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— neurohumoralni aktivace
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Angiotensinogen

Angiotensin |

Angiotensin |l

ATl o - JEGEE

* \Vasoconstriction
* Increased sympathetic output
* Sodium and water retention

¢ \/asodilation
* Apoptosis

Banik R et al., Essentials of Pharmacology, 2014
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Mortalitni efekt ACEi /sartanu
u chronického srdecniho selhani

EFFECTS OF ENALAPRIL ON MORTALITY IN SEVERE CONGESTIVE HEART FAILURE
Results of the Cooperative North Scandinavian Enalapril Survival Study (CONSENSUS)
Tue CONSENSUS TriaL Stubpy Group*

Abstract To evaluate the influence of the angiotensin-
converting-enzyme inhibitor enalapril (2.5 to 40 mg
per day) on the prognosis of severe congestive heart
failure (New York Heart Association [NYHA] functional
class Ibi we randomly assigned igﬁ pallenfs in a
~double-blind study to receive either placebo (n = 126)
or enalapril (n = 127). Conventional treatment for heart
failure, including the use of other vasodilators, was con-
tinued in both groups. Follow-up averaged 188 days
(range, 1 day to 20 months). The crude mortality at
the end of six months (primary end point) was 26 per-
cent in the enalapril group and 44 percent in the placebo
group — a reduction of 40 percent (P = 0.002). Mortali

was reduced by 31 percent at one year (P = 0. . By
the end of the study, there had been 68 deaths in the
placebo group and 50 in the enalapril group — a reduc-
tion of 27 percent (P = 0.003). The entire reduction in
total mortality was found to be among patients with pro-

gressive heart failure {(a reduction of 50 percent), whereas

no difference was seen in the incidence of sudden cardiac
death.

A significant improvement in NYHA classification was
observed in the enalapril group, together with a reduction
in heart size and a reduced requirement for other medica-
tion for heart failure. The overall withdrawal rate was simi-
lar in both groups, but hypotension requiring withdrawal
occurred in seven patients in the enalapril group and in no
patients in the placebo group. After the initial dose of enal-
april was reduced to 2.5 mg daily in high-risk patients, this
side effect was less frequent.

We conclude that the addition of enalapril to convention-
al therapy in patients with severe congestive heart failure
can reduce mortality and improve symptoms. The benefi-
cial effect on mortality is due to a reduction in death from
the progression of heart failure. (N Engl J Med 1987;
316:1429-35.)
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Mortalitni efekt ACEI /sartam‘] u chronického HFERF

EFFECT OF ENALAPRIL ON SURVIVAL IN PATIENTS WITH REDUCED LEFT
VENTRICULAR EJECTION FRACTIONS AND CONGESTIVE HEART FAILURE

Tue SOLVD INVESTIGATORS*

Abstract Background. Patients with congestive heart
failure have a high mortality rate and are also hospitalized
frequently. We studied the effect of an angiotensin-con-
verting—enzyme inhibitor, enalapril, on mortality and hos-
pitalization in patients with chronic heart failure and ejec-
tion fractions =0.35.

~Metnhoads. ratents receiving conventional treatment
for heart failure were randomly assigned to receive either
placebo (n = 1284) or enalapril (n = 1285) at doses of 2.5
to 20 mg per day in a double-blind trial. Approximately 90
percent of the patients were in New York Heart Associ-
ation functional classes Il and lll. The follow-up averaged
41.4 months.

Resulls. There were 510 deaths in the placebo group
(39.7 percent), as compared with 452 in the enalapril
group (35.2 percent) (reduction in risk, 16 percent; 95 per-
rant confidenca intefVAT » 10 26 barcant. P = N .003AR)

Anhough reductions in mortality were observed in several

categories of cardiac deaths, the largest reduction oc-
curred among the deaths attributed to ressive heart
5| bo ﬁ ! the enalapn'l

failure (251 m the place group VS.
“group; 22 ;19

interval, 6 to 35 percent). The
of treatment on deaths classified as due to arrhythmia

wrthout pump fallure Fewer patrents died or were hospn

group and 613 in the enalapnl group; nsk reductlon 26
percent; 95 percent confidence interval, 18 to 34 percent;
P<0.0001).

Conclusions. The addition of enalapril to conventional
therapy significantly reduced mortality and hospitaliza-
tions for heart failure in patients with chronic congestive

heart failure and low ejection fractions. (N Engl J Med
1091 325-293.302 \
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trial

Background Angiotensin-converting-enzyme (ACE) inhibitors
improve outcome of patients with chronic heart failure (CHF).
A substantial proportion of patients, however, experience no
benefit from ACE inhibitors because of previous intolerance.
We aimed to find out whether candesartan, an angiotensin-
receptor blocker, could improve outcome in such patients not
taking an ACE inhibitor.

Methods Between March, 1999, and March, 2001, we

enrolled 2028 patients with_symptomatic_heart failure and
left-ventricular ejection fraction 40% or less who were not

receiving ACE inhibitors because of previous intolerance.
Patients were randomly assigned candesartan (target dose
32 mg once daily) or matching placebo. The primary outcome
of the study was the composite of cardiovascular death or
hospital admission for CHF. Analysis was by intention to
treat.

