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U casti pacientu s HF, existuje cesta zpét
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Udelson JE, Stevenson LW: Circulation 2016; 133: 2671-86.
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Diky modernim terapiim, narusta pocet pacientu Zijicich se srde¢nim selhanim

Srdecni selhani jizZ neni postupné progresivni onemocnéni, muze nékdy regredovat

pro nekteré pacienty existuje cesta zpét



Remodelace a reverzni remodelace srdce
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Zména objemu, EF a molekularni funkce
myokardu Reverzni remodelace srdce



Reverzni remodelace u DKMP: zlepseni prognozy

242 DKMP konsekutivnich pacientl, zavedeni standartizované farmakoterapie

Reverzni remodelace levé komory (LVRR) u 37 % pacientd po 24 mésicich
T EF 0 10% nebo 250% a | LVEDd o 10% nebo = 33 mm/m?
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HF midrange EF (HFmrEF) = HF se zlepsenou EF

Diky reverzni remodelaci se zna¢na ¢ast pacientu s HFrEF (pfi DKMP)
ocita v kategorii HF mid-range EF (40-50%)

Washington University HF registry

1086 Total patients

HFmMreF
16% Heterogenni skupina
HFrEF HFmrEF HFpEF
EF <40% EF 40-50% EF >50% Spiée nez unikatni typ HF
(713) (172) (205) i i ,
I jde o pacienty-respondery
. na zavedené terapie
EF 40-50% 4 patients
> ithout
(1 68) suﬁ\ihélier?tud ata

Rastogi A, EJHF 2017

73 % /M‘ 17 %

HFmrEF improved || HFmrEF unchanged || HFmrEF deteriorated
(prior EF <40%) (prior EF 40-50%) (prior EF >50%)
(123) (16) (29)

Kategorie HF se zlepSenou EF (,HF better EF“) dava vétsi smysl nez HFmrEF
Stevenson LV, Circ 2014; 129: 2364-2367



Faktory ovlivnujici reverzni remodelaci ?

Délka trvani srdec¢niho selhani
u recentniho srde¢niho selhani (Do 6m) az 30 % ma remisi
po 5 letech od dg ChSS je revzerni remodalce nepravdépodobna
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Faktory ovlivnujici reverzni remodelaci ?

Rozsah fibrézy na MR srdce

Novel Predictors of Left Ventricular Reverse Remodeling in
Individuals With Recent-Onset Dilated Cardiomyopathy

Milos Kubanek, MD, PHD,* Marek Sramko, MD,} Jana Maluskova, MD,} Dana Kautznerova, MD,§
Jiri Weichet, MD, PHD,* Petr Lupinek, MD, PHD,* Jana Vrbska, MD,* Ivan Malek, MD, PHD,*
Josef Kautzner, MD, PHD*

Prague, Czech Republic

Objectives This study aimed to evaluate the performance of cardiac magnetic resonance (CMR), cardiac biomarkers, and
endomyocardial biopsy (EMB) results to predict left ventricular reverse remodeling (LVRR) in individuals with
t-onset dilated iomyopathy (DCM).
Background LVRR is a marker of a ble prognosis in indivi with t t DCM. We used the aforementioned

novel methods of prognostication to predict this event.

Methods A total of 44 consecutive patients with recent-onset DCM underwent at baseline CMR, measurement of biomark-
ers and EMB together with conventional hods, including cardiopul ary ise testing and echocardiogra-
phy. Measurement of B-type natriuretic peptide (BNP) and the cardiological examination were rep d at 3, 6,

and 12 months. CMR was repeated at 12 months. LVRR was defined as an absolute increase in left ventricular
ejection fraction from =10% to a final value of >35% accompanied by a decrease in left ventricular end-
diastolic dimension =10% at 12 months of follow-up.

Results LVRR was observed in 20 individuals (45%) at 12 months. At baseline, a lower extent of late gadolinium en-
hancement (odds ratio [OR]: 0.67 [95% confidence interval (Cl): 0.50 to 0.90]; p = 0.008) and a higher myocar-
dial edema ratio (OR: 1.45 [95% Cl: 1.04 to 2.02]; p = 0.027) measured by CMR were independent predictors
of LVRR. At 3 months, the latest BNP plasma level (OR: 0.14 [95% CI: 0.02 to 0.94] per log BNP; p = 0.047)
was the strongest predictor of LVRR.

