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Background: Patients with heart failure are at risk of rehospitalization and high mortality. Current heart
failure guidelines recommend the evidence-based pharmacological management for heart failure with reduced
gjection fraction (HFrEF) to improve clinical outcomes. The challenge is how to construct optimal treatment for
better results and minimized adverse events in clinical practice. Objective: We aimed to determine the association
between patients with HFrEF who were prescribed target or optimal dose of medications and clinical outcomes.
Methods: This was an analytic study in patients with HFrEF from January 2008 to December 2019. Primary outcome
was the composite of cardiovascular death or heart failure hospitalization. The secondary outcome was all-cause
death. Univariate and multivariate analysis were used to estimate the independent effects of predictor variables
and survival. Results: There were 345 patients were enrolled with mean age 58.34 + 12.97 years. The majority of
patients were male, NYHA functional class |-l and non-ischemic cardiomyopathy. Few patients were achieved target
dose of ACEI/ARB (16.81%), beta-blockers (47.09%), spironolactone (6.34%) and ARNI (13.95%). At follow up, patients
who received < 50% target dose of beta-blockers and ACEI/ARB were associated with more primary outcome (log
rank p < 0.01), whereas those who received spironolactone cannot demonstrate the difference in outcome (log
rank p = 0.09). In multivariate analysis, NYHA functional class llI-IV (p = 0.003) and atrial fibrillation (p = 0.007) were
an independent predictor of worse clinical outcomes. While, patients with improve LVEF (p < 0.001) and received >
50% target dose of ACEI/ARB (p = 0.017) were an independent predictor of favorable outcomes. Conclusion: This
study demonstrated significant gaps between clinical practice and guideline-directed medical therapy in current era
of HFrEF therapies. Patients who received neurohormonal blockade medications > 50% dosage of target dose were
associated with improve LVEF and better outcomes.

Keywords: Heart failure with reduced ejection fraction, Optimization of medical treatment, Target dose,

Clinical outcomes
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Tinansnwiin wazannisinanisunsndeu TngUszaad:
ilofnwinavesn1sinudssuazunelunsUfiua
yung e luftieiianeileadumaininazns
Jushvesiilavesdndsanauarnuiadsig q fiduade
ns¥nwae 75015 MsAnw analytic study Tugheila
Aumanananzn1stuivesidlaresansiivanad senin
WauNNIIAY WA, 2551 faRpuSuIAN WA, 2562 NAANS
nanAen1sdedInainanelsemlansenisidisunissnuwly
Tsmguaiiesannangiladume wadndsesdenisde
FININNNANE usAnuPafefifnatunanisinemis
AAENIABNITIATIZINITANNDELONUINLAZNITIATIZNNTS
anneemyuL Ha: fUheduau 345 90 engwads 5834 +
12.97 U fithedningiluneaie, NYHA functional class i
waztlugthengu non-ischemic cardiomyopathy fihelisu
yumevLegegafifiheesléiuvesngu ACEI/ARB, beta-
blocker, spironolactone Liag ARNI Sovay 16.81,47.09, 6.34
uay 13.95 AN 910 survival analysis wudTlugfiaed
1ei5uen beta-blocker wag ACEI/ARB 911 < 59882 50 U84
yunitvang anadwindnaunnninguiildiuevue >
fovaz 50 (log rank p < 0.01) luvazdiguaeflézuen
spironolactone lafinnuuanansfiulunisiianaansnan
(log rank p = 0.09) NANFILATIZI Multivariate analysis WU
Hadviifnavililenaianadndudnunnnitldun guaeisl
NYHA functional class llI-V (p = 0.003) wazlsavlawsusesn
(p = 0.007) Hseiifinaliilonainnadwsvdntoninliun
fwiidinistuimesilaesasdeitu (o < 0.001) uae
FuheiildFuvunaelungu ACEVARB > $opay 50 vosun
e (p = 0.017) a5U: .nmsAnwmuidagduluns jos
failthefifinnehiladumarduesildsuensunatmine
mannsgy §Uaedld3uauiagn ngu neurohormonal
blockade > Saway 50 vaswuathmneg Instudvesiila
wosddneRtunuimadnsmssnwiiandgaeiildzuen
fananluvung < Seeaz 50 vesvwavaneg