O @ Effects of candesartan in patients with chronic heart failure
and reduced left-ventricular systolic function intolerant to
angiotensin-converting-enzyme inhibitors: the CHARM-Alternative

Findings The most common manifestation of ACE-inhibitor
intolerance was cough (72%), followed by symptomatic
hypotension (13%) and renal dysfunction (12%). During a
median follow-up of 33-7 months, 334 (33%) of 1013
patients in the candesartan group and 406 (40%) of 1015 in
the placebo group had cardiovascular death or hospital

admission for CHF (unadjusted hazard ratio O-77 [95% CI

0-67-0-89], p=0-0004; covariate adjusted 0-70
[0-60-0-81], p<0-0001). Each component of the primary
outcome was reduced, as was the total number of hospital
admissions for CHF. Study-drug discontinuation rates were
similar in the candesartan (30%) and placebo (29%) groups.

Interpretation Candesartan was generally well tolerated and
reduced cardiovascular mortality and morbidity in patients
with symptomatic chronic heart failure and intolerance to ACE
inhibitors.

Lancet 2003; 362: 772-776. Published online Sept 1, 2003
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Mortalitni efekt BB a MRA u chronického HFREF

Betablokatory MRA

B

Beta blockers Placebo Odds Ratio Odds Ratio PLaceeo GROUP  SPIRONOLACTONE ReLaTIVE RISk
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI VARIABLE (N=841) Grour (N=822) (95% CI)* P VAawE
Anderson et al 5 25 6 25 08% 0.79[0.21,3.03) — RALES
Australia/New Zealand 20 207 26 208 31% 0.75(0.40,1.39) m——— no. of patients
BEST 41 1354 449 1354 118% 0.88[0.75,1.03) - Ca R
BHAT 284 1916 381 1921 11.6% 0.70[0.59,0.83) » b P i)
Bristow et al. 4 105 2 34 05% 0.63(0.11,362) Cardiac causcs 314 226 0.69 (0.58-0.82) <0.001
Bristow et al., 12 261 13 84 19% 0.26 (0.12, 0.60) —— Progression of heart failuret 189 127 0.64 (0.51-0.80) <=0.001
CAPRICORN 116 975 151 984 8.9% 0.74 (0.57,0.97) = Sudden death} 110 82 0.71 (0.54-0.95) 0.02
CELICARD 2 62 4 62 05% 0.48[0.09, 2.74) e Myocardial infarction 15 17
cIBIS 53 320 67 321 57% 0.75(0.50,1.12) - Other cardiovascular causes 13 12
ciBISH 156 1327 228 1320 10.0% 0.64[0.51,0.79) - Stroke 11 8
Colucci et al,, 2 232 5 134 05% 0.22(0.04,1.17) —t Noncardiovascular causes 41 29
COPERNICUS 152 1156 273 1133 101% 0.48[0.38,0.59) - ok Z 9
de Milliano et al. 4 43 1 11 03% 1.03(0.10,10.22) e Total 386 284 0.70 (0.60-0.82) <0.001 |
ELANDD 0 57 0 59 Not estimable ]
Englmeier et al 1 9 2 16 02% 0.88 (0.07, 11.24) —_— no. of patients/no. of events
Fisheretal. 1 25 5 25 03% 0.17[0.02,1.55) A ——(—
Hansteen V. etal 25 278 37 282  38% 0.65(0.38,1.12) g 2
Krum et al. 3 33 2 16  04% 0.70[0.10, 4.67) — EmthSiS'HF
MDC 23 194 21 189 30% 1.08[0.57,2.02) p—
MERIT-HF 145 1990 217 2001 10.0% 0.65[0.52,0.81) -
Metra et al, 0 20 0 20 Not estimable
Olsen et al. 1 36 0 24 01% 2.07 [0.08, 52.96)
Packer et al. 22 696 N 398 36% 0.39[0.22, 0.68) _—
Pollock et al, 0 12 0 7 Not estimable
RESOLVD 8 214 17 212 1.8% 0.45(0.19,1.06) e |
Seniors 169 1067 192 1061 9.8% 0.85(0.68,1.07) - | |
Sturm et al. 5 51 8 49 1.0% 056[0.17,1.84) —
UHLIR et al 1 62 0 28 01% 1.39(0.05,35.19)
Wisenbaugh et al, 1 " 0 13 01% 3.86 (0.14, 104.65) >
Woodley et al. 0 30 0 20 Not estimable
L:;';ng::‘:n 12768 12011 100.0% 0.67 [0.59, 0.76] ]
1020 £Z100
Heterogeneity: Tau*= 0.03; Chi*= 42.00, df= 25 (P = 0.02); F= 40% 50 01 0?1 1¢0 100‘
Test for overall effect Z=6.41 (P < 0.00001) Favburs bet'a blocker Favours control

Al-Gobari M et al.,, BMC CV Dis 2013;13: 1 Pitt B et al., NEJM 1999;361: 709 Zannad F et al.,, NEJM 2011;364: 11
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ACEl / sartany sniiujl’ mortalitu
u srdec¢niho selhani, ale ne dramaticky

Angiotensin Mineralocorticoid
receptor ACE Beta receptor
blocker inhibitor blocker antagonist

0%
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o Drugs that inhibit the
& | 309 renin-angiotensin system
Q l ° have modest effects on
o~ survival

Based on results of SOLVD-Treatment, CHARM-Alternative,
COPERNICUS, MERIT-HF, CIBIS Il, RALES and EMPHASIS-HF

Packer Milton, ESC Congress 2014
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Soucasné ovlivneni chytré a hloupeée
neurohumoralni aktivace u srdecniho selhani

( RAAS system \

Vasoconstriction
Water and salt
retention

E Sympathetic activation

(" Natriuretic peptides\

Vasodilation
Natruiesis

Parasympathetic

Inhibited by
ACE-i, BBs, ARBs and
MRAs

\ augmentation /

Inhibice
neprilyzinu

Osborne Cet al.,, Postgrad Med J 2017;93
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Aktivace natriuretickych peptidu
u srdecniho selhani

