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Doporuceni ESC 2021 — léecba HF-rEF




Diuretika mohou zvysovat riziko arytmickych prihod

6797 patients with an ejection fraction <0.36 enrolled in the Studies Of Left Ventricular Dysfunction (SOLVD)
Univariantni analyza

RR (95% Cl)’ P
No diuretic 1.00
Any diuretic 1.85 (1.52-2.24) 0.0001
Non—potassium-sparing diuretic 1.80 (1.48-2.18) 0.0001
Potassium-sparing diuretic 0.86 (0.60-1.25) 0.5
Multivariantni analyza

RR (95% CI) P

No diuretic 1.00
Any diuretic 1.37 (1.08-1.73) 0.009
Non—potassium-sparing diuretic 1.33 (1.05-1.69) 0.02
Potassium-sparing diuretic 0.90 (0.61-1.31) 0.6

The multivariate Cox model also included study drug allocation (enalapril or placebo); age; sex; EF; NYHA class; history of

angina, MI, revascularization, hypertension, diabetes, or tobacco use; and baseline use of digoxin, B-blockers, antiarrhythmic agents, aspirin, or
_anticoagulants.
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Betablokatory
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Test for overall effect: Z= 6.98 (P < 0.00001)

Beta blockers Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Anderson et al 1 25 5 25 0.2% 0.17[0.02,1.55]
Australia/New Zealand 10 207 11 208 1.4% 0.91 [0.38, 2.19] E—
BHAT 129 1916 180 1921 195% 0.70[0.55, 0.88) il
Bristow et al. 4 105 2 34 04% 0.63[0.11, 3.62) T
Bristow et al., 6 261 6 84 08% 0.31[0.10,0.98]
CAPRICORN 51 975 69 984 7.8% 0.73[0.50,1.08) =
CELICARD 1 62 2 62 0.2% 0.49[0.04, 5.57]
CiBIS 15 320 17 321 21% 0.88[0.43,1.79] —
ciBIS |l 48 1327 83 1320 8.2% 0.56 [0.39, 0.80] ==
Coluccietal., 0 232 2 134 01% 0.11[0.01,2.39]) ¢
COPERNICUS 45 1156 69 1133 7.3% 0.62[0.43,0.92] e
de Milliano et al. 2 43 1 1 0.2% 0.49[0.04,5.93]
ELANDD 0 57 0 59 Not estimable
Engimeier et al. 0 9 1 16 01% 0.54 (0.02,14.76)
Fisher et al. 0 25 1 25 01% 0.32[0.01, 8.25)
| HansteenV. etal 11 278 23 282 20% 0.46 [0.22, 0.97) —_—1a
Krum et al. 2 33 1 16 0.2% 0.97 [0.08,11.54)
MDC 18 194 12 189  1.9% 1.51[0.71,3.22) =
MERIT-HF 79 1990 132 2001 13.2% 0.59[0.44,0.78) -
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. 12 696 15 398 18% 0.45[0.21,0.97] =]
0 12 0 7 Not estimable ]
RESOLVD 7 214 13 212 1.2% 0.52[0.20,1.32) 1
Seniors 44 1067 70 1061 7.2% 0.61 [0.41, 0.90] ="
| Sturm et al. 3 51 6 43  0.5% 0.45[0.11,1.90] — |
UHLIR et al. 1 62 0 28 01% 1.39[0.05, 35.19)
Wisenbaugh et al. 1 11 0 13 01% 3.86 [0.14,104.65) >
Woodley et al. 0 30 0 20 Not estimahle
Total (95% CI) 12768 12011 100.0% 0.69[0.62,0.77] ¢
Total events 673 924
Heterogeneity: Tau?= 0.00; Chi*= 23.06, df= 25 (P = 0.57); F= 0% 30 01 051 1 1*0 100’