AEnAn: nzlaaumalanaznistiusvesiila
Wosanstheanas MsUFuETIIzaN B1vLINgIgAnIY
wWninenan1ssnwnieeddin

unuh
Qﬂwﬁﬁmazﬁﬂaé’umauﬁuﬁzymﬁﬁﬂﬁ’ﬁww
assaguiesnmmuigihenguiddinadiiumssneily
IﬁwmmasgwLLazﬁé’qﬁé’mmmﬁasﬁmqq 91NN15ANYIVS
Thai ADHERE wuindisasinisidedinuesitaeil 1 T, 5 ¥
uaz 10 Jogil 28%, 58.2% way 73.3 muardu' Tutlagli
Tefwmdumsimuanasgiumsinmitheiiiinnesiile
auwmanazusvesilavesansdeanad (heart failure

reduced ejection fraction, HFrEF) %ﬂiﬁ'LLﬁQ’ﬂ’mﬁﬁ left
ventricular ejection fraction (LVEF) Usanin3esay 40 1nag
finguszasdiiievzaonisdiiiuvedsa ansnsnisidedin
andmsmsusugilulsseuiauaziligtaesdaunmdia
it n13shwAIeelungy neurohormonal blockade
\ugnguvdnilflunmssnuiasifansiiladuman G
Uszﬂauﬁwaﬂuﬂeju angiotensin-converting enzyme
inhibitors (ACEls), angiotensin receptor blockers (ARBs),
beta-blockers, mineralocorticoid receptor antagonists
(MRASs) tkaig angiotensin receptor-neprilysin inhibitor (ARNI)
Budulpemsdnudesusaznguiunsinisuiusuae
vungagamutimnefifiionsladu (target dose) usily
e FianuingUaeynseliamisaivefivuingedn
Iiosnnithouseidedidalunisldomiesiafiane
uwnsndeundsminnisinudasen’ Jndufiunvessnided
WleAnwimavesnsinwiseelugtay HFEF Tagnisuuen
fivanzau (optimization of medical treatment; OMT) uag
nswistladeiinasenisnugtas eiduuuimislunns
Wannsguasnugieifinngiledumadldogamnzas
lunwuia

Saqua:dsms

nsenunidunisfine analytic studylagrinunns
NNTANINAUZNTIUMTITOLA LTI 10Ul sANTIIEN
finasinsfaidennguiegratamsnulaungiheegius
18 Yidane HFEF Fadrsunsinulunddniileduman
a0 1UUlIANTINONIZWINLAOUNNTIAN W.A. 2551 DaRDU
funau wa. 2562 wazannsaaeuiiaainate n1sdnngy
f?f'sasmaaﬂmﬂmﬁ%’al@’ﬂmQ’ﬂasﬁmﬂmﬁﬂmLLazQ'{h&Jf/'i
dmgeananeddn ogsuwndlsailadudlinisihem
dUaelasiinisuIueuaznssnmauinsgiulunsinwm
iVl Tnensufuendielinld optimal dose nuedens
Usugitelvlduunngeaeaigihsazanunsasulalaglaivivli
Lifinnmzunsndounngiisannisusunnauaseiinvesen
AzIdelevinsTndeyaaniavssideulaun Gﬁagaﬁugm,
FyaadTn, Y, diuas, nansIIneiesljianag,
New York Heart Association (NYHA) functional class,
6-minute walk test (6MWT), Nansasiarlasenauazviou
anudigs, Mslde1 wiauazvuinefifuasldsu wasnne
wnsndouiiinduszurinsldsunissnm

nan1ssneInsmdiinlaunwaansvan (primary
outcome) AoNaaWSTIM (composite endpoint) U8IAT
1@eTInanlsmiila (cardiovascular death) wsen1s5uld