Vazodilatace:
| r. ANP l TK
P & semvirtin || " nmpme sympatického tonu
(\T/L}VRA diar:ete(:) r L |::> l y p
- Qo | hladin aldosteronu
Pressure overload \ , \ Corin / furin L{ NT-pro-BNP l, negatlvni remOdelaCG LK
(1LV/RV EDP)
degradace\ Natriuréza / diuréza
neprilyzin
: /—> CNP
Shear stress I—) |
Vasculature © Copyright 2016 Parven Kaur

Singh JSS et al,, Heart 2017;103: 1569



1. LEKARSKA FAKULTA

UNIVERZITY KARLOVY V PRAZE -

—
ARNI u HFREF: PARADIGI\/I-HF studie
HR (95% CI) P value Relativni

Primary outcome redukcerizika

CV death or HF hosp —— 0.80 (0.73,0.87) <0.001 20%

CV death — 0.80 (0.71,0.89) <0.001 20%

HF hospitalization —— 0.79(0.71,0.89) <0.001 21%
Secondary outcome

All-cause death —«— | 0.84(0.76,0.89) <0.001 16%
Other outcomes

Treatment for outpatient worsening ——— | 0.84(0.74,0.94) 0.003

ED visit for HF . 0.66 (0.52,0.85) <0.001

CV hospitalization —— | 0.88(0.81, 0.95) <0.001

All-cause hospitalization —— | 0.88(0.82,0.94) <0.001

ICU admission ._._ 0.87 (0.78,0.98) 0.019

Favours LCZ696 0.8 1.0 Favours enalapril

McMurray JJV et al., NEJM 2014, Eur J HF 2015
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Soucasna doporuceni ESC pro srdecni selhani

Lécba srdecniho selhani se snizenou ejekéni frakei

ab Four

* Dapag

lifl

\/

ozin/empagliflozin

(tFida 1)

]

-

¢ | ! : )
EF LK < 35 % EF":jgg% SRaEFLK<35%
QRS < 130 ms HORS a QRS > 130 ms

neindikovano

IcD E CRT-D/-P
Neischemické Ischemické QRS 130-149 ms QRS = 150 ms
(tfida lla) (tFida 1) (tFida Ila) (tFida 1)
{ J
v

Pokud symptomy pretrvavaji
terapie s doporucenim Il

ESC Heart Failure Guidelines 2021
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PARADIGI\/I-HF studie

v

Hlavni priciny umrti u srdecniho selhani:

Nahla smrt Smrt v dUsledku zhorseni srde¢niho selhani
o =
° / /E_n;lapril °
§ 7 HR=0.80 (0.58, 0.94) - — § 7 HR=0.79 (0.54, 0.99)
fOoR LCZ P=0.034 Enalapri
g 2 . gl
e & Relativni ~ =
3. 2| redukcerizika ~ ez
Relativni 21%
o~ N
S redukce rizika =4
g 20% g
= 180 360 540 720 900 1080 1260 e 180 360 540 720 000 1080 1260
: Days since randomization \ Days since randomization
Number at riek Number at risk
Enalaprl 4212 3880 2410 Q34 Enalapnl 4212 2860 2410 994
LCZ 4187 3891 2478 1005 L7 41”7 3891 2478 1005

McMurray et al Eur Heart J. 2015;36:434-9



ICD at baseline
N =1,243

ICD Eligible & no ICD
N = 5,989

ARNI a snizeni rizika SCD v PARADIGM-HF

- All Patients
td Hazard ratio, 0.49 {95% Cl, 0.25 - 0.99)
§ P =0.047
=
oo
§ Enalapril
£3.
00
§ Saoubitril-
8 Valsartan
0 6 12 18 24 a0 a6 42
Months since Randomizasion
Embpd 620 606 589 802 375 263 145 51
SecubitiWwisartas 623 613 589 494 376 285 167 56
N All Patients
; K
r Enalapril
2z
ac
5 Saoubitril-Valsartan
53
00
§ Hazard ratio, 0.81 {95% Cl, 0.67 - 0.98)
8 P=0.03
(= N § T T T T T Y T
0 2 12 18 24 30 35 42
Months since Randomzation
Enabspril 2095 2866 2715 2184 1537 999 508 114
SecubitiVaisatan 2994 2889 2768 2260 1617 1009 492 120

- Ischemic Etiology
= | Hazard ratio, 0.71 (95% C1, 033 - 1.55)
3 P=039
£z |
oo
EZ.
oe
o
8 Saoubitril-Valsartan
3.
o T Y T T T T T
0 6 12 18 24 30 36 a2
Months since Randomization
Geowped 407 395 386 336 284 170 99 36
SeowiviValseran 425 418 396 336 262 184 114 34

Ischemic Etiology

o~
-
(=]
z Enalapril
Zs )
o
2
3 Saoubitril-Valsartan
Es |
e
§ Hazard ratio, 0.86 (95% C1, 0.70 - 1.12)
8 P =031
0 6 12 18 24 30 26 42
Months sincs Randomization
Embprd 1769 1694 1606 1206 910 605 209 62
SecubiiWusartas 1731 1865 1588 1289 920 665 294 68

Non-ischemic Etiology

Hazard ratio, 0.11 (956% Cl, 0.14 - 0.91)

P=0.04

Enalapril

I_I_J_’ Saoubitril-Valsartan

o~
-
<
§
23]
£3
§
-
&2
8
7]
) r—
S Y v
o 6
Eralaped 213 210
SacubiiriVolowtan 198 196

