/mmHg-
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Narust zatéze PK béhem ¢asu vedl k poklesu systol. funkce PK Reichenbach A et al.
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Dilouhodobé zmény funkce PK:
Longitudinal study on PA-RV coupling in HFpEF

271 HFpEF pacientl vySetienych 2x béhem 4 let
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Zhorseni funkce PK béhem sledovani, ale bez
zmeény odhadovaného tlaku v PK
Exam 1
604 ..  r=-0.37, p<0.0001 Prediktory de-novo dysfunkce PK:

P fntercapl<0' 0001

- atrial fibrillation, prev. or inc. (OR 2.8, p < 0.001)
- ICHS (OR: 2.0, p=0.03)

- diabetes (OR: 1.9, p=0.04)

- systolicky tlak v PK (OR per 1SD: 1.5, p=0.006)

Mechanismy dysfunkce PK se li§i mezi HFpEF a HFrEF

0 20 40 60 80 100
RV systolic pressure (mmHg)
Obokata M...Melenovsky et al. et al. Eur Heart J 2019



Je dysfunkce PK u HFrEF disledkem strukturalnich zmén ?

Histomorfometricka studie

20 kontrol (darce organu), 62 pacientti s HFrEF

<_ I_’ v v r
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Melenovsky et al. AHA Scientifc Sessions 2021



Vysledky: profily genové exprese v myokardu PK

HIF1A VEGFA P53 RV u pacientt s HFrEF:
103 pos & I B Neni rozdil v Q1 vs Q4
oy FOEL a0 o T e RV pacientu s HFrEF vs kontroly
. é . R
g Upregulace ANP (stress) - NPPA
o B Y T Y aF © Downregulace myozinu 6 — MYH6 - adult

Aktivace glykolyzy (PDK)

MYH6 BDH1
100 100 4 ——— 10+
10 10 sde
=y ’ et
1 1 = ?
01 . .:w‘ 0.1: - -~
ot 0.1 "F‘-';" 1 . *
0001 00 ot Upregulace beta-OH butyrat

Con  HF Con  HF dehydrogenézy (BDH1)

BDH1 ’ vr s .
100 100 _ v selhavajicim srdci
10 10 - . .::.:. o )
‘ , 1® % enzym utilizace ketolatek
o1 0.1+ . -
0.01 0.1 E .
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0.001 0.01

Melenovsky, Mracek et al, in preparation



Zavery

Selhani pravé komory pfi souc¢asné dysfunkci LK akceleruje prubéh onemocnéni
Znamky dysfunkce PK z P-katetrizace: RA > 15, RA/PAWP > 0.63 PAPi < 1.85

Presna kvantifikace vyzaduje vyzaduje posouzeni tlaku a objemu
SPECT ventrikulografie je rychla a dostupna metoda (i u LVAD a ICD)

Klinické faktory podminujici pokles RV-PA coupling poméru

plicni hypertenze, zvySeny PAWP, trikuspidalni regurgitace

Pokles RV-PA poméru a snizeni EF (FAC) PK je dynamicky jev
(afterload mismatch: akutni unloading zlepSuje RV EF Ci TAPSE)

Zmeny denzity kapilarni site, hypoxicka odpovéd' Ci remodelace myokardu
nevysveétli pokles RV FAC u HFrEF — hlavni roli hraje zvySeny afterload PK



Dékuji za pozornost

vojtech.melenovsky@ikem.cz



mmel ATPIL

Utilizace ketolatek (beta-OH butyrat) v myokardu u HF

B-OH butyrat vznika v jatrech
pfi hladovéni (keto-dieta)

Exogenni oralni forma:
B-OH butyrat diester

Studie: Pacienti s HF a kontroly
Odbér krve z koronarniho sinu
(CS) a arterie

pfed a po podani 3-OHB p.o.
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Extrakce B-OH-B stoupa se stupném srde€niho selhani, bezprahovy uptake

potencialni ,metabolicka“ terapie srdec¢niho selhani

Monzo L, ... Melenovsky V. Metabolism 2021;115:154452.