o & v ~ o P &
NV LUUEJJU']?JIU%@QI?QWEJ’]U']aLu@Qﬂ’]ﬂﬂ']’lgvrﬂﬂagJWm')ﬂi\i

wsn (first HF hospitalization) Waawss94 (secondary
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outcome) Aonstdedinanyname (all cause-death) N3
nszideyavilaeldiusunsudniagunnead JMP version
1. 1msievideyaiidu categorical variables Lauslag
T8y, mnud, Seeay nsiUseudisunnuuanslag
19 chi-squared test %3e Fisher’s exact test %’am‘]aﬁrﬂu
continuous variables wanaly mean + SD %38 median
(interquartile range, IQR 7 1 way 3) M3WSeuifisuay
unnmalagld student’s t-test 58 Wilcoxon test MIAATIEY
seyzUapamnn1sal (survival analysis) lag Kaplan-Meier
survival curve Jadeiifinatunanssnwmenainiasen
#78 univariate Waz multivariate regression analysis ULaug
%’ayjaﬁ’w hazard ratio (HR) kag 95% confidence interval
(95% CI) fien p < 0.05 wansdanisiifudAoymnaana

Wa
1. dnwagduyana
mmﬁ’wmué’ﬂ'aEJ17'iLSﬁw%’Uﬂﬂi'?ﬂwauﬂaﬁﬂﬁaiaé'umm
W 663 518 fin1sdinenainnisane 318 s1eiiesen

wfunsshwldseiios 138 1g, Smheesnanadiinila
Suwian 47 318 wazdeiaiieSnwselsaneunadudstn 133
10 e fiaseglunisdinundl 305 59 szezaalunis
Ainnun1ssnundiAndsegnu 51.25 (IQR 23.36, 87.45) oy
914108y 58.30 + 1297 U mavie¥esas 66.38 1 body
mass index (BMI) 1@ 23.94 + 4.71 kg/m’ fflhedanilua)
ag/lu NYHA functional class Il foe/ae 85.22 @14199040 198
wladumaniiiesan non-ischemic cardiomyopathy Souaz
64.06 Msmsaulaun ludhiludangs, anudulaings, vy,
Tsanaenidenitiladiu uaslsalasesadusuou Sovay 79.42,
58.84, 38.26, 34.49 Lag 31.30 AUAINU AULANAINTZAING
nauiftheiiinuas liinnadwsudniilodunis@ng (baseline

clinical characteristics) flauandlum3199 1 wungeiaaes

naulafanuwanasiuseniname, 918, BMI, Iwas, n1sld
device way LVEF Tunguithefifnnadwsudnwuingiiae
NYHA functional class IHI fesndn, anusuladingauus
A1, 6MWT Heunin warillsavasnidaniilafu Tsalndods
uazlsnlawusgindosninlunguiinedlifonadnsndn

7157197 1 anuwenaneseninanyagduyaravainguteiiauaslifanadnindnilezunisfinm

X

&
BDUANUITU HU28919%UA
v o9 v

(n=345)

' Y ra v ¢ ' Y a o & o
nguifUagliifanadnsvan  nquiUneiianadnsndn  p-value

(n=196) (n=149)

SEeLAUNTANAINATTSAYT (Rey)  51.25 (23.36, 87.45)

62.97 (28.62, 92.25) 44.75 (17.43, 77.20) <0.01

918 (¥)
LNATIE
NYHA functional class Il
Body mass index (kg/m?)
anuaulaindauy Wa.Usen)
Fwas (ada/uni)
6-minute walk test (1U»%)
awmnvesn1eialadaman
Non-ischemic cardiomyopathy
Ischemic cardiomyopathy
Uszidlsasau
loduludongs
AnuAuladings
WU
Tsrnasaidonirilafu
TsnlmFoss

Tsalaidusesn

58.34 + 12.97
229 (66.38)
294 (85.22)
2394 +4.71

118.19 + 18.77

81.15 + 15.08

358.85 + 94.99

221 (64.06)

124 (35.94)

274 (79.42)
203 (58.84)
132 (38.26)
119 (34.49)
108 (31.30)

86 (24.93)

57.93 + 12.39
135 (68.88)
180 (91.84)

24.16 +4.73

121.10 + 17.04

80.82 + 15.31

368.04 + 90.71

139 (70.92)

57 (29.08)

157 (80.10)
112 (57.17)
66 (33.67)
55 (28.06)
48 (25.13)

30 (15.31)

58.86 + 13.72
94 (63.09)
114 (76.51)

23.65 + 4.69

114.10+ 20.25

81.57 + 14.83

342.58 + 100.57

117 (78.52)
91 (61.07)
66 (44.30)
64 (42.95)
60 (40.27)
56 (37.58)