12 18 24 30 a8 42
Months ginca Randomization

166 21 93 46 15
158 114 n 53 22

203
193

Non-ischemic Eticlogy

o
S
> Enalapril
=
2z
oo
o
=
3
+ 4
30
§ Hazard ratio, 0.71 (95% C1, 0.51 - 0.97)
8- P =003
O T T T T T T T
0 6 12 18 24 30 36 42
Months since Randomization
et 1226 1172 1109 888 627 394 199 82
SicsbANoksartan 1263 1224 1180 971 697 444 198 82

Rohde LE et al., JACC HF 2020:8: 844
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Cause-Specific Mortality,

No. Events ACE Inhibitors/No. of Events Controls

a ) Fatal |
No. Randomized, Progressive Sudden Myocardial
Agent ACE Inhibitors/Controls Heart Failure Death Infarction
Benazepril 143/90 0/0 2/3 0/0
Captopril* 292/288 14/25 23/27 77
Cilazapril 1110 0/0 0/0 on
Enalapril 1690/1691 232/301 128/139 68/83
Lisinopril 351/195 2/1 8/5 0N
Perindopril 61/64 0/0 0/0 0/0
Quinapril 548/327 01 5/2 0/1
Ramipril 714/513 1/6 14/10 b/2
Total 3810/3178 249/334 180/186 80/95
OR 0.69 =P .91 0.82
95% CI 0.58-0.83 0.73-1.12 0.60-1.11
O-E —43.64 -8.14 ~8.31
Var of O-E 119.85 83.20 41.46
—

Garg R et al,, JAMA 1995;273: 1450



BB a MRA ~ sniieni rizika SCD u HFREF

MRA

Betablokatory

Beta blockers Placebo Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Anderson et al 1 25 5 25 02% 0.17[0.02, 1.55) - Stud No. ~ No.SCD No.SCD Unadjusted Adjusted value
AustraliaNew Zealand 10 207 11 208 14% 0.91[0.38, 2.19) — Y patients . MRA  Placebo HR (85% C1) HR(@s%cn P
BEST 182 1354 203 1354 232% 088[0.71,1.09] - |
BHAT 129 1916 180 1921 195% 0.70 [0.55, 0.88] St :
Bristow et al 4 105 2 U 04% 0.63(0.11, 3.62) B RALES 1652 110 82 — 0.71 (0.54-0.95)  0.70 (0.53-0.94) 0.017
Bristow et al,, 3 261 6 84 08% 0,31[0.10,0.98) :
CAPRICORN 5 a75 69 as4 78% 0.73[0.50, 1.086) - ]
CELICARD 1 62 2 62 02% 0.49[0.04,557) = EPHESUS 6229 201 162 —_— 0.79 (0.64-0.97) 0.80 (0.64-1.00) 0.053
CIBIS 15 320 17 3 21% 088043, 1.79 — :
ciBIS Il 48 1327 83 1320 82% 0.56 [0.39, 0.80] a1 I
Colucci et al, 0 232 2 134 01% 0.11(0.01,2.39) ¢ EMPHASIS-HF 2562 76 61 - - 079 (0.57-1.11)  0.74 (0.52-1.05)  0.091
COPERNICUS 45 1156 69 1133 73% 062[0.43, 092 ST |
de Milliano et al. 2 43 1 11 02% 0.490.04,5.93) B e — |
ELANDD 0 &7 0 59 Not estimable [
Englmeier et al 0 9 1 16 01% 0.54[0.02,14.78)] I OVERALL 10443 387 305 —— 0.77 (0.66-0.89)  0.76 (0.65-0.89) 0.001 I
Fisheretal 0 25 1 25 01% 0.32(0.01,8.25) |
Hansteen V. et al 1" 278 23 282 20% 0.46[0.22,097] i ]
Krum et al. 2 33 1 16 0.2% 0.97 [0.08,11.54) oy 1 t
MOC 18 194 12 189  1.9% 1.51(0.71, 3.22) — 05 1.0 2.0
MERIT-HF 79 1990 132 2001 132% 059044, 078 - MRA better Placebo better
Metra et al 0 20 0 20 Not estimable
Olsen et al. 1 36 0 24 01% 207 [0.08,52.98)
salcl ke.r( et1 all 1; s:;g 13 392 1.8% 0 :15 t[0 2 1: 0 3'71 sy Variabie Nopatems  No.SCD Mo Relativ Risk (9% ) 'meratien
ollock et al, ot estimable Age
RESOLVD 714 13 212 12% 0.52(0.20,1.32) — = et o s . — fred oy ST
Seniors 44 1067 70 1081 72% 0.61[0.41,090] e 754 yr 2335 92 90 —n 1.10 (0.83-1.45)
Sturm et al 3 5 6 49 05% 0.45(0.11,1.90] ————p— \Acﬁia"mrms e 1170 34 32 - 1.02 (0.64-1.63) 024
UHLIR etal. 1 62 0 28 01%  139(0.053519) R e o . == | 077 (006050
Wisenbaugh et al, 1 1 0 13 01% 3.86[0.14, 104 .65) > No 3528 168 175 —IJ— 097 (0.79-1.18) 001
Woodley et al. 0 30 0 20 Not estimable ves 704 197 a2 - \ SO0
Elei’:’x%“ i 5823 194 263 —.— | 0.75 (0.63-0.90) 0.36
Total (95% CI) 12768 12011 100.0% 0.69[0.62, 0.77) I ) 9040 5054 10% 122 4'7‘ 0,87:(0.67-1:12)
Total events bi3 924 I I [
Heterogeneity. Tau*= 0.00; Ch= 23.06, df= 25 (P=0.57), *= 0% =00| 0=1 1=0 ‘004 i 5 a5
Testfor overall effect Z=6.98 (P < 0.00001) Favours beta blocker Favours Control MRA better Placebo better