Favours beta blocker Favours Control

Al Gobari et al. BMC Cardiovasc Disord. 2013 Jul 13;13:52



ACEI snizuji riziko SCD i u nemocnych bez srdecniho
selhani a bez dysfunkce LK - studie HOPE

« The composite outcome of sudden death and nonfatal resuscitated cardiac arrest was significantly reduced by
21% in the patients randomized to ramipril therapy compared with those randomized to placebo. There were 155
(3.3%) primary outcome events in patients randomized to ramipril therapy and 195 (4.2%) in patients randomized
to placebo (R“IDQ 0.79. 95% CI1 0.64 to 0.98. P=0.028
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ACEI redukuji riziko SCD u nemocnych po IM o 20%

All-cause mortality:
Odds Ratio (OR) = 0.83; 95% CI. 0.71-0.97

Cardiovascular death:
OR =0.82: 95% CI: 0.69-0.97

Sudden cardiac death:
OR =0.80:; 95% CI: 0.70-0.92
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TRACE (trandolapril) u nemocnych se srdecnim selhanim po IM

* 6676 consecutive
patients with
myocardial
Infarction

« 2606 patients had
echocardiographi
c evidence of EF
<35 percent).

sudden death RR 0.76;
95 %CI, 0.59 to 0.98;
P =0.03
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AIRE ramipril

2006 patients with clinical or
radiological evidence of heart failure
within 2-9 days of a myocardial
Infarction
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Sudden death accounted for 54% of all deaths
and 93% of out-of-hospital deaths

Only 39% of sudden deaths were considered to
be due to arrhythmias.

Mode of death Placebo Ramipril Total (%)
Sudden cardiac 121 (55%) 89 (52%) 210 (54%)
Circulatory failure 77 (35%) 66 (39%) 143 (36%)
Stroke 3 4 7 (2%)
Other vascular 6 2 8 (2%)
Non-vascular 15 9 24 (6%)
Total 222 170 392
*P=0-002.

Cleland et al. Eur Heart J 1997; 18: 41-51



MRA vs. placebo —redukce SCD

75% nemocnych s LVEF < 35%, lepSi efekt u nizké EF, mladSich a uzivajicich BB

Placebo
Intervention
0.20 0-201 EPHESUS 0.20-
RALES . EMPHASIS-HF

o 5 Crude HR = 0.79 (95% Cl 0.64, 0.97 3
® s Crude HR = 0.71 (95% CI 0.54, 0.95) 2 0.151 rude HR = 0.79 (95% C1 0.64, 0.97) ? ois Crude HR = 0.79 (95% Cl 0.57, 1.11)
S P = 0.021 z P=0025 [ P =0.152
el k= £
3 S 0.10 E
S 0.104 a 2 0.104
[} o Q
[ = 9
2 5 £
3 E 005 E
E 0051 5 g 0.05
o © ©

0.004 0.00-6 0[5 ‘II 115 12 0.001 T T 1 T T

T T T T T . . 4] 0.5 1 1.5 2
0 05 Foll 1t' 13 2 Follow-up time (years) Follow-up time (years)
. ollow-up time (years) Number at risk Number at risk
Number at risk Placebo 3313 2984 2418 1231 324 Placebo 1373 1153 964 778 605
Placebo 841 719 621 557 370 Intervention 3319 3044 2463 1273 340 Intervention 1364 1146 985 809 643
Intervention 822 732 663 597 407

HR 0,71 HR 0,79 HR 0,79
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MRA vs. placebo —redukce SCD

No. No.SCD No.SCD Unadjusted Adjusted

Study patients MRA  Placebo HR (95% Cl) HR (95% Cl) p value
|
|

RALES 1652 110 82 = | 0.71 (0.54-0.95)  0.70 (0.53-0.94)  0.017
|
|
|

EPHESUS 6220 201 162 - 0.79 (0.64-0.97)  0.80(0.64-1.00)  0.053
I
|
|

EMPHASIS-HF 2562 76 61 = ; 0.79 (0.57-1.11)  0.74 (0.52-1.05)  0.091
|
|
|
|

OVERALL 10443 387 305 — - 0.7 (0.66-0.89)  0.76 (0.65-0.89)  0.001
|
|
|

T f i
0.5 1.0 2.0

MRA better Placebo better
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PARADIGM - HF
Sakubitril/valsartan vyznamnéeé snizil pocet nahlych SCD vs. enalapril