0.51
0.26
< 0.01
0.32
< 0.01
0.65

0.04
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7137997 1 anuuanisseninsinuazduyaraveingugUleiiiauasliifanadnsndndalsunisfinw (o)

X

dyanugIU JUaevavan

(n=345)

' ¥ 1 1a L < LY
nquffUaglaifinuadwsvan p-value

(n=196)

' Y a L < L
nauRUILNaNaaNsRaAN
(n=149)

Uszdlasunisld device
ICD
CRT w30 CRTD
NaN13ATIIM Wi IUHURNS
Albumin (g/dL) 3.93 + 0.45
eGFR (ml/min/1.73m?) 71.20 £ 21.51
Hemoglobin (g/dL) 12.88 + 1.86
Hemoglobin Alc (%) 753 + 1.71
Electrocardiography
QRS duration (msec) 114.51 £ 27.31
Left bundle branch block 34 (9.97)
Echocardiographic parameters
LVEF (%) 25.89 + 8.97
LVEDD (cm) 6.42 + 0.93

Improved LVEF 145 (42.03)

11 (5.61) 12 (8.05)

9 (4.59) 11 (7.38)
4.06 + 0.37 3.76 £ 0.50
75.66 + 21.30 65.48 + 20.47
12.88 + 1.74 12.87 + 2.02
6.91 = 1.50 8.39 + 1.63
109.30 + 25.45 121.38 + 28.24
18 (9.28) 16 (10.88)
26.02 + 891 25.73 £ 9.09
6.35 = 0.89 6.51 = 0.98

110 (56.12) 35 (23.49%)

Eﬁagaﬁ%aualﬂuﬁﬁmu ($ouaz), Aady + standard deviation, AsegIU (interquartile range 91 1 waz 3)

CRT = cardiac resynchronization therapy, CRT-D = cardiac resynchronization therapy with defibrillator, eGFR = estimated glomerular

filtration rate, ICD = implantable cardioverter-defibrillator, LVEDD = left ventricular end-diastolic diameter, LVEF = left ventricular

ejection fraction, NYHA = New York Heart Association

2. NT5NEIRI8YN

dtheldsunsusuelaseaunndlspilauaeguaitoe
TAURNERaIII TN e‘h‘w%"umﬁ@'ﬂwiﬁ%mﬂ%amﬁwLﬁa
L%Illﬂ’liﬁﬂ‘b}']LLa%éIquﬂﬂ’liﬁﬂH’lﬁx‘iLLﬁﬂ\ﬂugﬂﬁ 1 wuisovay

2098754 beta-blocker NEUIwNlATUlsunne1aiY Tuvaed

'
a

Eﬂﬂﬁj&l ARNI, hydralazine/nitrate, ivabradine, kg SGLT2i

HUeNlaTusiiiay udengs ACEI/ARB NEUaenlasullanas

ndsdugansnwdesanldsunauasudu ARNI (Gevay
13.57) uag hydralazine/nitrate (5p8ay 6.43) dmsuioeay
vouftefildisurunnay target dose vosEngy ACEY/
ARB, beta-blocker, spironolactone, ARNI, ivabradine o
hydralazine/nitrate iy 16.81, 47.09, 6.34, 13.95, 37.04
uay 14.71 snudau lnglasurunenandusesazved target
dose wasINFUTIAUTOEAE 49.71, 68.26, 45.01, 48.10,
57.41 uag 40.28 auanu waglavihnisissuiisudiuau
($ouay) voufthefilisusniuticesdosas target dose 7
Yoway 0-25, 26-50, 51-75, 76-100 fauandlilunisnedl 2
szevnarlunsusueiielild omMT Y838 Ndu ACEI/ARB,
beta-blocker, spironolactone, ARNI, ivabradine Lag
hydralazine/nitrate fensisegu (IQR) 88l 6.48 (0.08, 29.22)

