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Background: It remains unclear if patients with acute heart failure syndrome (AHFS) need to reach the
maximally tolerated doses of renin-angiotensin system blockers (RASBs) or beta-blockers (BBs) to obtain
a survival benefit. This study evaluated the dose-response relationship between RASBs or BBs and
survival in AHFS patients.

Methods: In total, 5,331 patients in the Korean Acute Heart Failure registry were analyzed based on the
doses of RASBs and BBs at discharge. Also, an additional analysis of 4,613 patients with dosage
information at the first post-discharge follow-up visit was done. Survival curves were constructed using
the Kaplan-Meier method and compared using the log-rank test, and independent predictors of
mortality were identified with the multivariable Cox proportional hazards model.

Results: In patients hospitalized with AHFS, RASB use at discharge was associated with a significant
reduction in the risk of all-cause mortality. This effect was dose dependent for heart failure with
reduced ejection fraction (HFrEF) but did not attain statistical significance for heart failure with
preserved ejection fraction (HFpEF). BB use at discharge was associated with a reduction in all-cause
mortality in HFrEF but not for HFpEF patients, although this was not dose dependent. At the first post-
discharge follow-up visit, a significantly higher risk of all-cause mortality was associated with the
maintenance or withdrawal of RASBs compared to up-titration of dose in HFrEF patients.

Conclusion: Using RASBs or BBs at discharge was associated with improved survival. A dose-response
relationship between RASB and all-cause mortality was evident in AHFS patients with a reduced ejection
fraction but not BBs. It is important to initiate and up-titrate RASBs to the maximally tolerated dose in
AHFS patients during the transition period, especially for patients with a reduced ejection fraction.
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Kaplan-Meier curve in AHFS patients according to RASBE andBE dose at discharge, separately for nouse (black line), low dose (blue line), andhigh dose (red line).

RASE = renin-angiotensin system blocker; BE = beta-blocker



RAS blocker

Beta-blocker

Kaplan-Meser corve = AHFS patieats socording to RASE and EE dose chimge at first follow-ug

Survteal pragatlity

Surdval robabiliny

Total
e Tp thriti
10
T\? = Llissscr
1 6-%_\_ & Tdnerl
b T
o) i e T
0.8 - e i
. e
- -
- —
0.6 T

Log-rmri PN

o 1 2 3
Time [year)
LI ritration va Maintensnce A=000420
Upricrasion vs Whhdrawsl  F«Du0001
Mzinterancsvs 'Withdrawal FTuD01
10 . - Uparee
'-\‘-n-., - M
T~ = Wikl
b T,
a8 \"H T S,
- e "‘-u.____\_ —
. e
..\1..
a6 | e
Ling-rark P DKL
o4
o 1 2 ;]
Time [year)

Up titration v Maintensnee 8=0.0512
Uptitration vs Whhdrawal  FOu0001
Mazinteranceys Withdrmwsl FOU0001

Survhal pratallity

m

Surdval grobability

s

0G|

04!

oe |

o6 |

o4 4

LVEF < 40%
i Ly v
I-‘T""\\\\ [ ER—
% - Wikl
|
ke
% e
h, “‘*—-L__Hq"'“mq
e P
b s
. -
"
. T
Lag-rank S D00
a 1 2 3
Time [year|
L rivarir v Marterance P={l 0100
Untirationss WEhdrawal  Po00001
Mabmenanoevs Withdraval Po0.0001
e Upcrasies
| =4 Llsuss
! —— - Tukliawal
', —
\‘-, ‘::\:_"'\-\.._M
", e S —
e 1 —
— —
."""---\,\
x\-,.
i
Log-rank F=0 0000
Q 1 2 3
Time [year|

U titraticr we Mardaranoe S=0 a0
Uotirationss Wkhdrswal  Po0000L
Mabrenanoevs Wihdrswal Pe0000L

Survieal pratablity

=]
[

=)
i

10

04

L] 1

LVEF » 40%

e Lp
e Mmmr

:':““-'EP_ - Tl

\-\.
\l‘l‘\x‘
i ‘\.\\

. "-\_\__\:._\_*‘\q
e
e
.

Log-rank MU0

Time (yaar]

L rirarion v Marterancs P={l 5305
Uptitationss WEhdrswal  P=0.0021
Maintenancevs Withdraval P<0.0001

Log-roak P00

@ 1 2

Time year)

Lip tetratoon va Manienarce B=0 2243
Uptiration vs Withorawal  P=0.0112
Iairremance s WEhdmsal 00001

sepimmtely for up tiasoen (black e}, mantenance (bl boe), and sichdeawod (red )

Clinical Implications: My study will help enable cardiovascular clinicians to apply guideline-directed
medical therapy in acute heart failure syndrome patients, especially those with reduced ejection

fraction.