0.10 A

o — Enalapril
'O . .
- sakubitril/valsartan . ,
2 008 ICD mélo pouze 14,9% nemocnych
2 ] (vs. potencialné indikovanych 85%)
_&U 0.06
3 0.04 Hazard ratio,
r-e sakubitril/valsartan p-hodnota
% | Nahla srdeéni vs enalapril pro
5 002 HR=0.80 (95% ClI: 0.68-0.94) amrti n (%) (95% CI) interakci
g p=0.008
% 0 T T T T T T - —ICD 525 (93.6%) 0.82 (0.69-0.98)
0 180 360 540 720 900 1,080 1,260 0.17
Pocet dnl od randomizace '
+ICD 36 (6.4%) 0.49 (0.25-0.98)
Pocet pacientu v riziku
sakubitril/valsartan 4,187 3,891 2,478 1,005
Enalapril 4,212 3,860 2,410 994

Zresuscitovana nahla umrti* se stala u 16 pacientt Ié€enych sakubitril/valsartan vs. 28 pacientl IéCenych enalaprilem (HR 0.57,
95% CI: 0.31-1.04, p=0.07).

Sakubitril/valsartan vyznamné redukoval riziko kombinovanych zresuscitovanych a neresuscitovanych nahlych umrti a to 0 22%
ve srovnani s enalaprilem (HR 0.78, 95% CI. 0.66-0.92, p=0.002)

ZI) VSEOBECNA FAKULTNI T 1 LEKARSKA .
Universita Desai et al. Eur Heart J 2015;36:1990-7;

* 8 ' NEMOCNICE V PRAZE ita Karlova Cl=interval spolehlivosti; HR=pomeér rizik *Zresuscitovana nahla umrti jsou definovana jako Uspésna resuscitace zastavy srdce




Riziko komorovych arytmii pri lecbe SGLT2i

SGLT2i Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
EMPA-REG METSU 2013 0 449 0 217 Not estimable

ANTATA-SU 201 1 482  1.7° 17 [0.01. 4. <
EMPA-REG 2015 11 4687 13 2333 14.3% 0.42[0.19, 0.94] =
CANVAS 2017 10 2886 9 14417  9.9% 0.55[0.22, 1.36] =
) w
DAPA-HF 2019 55 2368 67 2368 54.2% 0.82[0.57, 1.17]
- . [+] . . , .

EMPA-REG MONO 2015 1 453 0 223 06% 1.48][0.06,36.52] * »
DECLARE-TIMI 58 2018 19 8574 11 8569  9.1% 1.73[0.82, 3.63] -
EMPA-HEART CardioLink6 2019 1 49 0 48 04%  3.00[0.12, 75.48] »
Leiter 2014 1 482 0 483 04%  3.01[0.12, 74.13] >
Mathieu 2015 1 160 0 160 04%  3.02[0.12, 74.66] »
Nauck 2013 1 406 0 408 04%  3.02[0.12, 74.41] »
EMPA-REG H2H-SU 2018 1 765 0 780 04%  3.06[0.12, 75.30] »
Total (95% CI) 27351 22612 100.0%  0.85[0.66, 1.11] <P
Total events 109 111
Heterogeneity: Chi2 = 11.69, df = 12 (P = 0.47); 12 = 0% oi 1 sz of 5 1 2 5 11'0

Test for overall effect: Z=1.19 (P = 0.23)
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Favors SGLT2i Favors Control