W, 12.17 (2.00, 32.75) 1oy, 0.75 (0, 16.25) Ly, 8.64
(1.75, 15.25) \iow, 2.5 (0, 14.41) \piou uay 11.29 (0.38,
33.13) iU MUY

levhmsiBeuiisunsinundeeseninaginediin
wadwsvdniunguilliiAnnadmsvandauandlunisiedl 3 wu
Tgreiinnadndudnlaiuelungu ACEI/ARB uag beta-
blocker Hosninguitheiiliianadnivan Tuvaeiigiae
weaoanduléuen ARNI uag ivabradine launnsneiu nay
FuhenliRanadnsvanlasurneadeninninguiiin
nadwsuanlawnenlungu ACEI/ARB (oeaz 55.15 vs 40.78,
p < 0.01), beta-blocker (5orag 75.33 vs 58.14, p < 0.01)
way ARNI (5ewag 55.36 vs 36.81, p = 0.02) ualasurUIngN
1uﬂ6ju spironolactone, hydralazine/nitrate lLa% ivabradine
lalumnansiuegedidedAgnisas

3. Wan1s3iNw

spwhamsinudifthedeTisiomn 106 8 Gosaz
30.73) iAnadnsvian 149 1 (Gewag 43.19) @edinanaie
Isaviilauagviaeniden 63 e (fovay 18.26) laslanwgnis
FeTinnuseazBondel nnehledumm 33 e (Govay
52.38), nngiilangawiudundu 20 518 (Sesa 31.75),
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némuorlaninidon 5 916 (Govas 7.99), Filaduiindons
3 918 (Fosay 4.76) uaglsaviaonidendauas 2 au (Sewas 3.17)
910 survival analysis Tivinsnunlugtaeilasuelungy
beta-blocker, ACEI/ARB uag spironolactone laguuagiae
AlsFuendananneenidu 2 nau loun nguilésusunneios
ni¥eua 50 wes target dose uaznguilldzuet wnndn
visewihiusesas 50 v04 target dose nudilugthefilsisuen
beta-blocker kag ACEI/ARB vu1ngntiaaninfosas 50 ¥4
target dose innadwsudnINNINguldFuTAIINNT

93.6294.78

&

81.16

I5725

79.13

I59 .42

visewihiusesaz 50 (log rank p < 0.01) Tuvasziigtedilésy
81 spironolactone Lifinnuuanasiulunisiiarnadnsnan
sgvisgfieviaaendu (log rank p = 0.09) fauandlugudi 2
(A-C) uenaniudanurlugiaeild¥ueingu beta-blocker,
ACEI/ARB uag
Youay 50 04 target dose \inHadNETOITRENIEB Tl

spironolactone YUINYILINAIINTDNIAY

Fuvwimeeunindevas 50 ¥e4 target dose lawil log rank
p <001, p < 0.01 Uaz p = 0.045 WA UM 2 (D-F)

W SumsAnen W duganisanen

86.09

53.91
4.64

32.17
15 07
7.83
2. 03 522
e

8‘& _‘_\o v
O\Q 0\\) 90

ACEI = angiotensin-converting enzyme inhibitor, ARB = angiotensin receptor blocker, ARNI = angiotensin receptor-neprilysin

inhibitor, SGLT2i = sodium-glucose cotransporter-2 inhibitor

sUN 1 wWhsuisuaniigihelasulumsshwviameiiladuvailioSsuuasduganisiinw

= ~ ) ' A & o v Yo
71514971 2 Wisuiflsurnausaznguinidurisesiosazues target dose fifUaelasu

fouazves Target dose 0-25%

26-50% 51-75% 76-100%

a7 (51)
28 (21)
BB 79 (25)
ARNI 17 (37)
Spironolactone 2 (35)
Hydralazine/nitrate 28 (62)

Ivabradine 3(11)

19 (21) 5 (6) 21 (22)

40 (30) 51 (38) 16 (11)

67 (21) 20 (6) 155 (48)

18 (39) 7 (15)
116 (57) 13 (6)
9 (20) 7 (16)

4 (15)
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7137197 3 Auwananeszrinsiliaveseieldsudieduaanisinulungudtlsniinuas Litianadnsvean

fauls HUaenanun
(n=345)

ngugUaeliiiia

NARWSTAN
(n=196)

w“an
(n=149)