Al-Gobari M et al.,, BMC CV Dis 2013;13: 1

Rossello X et al., Clin Res Cardiol 2019;108: 477
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Farmakoterapie a snizeni rizika SCD u HFREF

Assumed Number of Quality of the
risk with Corresponding risk Relative effect  participants evidence
Outcome Intervention/comparison comparator  with intervention (95% Cl) (no. of studies) (GRADE) Comments
SCD
Beta-blockers/placebo 77 per 1000 54 per 1000 OR 0.69 24779 DBDD High* P=0% (p=0.57)
(49-60) (0.62 to 0.77) (26 RCTs)
Antialdosterone inhibitor/ 61 per 1000 49 per 1000 RR 0.81 8301 DDP® High* 1P=8% (p=0.36)
placebo; ‘usual care’ (41-60) (0.67 t0 0.98) (5 RCTs)
ARB; neprilysin inhibitor/ACE-i 74 per 1000 60 per 1000 RR 0.81 8399 (1 RCsT) BPRPO
(51-70) (0.69 to 0.95) Moderatet
ACE-i/placebo 59 per 1000 54 per 1000 OR 0.91 6988 (30 RCTs) SHEO ’=0% (p=0.94)
(43-65) (0.73to0 1.11) Moderatet
ARB (or ARB+ACEi)/Placebo; See comment See comment Not estimable 13884 (5 RCTs) PPHOO ’=78% (p=0.010).
ACE-i Lowi§ Overall, we did

not pool the
studies because of
heterogeneity

Al-Gobari M et al., BMJ Open 2018;8e021108
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HFREF a nahla umrti

« SCD ~ podkladem umrti u 30-50% jedincu s HFREF

a) identifikovatelny patofyziologicky trigger
/akutni IM, ischémie, elektrolytova dysbalance, T katecholamind ... /

b) bez jasného akutniho precipitujiciho mechanizmu

? proc?

Packer M, EHJ 2020:41: 1757



Srdecni selhani a nahla amrti
koncept samoorganizované kriticnosti

— -
.-'_—'_ -"...i""_"'-:_ﬂ

;,-H"'____ _:_::H"‘a L
-H ,r"”{ :1'\,
- ' o~

Addition of Avalanche
sand grains: = Critical slope ¢ occurrence:
slope increases slope decreases

Packer M, EHJ 2020:41: 1757
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Srdecni selhéni a nahla umrti

koncept samoorganizované kriticnosti

elektrickd ey vT/VF ICD ©

/ desintegrace

\ mechanicka ﬂEA, asystolipcD ®

desintegrace

Addition of
sand grains
slope increag

remodelace levé komory
fibr6za myokardu

Packer M, EHJ 2020;41: 1757
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Farmakoterapie HFREF:

I 4 V 4 = =
navozeni reverzni remodelace LK — { rizika SCD !
Coronary
ani'g,bgpass Angiotensin Angiotensin
ced converting enzyme receptor neprilysin
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antiarrhythmic drugs cardioverter-defibrillator

Packer M, EHJ 2020;41: 1757




Farmakoterapie HFREF:
reverzni remodelace LK = 4 rizika SCD !!!

r (] [ ]
Reverzni remodelace LK - Riziko SCD
W Assumed Number of Quality of the
ACEIl or ARB risk with Corresponding risk Relative effect  participants evidence
1-49,78-80 Intervention/comparison comparator  with intervention (95%Cl) (no. of studies) (GRADE)
Beta-blockers/placebo 77 per 1000 54 per 1000 OR 0.69 24779 DPDP D High*
(49-60) (0.62 to 0.77) (26 RCTs)
BB Antialdosterone inhibitor/ 61 per 1000 49 per 1000 RR 0.81 8301 BPPHP High*
4-12%81-84 placebo; ‘usual care’ (41-60) (0.67 to 0.98) (5 RCTs)
ARB; neprilysin inhibitor/ACE-i 74 per 1000 60 per 1000 RR 0.81 8399 (1 RCsT) DPPO
(51-70) (0.69 to 0.95) Moderatet
ACE-i/placebo 59 per 1000 54 per 1000 OR 0.91 6988 (30 RCTs) DPPO
MRA (43-65) (0.73 to 1.11) Moderatet
49,8586 ARB (or ARB+ACE i)/Placebo; See comment See comment Not estimable 13884 (5 RCTs) DPOO
ACE-i Lowi§

Boulet J et al., Structural Heart 2021;5: 466

Al-Gobari M et al., BMJ Open 2018;8¢021108
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Efekt ARNI na reverzni remodelaci LK

794 pts s HFREF (EF < 40%), starSich 18-ti let,
|é¢ba sacubitril/valsartanem, echo sledovani 12 mésici

LVEF LVEDVi LVESVi
45 100
a0 +9.4% 90
. -6.65

o ' T o 9093 12.25
é 30 "‘_Ié 70
L =
u>_| 25 28.2 g . 61.68 -8.67 15.29
1 20

. 25% of subjects % 0

. experienced an ; 30

LVEF increase of o

5 213% at 12 months 10

0 N — 0
v BL 6M 12M BL 6M 12M BL 6M 12M

PROVE‘HF Januzzi JL et al. JAMA 2019;322: 1085
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Efekt ARNI na reverzni remodelaci LK

465 hypertonik( s HFREF (EF < 40%), starSich 50-ti let,
randomizovano k 1é¢bé sacubitril/valsartanem ¢i enalaprilem, follow-up 12 tydni