Fernandes et al. Heart Rhythm 2021;18:1098-1105



Riziko nahlych umrti pri lecbe SGLT2i

SGLT2i Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.13.1 Sudden Cardiac Death
EMPA-REG RENAL 2014 0 419 1 319 0.7% 0.25[0.01,6.23] ¢
CANVAS-R 2017 0 2904 1 2903 0.7% 0.33[0.01,8.18] ¢

u)APA-HF 2019 18 2368 27 2368  11.7% 0.66 [0.36, 1.21] — 1

EMPA-REG 2015 53 4687 38 2333 21.8% 0.69 [0.45, 1.05] — &
DECLARE-TIMI 58 2018 14 8574 16 8569 6.9% 0.87 [0.43, 1.79] B
CANVAS 2017 9 2886 5 1441 2.9% 0.90 [0.30, 2.69] - 1
CREDENCE 2019 2 2200 2 2197 0.9% 1.00 [0.14, 7.10]
VERTIS SU 2018 1 880 0 435 0.3% 1.49 [0.06, 36.54]
Subtotal (95% CI) 24918 20565 45.9% 0.72 [0.54, 0.97] ‘
Total events 97 90

Heterogeneity: Chi? = 1.48, df =7 (P = 0.98); 2= 0%
Test for overall effect: Z=2.18 (P = 0.03)

1.13.2 Sudden Death

Nauck 2013 0 406 1 408 0.6% 0.33[0.01,8.23] *
CREDENCE 2019 3 2200 8 2197 3.5% 0.37 [0.10, 1.41] -
VERTIS SU 2018 1 880 1 435 0.6% 0.49 [0.03, 7.91]
CANVAS 2017 8 2886 6 1441  3.5% 0.66 [0.23, 1.92] —T
DECLARE-TIMI 58 2018 21 8674 23 8569 10.0% 0.90 [0.50, 1.63] —
CANVAS-R 2017 6 2904 6 2903 2.6% 1.00 [0.32, 3.10] B S
VERTIS RENAL 2018 3 313 1 154 0.6%  1.48[0.15, 14.35] -

( DAPA-HF 2019 19 2368 10 2368 4.3% 1.910.88, 4.11]
Cefalu 2015 1 460 0 462 02% 3.02[0.12, 74.32] g
Subtotal (95% CI) 21091 18937 25.9%  0.98 [0.69, 1.41] > 2
Total events 62 56

Heterogeneity: Chiz2 =6.77, df = 8 (P = 0.56); 1> = 0%
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Fernandes et al. Heart Rhythm 2021;18:1098-1105



Riziko SCD v randomizovanych studiich je heterogenni
a zdanlive klesa v Case
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S pokroky ve farmakoterapii klesa procento nemocnych umirajicich nahlou srde¢ni smrti
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Shen et al. N Engl J Med 2017;377:41-51
Leyva et al. Circulation. 2023;147:759-767.



se cetnost celkovych umrti ve studiich vs. proporce

nemocnych umirajicich nahle

20

Annual rate of all-cause death
15
1

Slope (per decade): -4.48 per 100 patient-years, p=0.059
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Snizujici se cetnost nahlych umrti je v korelaci se snizujici se umrtnosti
celkove, proporce nemocnych s nahlymi umrtimi je i nadale vysoka
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Leyva et al. Circulation. 2023;147:759—-767.



Vypovidaji nedavne studie relevantne o vyznamu ICD?