Conclusions Both CMR and serial BNP testing provide a better prediction of LVRR in recent-onset DCM than EMB results,
other biomarkers, and the conventional methods of follow-up. (J Am Coll Cardiol 2013;61:54-63) © 2013 by
the American College of Cardiology Foundation
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Faktory ovlivnujici reverzni remodelaci ?
Genetické pozadi

LVEDD (mm}

LVEDD (mm)

LVEDD {mm}

TTN tru ncating variants

NS
w@"’

70
60_
50_
40 —
a0 -
20 —
10 -

LMNA varlants

LVESD (mm)

LVESD (mm)

LVESD (mm)

‘without variant
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120 DCM patients 78 DCM patients
with variants

Tobita T, Nature Sci Reports 2017

TTN truncation
Better prognosis
Reverse remodeling
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Heart transplantation
Life-threatening arrhythmia
Death
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Faktory ovlivnujici reverzni remodelaci u DKMP ?
Farmakoterapie, CRT

ALVEDVI (ml/m?) at 12 months
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" No Surgery | I
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MVR Dnl'_f_ | |
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ACEi, BB, MRA Hellawell, JL Cardiovasc Therap 2012
Resynchronizacni lecba (CRT) Castetna reverzni remodelace
Korekce MiIR

Vysazeni medikace, ztrata CRT vede k recidivé srde€. selhani a ustupu LVRR

Moon J, Can J Cardiol, 2009
Waagstein F, Circ, 1989



HF se zlepsenou HF — dlouhodoby osud

174 konsekutivnich HF pacientl se zlepSenou EF (245%) po zavedeni ACEI a BB terapie
median f-u: 9.2 let

Po 8 letech, u 26% doslo znovu k poklesu EF
Pokles EF spojen se zvySenou KV mortalitou (22% vs 4%)
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174 174 168 154 140 130 121 115 105 79 58

Nutnost dlouhodobého sledovani i po zlepseni EF LK'!
Echokardiografické kontroly (indikace ICD, CRT...)

De Groote P, Circ HF 2014: 7: 434-39



HF se zlepsenou HF — dlouhodoby osud

Penn Heart Failure Study (PHFS), n= 1821, 62% persistent HFpEF,
27% persistent HFrEF, 57% HF se zlepSenou EF (dfive HFrEF, nyni 245%))

] Ejection fraction

= Reduced
= Preserved
= Recovered

0.8 —

0.6 —

Probability of death, transplant, or VAD placement

0 1 2 3 4 5

Follow—-up time, years

HF pacienti se zlepSenou EF maji
perzistujici riziko KV udalosti a maji
neurohumoralni aktivaci

ZleSeni EF # normalizace rizika

Nutnost pokraCovat zavedeni terapii

Basuray A, Circ 2014: 129: 2380-87



Stabilita reverzni remodelace u DKMP:
z dlouhodobé perspektivy

408 pacientu s DKMP (Heart Muslce Disease Registry, Tireste)
po zavedeni terapie, po 2 letech u 63 (12%) kompletni reverzni remodelace (EF > 50,
LVEDD 33 mm/m2) (,super-responders®)
ale echo a klinicky f-u po 10 letech:
u 37% super-respondért doslo k opétovnému poklesu EF a dilataci LK
u 5% umrti nebo Tx
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LVEF (%)
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Merlo M JAHA 2015



Cumulative Incidence of Recovery

Faktory ovlivnujici reverzni remodelaci ?
Unloading pomoci LVAD

N=13 454, INTERMACS

Exlantace LVAD
pro recovery funkce
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Recovery funkce LK umozriujici explantaci
LVAD, je vzacné (3% po 3 letech), ale existuje

Ale 9% ma podobny klinicky profil a remodelaci
a nejsou explantovani (parcialni recovery ?)

- potencial ke zlepSeni

- agresivni farmakotearpie ChSS
- aktivni patrani po recovery
- standartizovana kritéria explantace

RESTAGE HF trial, ISHLT konference 2018

LVEDD (cm)

Mod-severe MR
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0% +
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- bez recovery na LVAD (n=13 291)
== parcialni recovery, bez explantace LVAD (n=761)
recovery, explantace LVAD (n=163)

TopkaraV, Circ HF 2016



Faktory ovlivnujici reverzni remodelaci ?
Prediktory recovery na LVAD

Parameter \ Estimate \ SE \ PValue \ OR (95% Cl)

Complete recovery
Age <50y 0.914 0.305 0.003 2.493 (1.371-4.534) Recovery nejéastéji u:
Nonischemic etiology 1.688 0.336 <0.001 5.407 (2.799-10.444)
Time since cardiac diagnosis <2 y 1.224 0.245 <0.001 3.400 (2.105-5.492) akutni myoka rditidy
Sub-optimal HF therapy (pre-LVAD) 0.806 0.243 0.001 2.239 (1.392-3.602) peripartélni KMP a
LVEDD <6.5 cm 0.519 0.224 0.021 1.681 (1.083-2.610) adriamycinové toxicity
PASP <50 mmHg 0.696 0.258 0.007 2.005 (1.210-3.323)
BUN <30 mg/dL 1.193 0.343 0.001 3.297 (1.684-6.457)
Axial-flow device 2.034 0.592 0.001 7.643 (2.395-24.396)

Farmakoterapie béhem LVAD

podporuje recovery

Dlouhodoby osud pacientl po
Explantaci LVAD pro recovery

nejasny

TopkaraV, Circ HF 2016
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Dlouhodoby osud pacienttl po recovery na LVAD ?
cas bez nutnosti Tx se pocita !