B Sacubitril/Valsartan B Enalapril

l] -‘”

-5.2 -4.9
I L | (I

p=0.02 p=0.045 p=<0.001

\@ LVEDVI LVESVI LAVI

EVALUATE-HF Desai AS et al. JAMA 2019:322: 1077
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Efekt ARNI na reverzni remodelaci a fibrozu LK
(' § Atterload (SBP) (5) )

(‘ Mitral Insufficiency (53) )

(@ ST2, NT-proBNP (5, 54) )

(% no, camp (48) )

(‘ Apoptosis (52)) _ &

C‘ Hypertrophy (SZD—"""‘. i

(‘ Extracellular Matrix (52D rad T—%‘

e (@ AmI Extension (49) )

(§ Aidosterone, MMP-9, TIMP-1y PINP (54) )

Pascual-Figal D et al, Front CV Med 2021
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ACEIl or ARB
A% SGLT2i
1 _6%89-90
BB
4-12%81%4 oRT

2_24%91 -93

MRA
4%85,86
MitraClip
3% 94,95
ARNI

ﬁ

9-15%8748

Boulet J et al., Structural Heart 2021;5: 466
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SGLT2i: { rizika SCD a reverzni remodelace u HFREF

DAPA-HF EMPA-TROPISM
shizeni rizika SCD reverzni remodelace LK
Saerlous Ventricular Arrhyihmia / Resuscialed Cardiac Arrest /| Sudden Death LVEDV B LVESV
o ~ 20- = 20-
v - E £
& ;J 10 :.:1 10 -
3 o [ 7 o I
=3 & | 2 |
=] 5 -10 4 s -10
2 S 20 S -20
o 0 | 2 2
= —-; -30 g -30
=2 < _40 < _40
E m Empagliflozin m Placebo m Empagliflozin m Placebo
L HR 0.73 (85%:C1 0.63-0.99), p=0.037 C D
LV Mass LVEF
~ 201 8 -
(=)}
E ! 2 101 2 6.
T L] I L] I ¥ I ] 1 = Q
4] 90 180 270 360 450 B40 630 720 2 o0 g,
Days sinca Randomizalion a E
Number at risk § -10 g 2
Placebo 2371 2317 2257 2202 2047 1599 1196 646 223 > 20 P 04 I
Dapaglifiozin 2373 2329 2273 2223 2098 1639 1218 653 227 = % |
S -30- 2 -2
Flacebo Dapagliflozin g <
-40 -4
m Empagliflozin m Placebo m Empagliflozin m Placebo

Curtain JP et al., Eur Heart J 2021;42: 3727 Santos-Gallego CG et al., JACC 2021;77: 243
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Moderni farmakoterapie HFREF a snizeni rizika SCD

redukce SCD 0 44%

Shen Li et al.,, NEJM 2017;377: 41



An ICD is recommended to reduce the risk of
sudden death and all-cause mortality in patients
with symptomatic HF (NYHA class II—1ll) of an
ischaemic aetiology (unless they have had a Ml in
the prior 40 days—see below), and an LVEF
<35% despite =3 months of OMT, provided
they are expected to survive substantially longer

than 1 year with good functional status.'®"'

An ICD should be considered to reduce the risk
of sudden death and all-cause mortality in
patients with symptomatic HF (NYHA class

Il —Ill) of a non-ischaemic aetiology, and an LVEF
<35% despite 23 months of OMT, provided

they are expected to survive substantially longer

than 1 year with good functional status,'®’16%1¢7

Reverzni remodelace levé komory
a primarne preventivni implantace ICD

ESC Guidelines Heart Failure 2021
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@ E S C European Journal of Heart Failure (2022) 24, 1460—-1466 LVEF
European Society doi:10.1002/ejhf.2594
of Cardiology 45
+9.4%

40
+5.2%

Prevention of sudden death in 35

L] L] L] L] ?
with reduced ejection fractio] £ *
. . L
need an implantable cardiove| W * 28.2
for primary prevention? = :
P YP 15 25% of subjects
Magdy Abdelhamid’*, Giuseppe Rosano?, Marco Mef experienced an

Michael B6hm?3, Ovidiu Chioncelé, Gerasimos Filippd 10

LVEF increase of
Yury Lopatin?, Lars Lund'?, Davor Milicicl, Brenda 5 5420
Arsen Ristic¥, Amina Rakisheval5, Gianluigi Savares 213% at 12 months
Massimo Piepoli'’, Antoni Bayes-Genis'®, Thomas T 0 EE E—
Petar Seferovic?!, and Andrew ).S. Coats2?2 BL 6M 12M

data suggest a beneficial effect of sodium—glucose cotransporter 2 inhibitors (SGLT2i) in reducing serious ventricular arrhythmias and sudden
cardiac death in patients with HFrEF. So, in the current era of new drugs for HFrEF and with the optimal use of disease-modifying therapies
(BB, MRA, ARNI and SGLT2i), we might need to reconsider the need and timing for use of ICD as primary prevention of sudden death,
especially in HF of non-ischaemic aetiology.



v cem takeé tkvi efekt lecby ARNI u HFREF ?