ICDs received a Class | (level of evidence A) guideline
recommendation for patients with HF in 2008

Studie Intervence EF inclusion % indikované k % nemocnych s
ICD ICD
PARADIGM-HF Sac/Val EF<40% 85% 14,8%
DAPA HF Dapagliflozin EF<40% 26%
EMPEROR REDUCED Empaglifiozin EF<40% 73% 31,4%
VICTORIA Vericiguat EF<40% 27,8%
COMMANDER HF Rivaroxaban EF<40% 8,7%
EMPHASIS HF Eplerenone EF <30 (35%) 100% 15,4%
ATMOSPHERE HF Aliskinrene EF <35% 100% 14,9%

Nemocni zarazeni ve velkych RCT analyzujicich efekty farmakoterapie nejsou lé€eni ICD
podle guidelines, na rozdil od zpravidla optimalni farmakoterapie

VSEOBECNA FAKULTNI
NEMOCNICE V PRAZE

Gama F et al. J Am Heart Assoc. 2020:9:e015177




Riziko nemocnych s ICD vs. bez - metaanalyza

Risk Ratio and 95% CI P Value for Interaction
All-cause death
Studies published before 2008 0.88 (0.75-1.04) 0.57
Studies published after 2008 0.83 (0.73-0.94)
Studies with EF 35% to 40% patients 0.89 (0.79-0.99) 0.27
Studies with only EF <35% patients 0.79 (0.65-0.94)
Studies reporting the use of CRT 0.86 (0.76-0.98) 0.70
Studies not reporting the use of CRT 0.83 (0.72-0.96)
Sudden cardiac death
Studies published before 2008 0.66 (0.45-0.97) 0.09
Studies published after 2008 0.44 (0.34-0.56)
Studies with LVEF 35% to 40% patients 0.52 (0.38-0.73) 0.89
Studies without LVEF 35% to 40% patients 0.51 (0.35-0.74)
Studies reporting the use of CRT 0.41 (0.31-0.55) 0.08
Studies not reporting the use of CRT 0.60 (0.44-0.81)

CRT indicates cardiac resynchronization therapy; EF, Ejection Fraction; and LVEF, left ventricular ejection fraction.
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ICD v klinickych studiich stale spojen s nizsim rizikem SCD

ICD Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
CHARM-Added 'Y 7 100 311 2448 8.4% 0.55[0.27, 1.13] —
CHARM-AIt ! 5 68 186 1960 6.0% 0.77 [0.33, 1.82] —
CORONA 12 12 136 631 4875 14.8% 0.68 [0.40, 1.18] =T
EMPHASIS-HF 13 11 421 125 2316 11.9% 0.48 [0.26, 0.89] e
PARADIGM~HF 15 36 1243 525 7156 39.7% 0.39 [0.28, 0.55] -
WARCEF'4 20 418 Y £ 4 836 19.2% 0.52 [0.32, 0.84] —
Total (95% CI) 2386 19591 100.0% 0.49 [0.40, 0.61] &
Total events 91 1855

Bai o 2 . e == L 4 il ]
Heterogeneity: Tau® = 0.00; Chi* = 4,33, df = 5 (P = 0.50); I = 0% 0.01 0'1 1 10 100

Test for overall effect; Z = 6.58 (P < 0.00001)

Favours ICD Favours control

Risk ratio 0.49 (0.40-0.61)

VSEOBECNA FAKULTNi * L LARARSKA
NEMOCNICE V PRAZE kY Universita Karlova

Gama F et al. J Am Heart Assoc. 2020;9:e015177




Zaver

* Riziko NSS v klinickych studiich v ¢ase klesa, pokles je vsak paralelni s poklesem
celkového rizika umrti

« Léky doporucené podle guidelines maji s vyjimkou diuretik evidenci o snizeni
rizika NSS

 Nejpresvédciveéjsi je evidence pro betablokatory, MRA a sacubitril/valsartan

« Ve vétsiné studii je optimalizovana farmakoterapie, vyuziti ICD je ale hluboce pod
ocekavanim a nerespektuje doporuceni

 Metaanalyza studii ukazuje, ze nemocni s implantovanym ICD maji stale lepsi
prognozu, nez bez néj

« Evidence neni dostatecna pro opusténi strategie ICD u nemocnych se snizenou EF

VSEOBECNA FAKULTNI ST 1 LEKARSKA
NEMOCNICE V PRAZE RBiYJ Universita Karl