T.P. *1979 Dg DKMP a m.Hodgkin

o Moo . . S8 o012
y : 4 ‘ $

Pri 6000 ot/min (O flow)
LVEDd: 47 mm, EF 45 %
MiR 2/4, RVD 1/4, TR 1/4
BNP: 43 pg/ml, NYHA |

Explantace

LVEDd: 70 mm, EF<20% LVAD HM Il + T\)pv | HM |1
MiR 4/4, RVD 2/4, TR 4/4 Chemoterapie a kompletni

BNP: 1900 pg/ml, NYHA IV hematolog. remise

™)

LVEDd: 62 mm, EF 40 %
MiR 2/4, TR 1/4

BNP: 251 pg/ml,

NYHA I-1l

Netuka I, ASAIO J. 2013;59(3):320-1



Diskordance mezi reverzni remodelaci LK
a genovou expresi v myokardu na LVAD

Vzorky myokardu kontrol (NF, 8) a DKMP pacientl pfed (n=8) a po LVAD (explantace pfi Tx, n=8
Parové vzorky), analyza genovych expresnich profilQ

Remodeling Reverse Remodeling b

2788
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Incident
HF genes

7 [l Non-failing
%/ Il ocM pre-LvAD

NF vs. DCM NF vs Post-VAD DCM

4
I bcM post-LVAD
',/‘
Normalized Persistently dysregulated New reverse / = .‘.
HF genes HF genes remodeled genes I

PC1 & PC3

| pfes ,unloading” a zlepSeni systol. funkce LK a ustupu srdecl selhani,
zCasti pfetrvava genovy program srdecniho selhani LVAD (bariéra pro kompletni recovery ?)

Unloading: zlep$eni Ca sensitivity Topkara, Mann JCl insight 2017
ustup hypertrofie kardiomycytu
zvySena kapilarizace
ale: pretrvavajici zmény ECM (SPARC) a fibroza



U nékterych pacienti muze dojit ke kompletnimu
zotaveni myokardu (recovery)

@@

Normal
Heart

Heart
Failure

Partial HF phenotype

O Reversal of HF phenotype

Reverse
Remodeling

OOO

Myocardial
Remission

@®@

Myocardial
Recovery

Mann D, JACC 2012 60: 2465-72
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CasteCné zotaveni myokardu
REMISE (s rizikem relapsu)

abnormalni exprese genl
shizeny myokardialni strain
persistujici fibréza

RECOVERY - vzacné
Normalizace na urovni

kardiomyocytu (C),
Kompozice myokardu (M)
Velikosti a funkce komory (LV)



Zavery
Po zavedeni uc€inné farmakoterapie, CRT Ci LVAD dochazi

k reverzni remodelaci LK rtzného stupné

Faktory spojené s remodelaci:
kratké trvani HF, neischemicka etiologie (DKMP), genotyp (titin), absence fibrézy

Pacienti s anamnézou systolické dysfunkce a zlepsené EF predstavuji hlavni
cast kategorie HFmrEF (EF 40-50%)

Vzacnéji muze dojit ke kompletnimu Ustupu projevu ChSS, normalizaci funkce a
velikosti LK s normalizaci tkafiové kompozice myokardu - ,recovery”

Osud pacientu s recovery nejasny, nadale maiji vyssi KV udalosti (HF, SCD)
Meli bychom spiSe pouzivat pojem REMISE-RELAPS

Pacienti po epizodé selhani a se zlepsenim EF: nevysazovat medikaci
dlouhodoba (dozivotni? ) dispenzarizace, echokardiografické kontroly






Dlouhodoby osud super-respondéru CRT

80 haE e SN ' Super-responders
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g i P=0.005
@ 0.65-
0.60+
> 12 24 38 48 60
Patients with cardiovascular events 8 (13%) Follow-up (months)
Interval between implant and cardiac event (months) 46 + 28
Hospitalization for heart failure 2 (3%)
Appropriate interventions in patients with CRT-D (n=53) 6 (11%)
Interval between implant and first appropriate CRT-D 40 + 29
intervention (months)
All-cause mortality 4 (6%)

Zecchin M, Europace, 2014: 16: 363-71