» Jednim ze zasadnich mechanismu Ié€by ARNI je navozeni
reverzni remodelace LK, coz je vysoce pravdepodobne asociovano
s pozitivhim efektem na redukci nahlych srde€nich umrti,

celkovou mortalitu, progresi srdecniho selhani a hospitalizace pro srdecni
selhani.
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SloZeni: Jedna potahovana tableta obsahuje 24,3 mg, 48,6 mg nebo 97,2 mg sakubitrilu a 25,7 mg, 51,4 mg nebo 102,8 mg valsartanu (jako sodnou siil komplexu sakubitrilu a valsartanu). Indikace: K 1é¢bé symptomatického chronického srde¢niho selhani
s redukovanou ejekéni frakei u dospélych pacienti. *K 16¢b& symptomatického chronického srde¢niho selhani se systolickou dysfunkci levé komory u déti a dospivajicich ve véku jednoho roku nebo starSich.* Davkevani: Doporucena zahajovaci davka
ptipravku Entresto u dospélych je jedna tableta 49 mg/51 mg dvakrat denné. Davka by méla byt zdvojnasobena za 2—4 tydny do dosazZeni cilové davky jedna tableta 97 mg/103 mg dvakrat denné, podle tolerance pacienta. Pfi problémech s toleranci (systolicky
krevni tlak <95 mmHg, symptomaticka hypotenze, hyperkalemie, renalni dysfunkce) se doporuduje uprava davek soubéznych lé¢ivych ptipravki, prechodna titrace davek ptipravku Entresto smérem doli nebo jeho vysazeni. *Ptipravek Entresto potahované
tablety nejsou vhodné pro déti s télesnou hmotnosti méné nez 40 kg. Pro tyto pacienty je k dispozici ptipravek Entresto granule. U pediatrickych pacientt, kteti v soucasné dobé& neuzivaji ACE inhibitor nebo ARB nebo uZivaji nizké davky téchto 1é¢ivych
ptipravki, u pacientt s poruchou funkce ledvin a u pacientt se stfedné téZkou poruchou funkce jater se doporucuje polovina zahajovaci davky (0,8 mg/kg pro pacienty s hmotnosti méné nez 40 kg, 0,8 mg/kg u pacientii S hmostnosti minimalné 40 kg a méné
nez 50 kg a 24 mg/26 mg u pacienti S hmotnosti minimaln& 50 kg). Po zah4jeni 1é¢by ma byt davka zvySena na standardni zahajovaci davku a upravena kazdé 3-4 tydny. Lécba nema byt zahdjena u pacientd s hladinou drasliku v séru > 5,3 mmol/l nebo
s STK < 5. percentil vzhledem k vé&ku pacienta. Pokud se u pacienti vyskytnou problémy se snaSenlivosti (STK < 5. percentil vzhledem k véku pacienta, symptomaticka hypotenze, hyperkalemie, renalni dysfunkce), doporuéuje se tiprava soubézné
podavanych 1é¢ivych pripravki, dogasna titrace smérem dold nebo vysazeni ptipravku Entresto.* Kontraindikace: Soucasné uzivani s ACE inhibitory. Piipravek Entresto nesmi byt podan do 36 hodin po ukonéeni 1é¢by ACE inhibitorem. Angioedém
souvisejici s predchozi 1é¢bou ACE inhibitory nebo s 1é¢bou ARB v anamnéze. DEdiény nebo idiopaticky angioedém. Soucasné uzivani s 1é¢ivymi piipravky obsahujicimi aliskiren u pacientt s diabetes mellitus nebo u pacientii s poruchou funkce ledvin
(eGFR < 60 ml/min/1,73 m2). Zavazna porucha funkce jater, bilidrni cirhdza a cholestdza. Druhy a tieti trimestr tshotenstvi. Hypersenzitivita na 1é¢ivé latky nebo na kteroukoli pomocnou latku. Zvlastni upozornéni/varovani: Dudlni blokada RAAS « Lécba
kombinaci sakubitril/valsartan nesmi byt zahajena do 36 hodin po uziti posledni davky ACE inhibitoru. Pokud je 1é¢ba piipravkem Entresto ukonéena, 1é¢ba ACE inhibitorem nesmi byt zahajena do 36 hodin po podani posledni davky kombinace
sakubitril/valsartan. « Kombinace sakubitril/valsartan s piimymi inhibitory reninu jako je aliskiren se nedoporucuje. <« Piipravek Entresto obsahuje valsartan, a proto nema byt podavan soucasné s jinym ptipravkem obsahujicim ARB. Hypotenze « Lécba
nema byt zah4jena, dokud STK neni > 100 mmHg *u dospélych pacienti nebo > 5. percentil STK vzhledem k véku pediatrického pacienta.* U dospélych pacientli 1é¢enych kombinaci sakubitril/valsartan byly hlaseny pfipady symptomatické hypotenze,
zejména U pacientii ve véku > 65 let, pacientll s rendlnim onemocnénim a pacientd s nizkym STK (< 112 mmHg). Pii zahajovani 1é¢by kombinaci sakubitril/valsartan nebo b&hem titrace davek je tieba rutinné monitorovat krevni tlak. Symptomaticka
hypotenze se objevi pravdépodobnéji, pokud byl pacient v objemové depleci, napf. pii 1é¢bé diuretiky, dietnim omezeni soli, prijmu nebo zvraceni. Deplece sodiku a/nebo objemova deplece maji byt korigovany pted zahajenim 1é¢by kombinaci
sakubitril/valsartan, ale tato korektivni akce musi byt peclivé vyvazena oproti riziku objemového ptetizeni. Porucha funkce ledvin < Pacienti s lehkou a stfedné téZkou a t&zkou poruchou funkce ledvin podléhaji vétsimu riziku rozvoje hypotenze. U pacientl
v terminalnim stadiu rendlniho onemocnéni se podavani pfipravku Entresto nedoporucuje. UZivani kombinace sakubitril/valsartan miize byt spojeno se snizenou funkei ledvin. Riziko muze byt dale zvySeno dehydrataci nebo soucasnym uzivanim