J Y a L 4
ﬂq&ﬁdﬂ?ﬁltﬂﬂﬂﬁﬂ?‘lﬁ p-value

giigUanldFu
ACEI/ARB 232 (67.25)
Beta-blocker 327 (94.78)
ARNI 43 (12.46)
Spironolactone 205 (59.42)
Hydralazine/nitrate 34 (9.86)
Ivabradine 27 (7.83)
vungnduiesasvas target dose
ACEI/ARB 49.71 + 29.60
Beta-blocker 68.26 + 35.34
ARNI 48.10 + 26.87
Spironolactone 45.01 + 20.30
Hydralazine/Nitrate 40.28 + 28.57
Ivabradine 57.41 + 34.49
sIngudy
Digoxin 52 (15.07)
Diuretic 186 (53.91)
SGLT2i 18 (5.22)
GLP1a 5 (1.46)
Antiplatelet 187 (54.20)
Statin 287 (83.19)

Oral anticoagulant 87 (25.29)

142 (72.45)
192 (97.96)
26 (13.27)
105 (53.57)
11 (5.61)
13 (6.63)

55.15 + 29.96
75.33 + 33.18
55.36 + 29.55
44.05 + 19.77
41.25 + 28.67
54.15 + 37.24

18(9.18)

90 (60.40)
135 (90.60)
17 (11.41)
100 (67.11)
23 (15.44)
14 (9.40)

40.78 + 26.85
58.14 + 35.99
36.81 = 17.40
46.03 + 20.88
39.50 + 29.05
60.49 + 32.39

34 (22.82)

< 0.01

65 (33.16) 121 (81.21) <0.01

9 (4.59) 9 (6.04) 0.55
4 (2.05) 1(0.68) 0.40
103 (52.55) 84 (56.38) 0.48
170 (86.73) 117 (78.52) 0.04

31 (15.90) 56 (37.58) < 0.01

%’auuaﬁ%auad‘]uﬁ'mau (Sowag), ALady + standard deviation (ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor

blocker; ARNI, angiotensin receptor-neprilysin inhibitor; GLP1a, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose

cotransporter-2 inhibitor)

4. namsanedadeiifinasenanisineanieaadn

9INNTIATIZIA Univariate regression analysis (113719
7 4) wuindadediinaianadnsudn (primary outcome)
seyiams¥nusnnnIldunguaedisl NYHA functional class
-V, Wulsavaasdanimilany, lsamladusesn, vy,
ANuAUlafnAIULToanIIBLYINAU 90 uN.USem, eGFR Hae
31 60 MU/min/1.73m?, wag QRS duration Ty Jade
fifnavhlinadndudnseminanmssnuieaniilaud 6MwT
Lﬁu%u, LVEF 1nnnansegay 40 1da5un1ssnen (heart failure
improved EF; HFIEF) uagléisuenlungu ACEI/ARB aunen

WNNINUSBWINAUSBEAE 50 VB4 target dose NSILATIZIAIY
multivariate regression analysis Wuﬂﬂﬂﬂﬁaﬁﬁmaﬁéﬂ’m%
AakadnsnanuInnIlen NYHA functional class III-IV (p =
0.003; adjusted HR 3.44, 95% CI=1.60, 7.15) uazlsprlaisiu
3¥30 (p = 0.007; adjusted HR 2.31, 95% CI=1.29, 4.15) a1
Yaduiifinafivziionadnsndnseninanssnudosninldun
Qjﬂ’mﬁ' improved LVEF (p < 0.001; adjusted HR 0.31, 95%
CI=0.17, 0.58) waglasuenlungu ACEI/ARB vu1ag1uInnin
Wiewinuiesaz 50 94 target dose (p = 0.017; adjusted
HR 0.49, 95% CI=0.27, 0.88)
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Na. at risk

BB < 50%

BB 2 50%

1.0

BB 250%

Survival free of events

Logrank P<0.0001  HR2.02(95% CI, 1.42:2.87)
B T S )
Time to event {months)

20 100 120

24 13

99 68 33 18

Survival free of events.