Dekongesce zlepsuje RV-PA coupling u HF

176 HF pacientl s ADHF (34% HFpEF, 37% HFmrEF, 29% HFrEF)
Echo vySetfeni 12h po pfijeti a pfi dimisi

All AHF types (n = 176)

Unit Admis. Discharge Median difference P
Weight kg 74 [62-86] 72 [61-84] —1.8 [-5.0-0] 0.0001
Heart rate b.p.m. 86 [73-102] 74 [65-84] —10.5[-27.5-0] 0.0001
Systolic BP mmHg 133 [119-150] 124 [108-139] —8.5[-28-5] 0.0001
RV basal diameter mm 41 [36-45] 40 [34-44] —1[-4-2] 0.007
TAPSE mm 15 [12-19] 15 [12-19] 0[-2-3] 0.1
TR gradient (n = 136) mmHg 40 [32-52] 35 [28-44] —5[-13-2] 0.0001
Systolic PAP (n = 116) mmHg 52.5 [43-65] 41 [35-52] —8[—18-1] <0.0001
TAPSE/PASP (=115) mm/mmHg 0.29 [0.20-0.40] 0.36 [0.25-0.48] +0.06 [-0.01-0.14] =<0.0001
IVC diam. mm 22 [19-26] 19 [15-23] —2 [—6-0] 0.0001
, ]
Akutni efekt dekongesce na RV: i
Pokles PASP, IVCd, RVD1 R F=000
Akutni zlepSeni RV-PA coupling 3.
(TAPSE/PASP pomeér)
[Ty
l'\! -
. o v . . o
50% pacientu béhem hospitalizace
méla akutni zlepSeni TAPSE S |
d T T T T
L. 0 100 200 300
Vzestup TAPSE znamenal nizsi _ TN ot Sdma s days)
. Number at risk
moralitu No improvement 88 52 43 37 35
Improvement 86 68 65 57 53

No TAPSE improvement TAPSE improvement >=1mm

Snizeni EF PK je dynamicky jev !

Hullin R, ESC Heart Failure 2022



Biventrikularni selhani se projevi
chronickou zilni hypertenzi a kongesci

Dusledky kongesce

symptomy (nékdy)
rehospitalizace

Right heart
dysfunction

Left heart
dysfunction

jaterni dysfunkce

e cardiorenalni syndrom
‘\
‘\
b .
Release of kaCheXIG
Studie SOLVD-treatment, n=2479 ""'"é::f:'f,nﬂnu.,

1.01 prostaglandins

0.97. Vasoconstriction, :
© 0.8 K sodium and water ,'
27 No elevated retention !
2 07- jugular venous pressure T l '
3 d renal vein :'
%) 0.6 pressure Decreased ’
© 054 wl pcrﬁfskm/ ‘
o : ischaaie Vasodilatation,
‘:: 04' natriuresis
- P<0.001 BTV
% 0.31
> 0.2+ Elevated jugular
w 0.1- venous pressure

0.0 Intrinsic

renal

I 1 1 I I 1
0 250 500 760 1000 1250 1500 disease

Days
Drazner M, NEJM 2001 345: 574-581

Other causes: =
NSAIDs, ACEI,
ARBs, contrast



Prava komora zavisi na funkci levé komory
(ale ne obracené) v dusledku systolické interdepence

Left component of left pressure Left component of right pressure
15mm Hg

mmmmm ha -experimentalni elektricka (nikoliv mechanicka)
izolace PK a LK u psa
LV pacing
o o
Smm Hg

-- stimulace LK vedla k udrzeni funkce PK

75mm Hg . Right component of right pressure

Right component of left pressure

RV pacing - stimulace PK neméla zadny efekt na funkci LK

O.M—-

———— [ ——————]

400 ms 400 ms

Damiano, AJP 1991

systolicka interdependence

IV septum vykonava 40% prace pravé komory
Sikmo orientovana vlakna pres PK a LK

vzestup tlaku v aorté primo zvysuje funkci PK
pokles afterloadu LK (pri LVAD) vede k snizeni prace PK

Belenkie |, Circ 1995: 92: 546-554 VS