spojeno se zvysenym rizikem hyperkalemie, i kdyz hypokalemie se miize také vyskytnout. Pokud je sérova hladina drasliku > 5,4 mmol/l, je tfeba zvazit vysazeni. Angioedém < U pacientii 1éCenych kombinaci sakubitril/valsartan byl hlasen angioedém.
Pokud se objevi angioedém, ma byt podavani kombinace sakubitril/valsartan ihned ukon¢eno a ma byt poskytnuta vhodna 1é¢ba a sledovani az do doby kompletniho a trvalého ustupu zndmek a piiznaki. Ptipravek nesmi byt znovu podan. Angioedém spojeny
s otokem laryngu miize byt fatalni. Pokud je pravdépodobné, Ze je obstrukce dychacich cest zpiisobena otokem jazyka, glottis nebo hrtanu, je tfeba nasadit rychle vhodnou terapii, napf. roztok adrenalinu 1 mg/1 ml (0,3-0,5 ml) a/nebo pfijmout opatfeni nutna
k zajisténi prichodnych dychacich cest. Pacienti ¢ernosské rasy maji zvySenou vnimavost k rozvoji angioedému. Pacienti se stendzou renalni arterie « Kombinace sakubitril/valsartan mize zvySovat hladinu urey v krvi a kreatininu v séru u pacientt
s bilateralni nebo unilateralni sten6zou renalni arterie. U pacientti se sten6zou renélni arterie je tieba dbat opatrnosti a doporucuje se sledovat renalni funkce. Pacienti s poruchou funkce jater « U pacienti se stiedné t&zkou poruchou funkce jater (Child-Pugh
klasifikace B) nebo s hodnotami AST/ALT vice nez dvojnasobek horni hranice normalniho rozmezi je k dispozici omezena klinicka zkusenost. U téchto pacienti mtize byt expozice zvySena a bezpe¢nost neni stanovena. Pokud se ptipravek pouziva u téchto
pacientti, doporucuje se dbat opatrnosti. Interakce: Opatrnosti je zapotiebi pii soucasném podani se statiny, sildenafilem, lithiem, kalium Setficimi diuretiky v&etné antagonisti mineralokortikoidi (napt. spironolakton, triamteren, amilorid), nahradami
drasliku nebo solemi s obsahem drasliku, nesteroidnimi antirevmatiky véetné selektivnich COX-2 inhibitord, inhibitora OATP1B1, OATP1B3, OAT3 (napt. rifampin, cyclosporine) nebo MPR2 (napt. ritonavir). Téhotenstvi a kojeni: Uzivani kombinace
sakubitril/valsartan se nedoporu¢uje béhem prvniho trimestru téhotenstvi a je kontraindikovano béhem druhého a tietiho trimestru téhotenstvi. Kvili moznému riziku nezadoucich reakci u kojenych novorozencu/déti se pfipravek nedoporucuje béhem kojeni.
Nezadouci uinky: Velmi ¢asté: Hyperkalemie, hypotenze, porucha funkce ledvin. Casté: Kasel, anemie, hypokalemie, hypoglykemie, zavrat, bolest hlavy, synkopa, ortostaticka hypotenze, priijem, nauzea, gastritida, selhani ledvin, tnava, astenie.
Podminky uchovavani: Uchovavejte v ptivodnim obalu, aby byl pfipravek chranén pred vlhkosti. Dostupné 1ékové formy/velikosti baleni: P\VC/PVDC/AI blistry v baleni obsahujicim 14, 20, 28, 56, 168 nebo 196 potahovanych tablet nebo vicenasobna
baleni obsahujici 168 (3 baleni po 56) nebo 196 (7 X 28) potahovanych tablet (pouze dvé nejvyssi sily). Poznamka: Diive nez 1k predepisete, piettéte si peclivé Giplnou informaci o pripravku. Reg. ¢.: EU/1/15/1058/001-022. Datum registrace: 19.11.2015.
Datum posledni revize textu SPC: 26.05.2023. Drzitel rozhodnuti 0 registraci: Novartis Europharm Limited, Vista Building EIm Park, Merrion Road, Dublin 4, Irsko. Vydej pripravku je vdizan na lékarsky predpis. Pripravek je cdstecné hrazen
2 prostiedkii veirejného zdravotniho pojisténi. *Vimnéte Si prosim zmény (zmén) vV informacich 0 1é¢ivém piipravku.
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Effect on Mode of Death of Heart Failure Treatment Started with
Bisoprolol Followed by Enalapril, Compared to the Opposite
Order: Results of the Randomized CIBIS Ill Trial

Nahla umrti ve studii CIBIS 1l
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Krum H et al.,, CV Ther 2011;29: 89
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Efekt ARNI na reverzni remodelaci LK

465 hypertonik s HFREF (EF < 40%), starSich 50-ti let,
randomizovano k |é¢bé sacubitril/valsartanem ¢i enalaprilem, follow-up 12 tydnu

+50% —
P < 0.001 P

0% -
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Change in NTproBNP

-50%
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- EL Change in LVEDVi

EVALUATE-HF Akshay S. Desai et al. JAMA 2019
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Efekt ARNI na reverzni remodelaci LK

794 pts s HFREF (EF < 40%), starSich 18-ti let,
|é¢ba sacubitril/valsartanem, echo sledovani 12 mésici

12.0% .
10.0% - | | |
8.0% | '
6.0% ~ .

< Median

4.0%
Reduction in LVESVi

2.0% > Median at 6 months

0.0%
> Median < Median

Death or HF hospitalization between 6 and 12 months

\

Reduction in Log -NT-proBNP at 6 months
PROVE-HF 7 Januzzi JL et al. JAMA 2019;322: 1085