No. at risk

ACEI/ARB
<50%

ACEIIARB
250%

Primary outcome (Cardiovascular death or heart failure hospitalization)

ACEI/ARB 2 50%

ACEI/ARB < 50%

Log-rank P =0.0017  HR 1.97 (95%Cl, 1.28-3.02)

0w ow®
Time to event (months)

49 33

"
20

114 68 24

"7 85 74 59 £

Spiranolactane < 50%

spirnalactone 2 50%

Survival free of events

| log-rank P=0.0926  HR0.70(35% Cl, 0.45-1.06)
0

20 40 60 80

Time to event (months)

100 120 100

No. at risk

s Spironolactone 52 38 30 17
<50%

22 10 Spironolactone 83 42 27 15 10
250%

D

BB < 50%
BB 250%

Secondary outcome (All-cause death)

1.0

Sunvival free of events

* Log-rank P <0.0001

HR 3.34 (95% CI, 2.19-5.08)

T
o 20 a0 60 4 100 121

Time to event (months)

No. at risk

a3 53 42 3 18 12 5

234 205 164 122 86 42 27

Survival free of events.

No. at risk

ACEI/ARB
< 50%

ACEIIARB
250%

1.0

08 -

06 -

04

0z

Log-rank P = 0.0016
0.0

HR2.27 (85% CI, 1.34-3.82)

ACEI/ARE 2 50%
Spironolactone < 50%

ACEI/ARB < 50%
Spironolactone  50%

Survival free of events

o
i

Log-rank P=0.0451 HR 0.59 (95% CI, 0.35-0.99)

o 20 a0 &0 B

Time to evert (months)

115 87 67 48 3z

118 101 84 89

0.0

100 120 o 20 a0 50 80

No. at risk Time to event (months)

Spironolactone 71 58 42 34 22 12
< 50%

Spironolactone 134 92 65 44 25 15
250%

ACEI = angiotensin-converting enzyme inhibitor, ARB = angiotensin receptor blocker, BB = beta-blocker

=

307 2 nan1s@nwnisinseissezUaaningnisal (survival analysis)

= = o Ao ' YY) aa .
71157197 4 {an13ANYIUITUNUNARONASNGUANNIAGTN (prlmary outcome)

Auds

Univariate

Multivariate

HR (95%Cl)

p-value HR (95%CI) p-value

anwazn1epainlaisun1sAnyn

LWANE

21y > 751

NYHA functional class llI-IV
lsAvaendeniilafiy
Tsmlaiusesn

LU

Body mass index* (kg/m?)
AuAulainfuu < 90 uu.Usen
Fwas < 70 ady/undt

6-minute walk test* (lUMT)

N13M9ANRIUJURNITIEIBIEUNTANEN

eGFR < 60 (mU/min/1.73m?)
Hemoglobin < 12 mg/dL
QRS duration* (msec)

Left bundle branch block
Baseline LVEF* (Saeay)

Improved LVEF

0.83 (0.59, 0.16)
1.28 (0.76, 2.15)
2.63 (1.80, 3.86)
1.81 (1.28, 2.54)
2.02(1.44, 2.83)
1.45 (1.04, 2.00)
0.98 (0.94, 1.01)
2.22(1.13, 4.38)
0.70 (0.47, 1.05)
0.99 (0.99, 1.00)

1.80 (1.29, 2.50)
1.30 (0.89, 1.89)
4.61 (2.34, 8.81)
1.25(0.74, 2.11)
0.64 (1.61, 1.57)
0.28 (0.19, 0.41)

3.44 (1.60, 7.15)

2.31(1.29, 4.15)

< 0.001
0.17
< 0.001
0.15
0.34
< 0.001

0.31(0.17, 0.58) < 0.001

nsaisnsumsiwug Ui 46 alduid 4

Ma1AU - SUNAL 2564 | 87




715197 4 wanisAnwtadeidnanenadnsuannisadin (primary outcome) (Aa)

Univariate

Multivariate

Auds

HR (95%CI)

p-value HR (95%Cl) p-value

AS3NEIREEN
Beta-blocker > 50% %94 target dose
ACEI/ARB > 50% %89 target dose

Spironolactone > 50% U84 target dose

0.50 (0.35, 0.71)
0.51 (0.33, 0.79)
1.44 (0.94, 2.20)

< 0.001

0.002 0.49 (0.27, 0.88) 0.017

0.09

* Per unit change in regression

ACEI = angiotensin-converting enzyme inhibitor, ARB = angiotensin receptor blocker, ARNI = angiotensin receptor-neprilysin inhibitor,

eGFR = estimated glomerular filtration rate, LVEF = left ventricular ejection fraction, NYHA = New York Heart Association)
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