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Currently, the American College of Cardiology/ American Heart Association (ACC/AHA) and The European Society of
Cardiology (ESC) guidelines remain unclear about the benefits of beta-blockers to reduce mortality among acute myocardial
infarction (AMI) patients without reduced left ventricular ejection fraction (LVEF > 40%). Previous studies showed inconsistent
results regarding the duration of benefits of using beta- blockers in AMI patients without reduced ejection fraction with LVEF >
40% to reduce major adverse cardiovascular events and mortality. Objective: This study aimed to assess the long-term effects
of beta-blockers on mortality and major adverse cardiac events (MACE) in patients diagnosed with acute myocardial infarction
without reduced left ventricular ejection fraction (LVEF > 40%). Method: This was a retrospective cohort study. Inclusion criteria
were patients who had been firstly diagnosed with AMI and had LVEF > 40%, then they were divided into two groups including
those prescribed beta-blockers at the time of discharge from hospital and those who were not. These two groups were followed
up for 2 years. Data were obtained from the electronic medical record from Buddhachinaraj Hospital and Naresuan University
Hospital. Cox proportional hazards model were used to estimate the effects of the primary outcome including death from any
cause and MACE within 2 years after discharge. Results: A total of 473 patients with AMI and having LVEF > 40% were firstly
diagnosed, 337 patients were prescribed with beta-blockers, 136 patients were not. It was shown that patients without beta-
blockers had a higher rate of all-cause of death and MACE (8.8 percent) as compared to those with beta-blockers (7.4 percent).
There were no statistically significant differences in all-cause death and MACE between the two groups observed (adjusted HR
0.62, 95%CI 0.31 to 1.24; p=0.172). Conclusion: Acute myocardial infarction patients without reduced left ventricular ejection
fraction (LVEF > 40%) using beta-blockers and not using beta-blockers showed no significant differences in reducing all-cause

of death and major adverse cardiac event.
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ﬂ’]'iﬂﬂ‘]f}'lﬂ’]ﬁl”ﬁ?,ﬁﬂa’\gll beta-blockers SL'LL‘EEEJ&EJ’]'J@E]E]G]‘i’]ﬂ’]'ﬁLNEJ“E’J@]I%EdIJ’J EJW’JI?]"U’]@LRE]G]L%EJUWN%

Alaiinsiu @TT}Jaaﬁﬂs}ﬁma'wﬁﬁmamﬂuﬁ'am”@ﬁmﬂaﬂ

AN yjawbuﬁ{ LLREA TS

=
NAaNI1IENYN

ﬁ;jﬂam%immsﬁﬂmﬁ\mu@ 473 aw Wi
panuu 2 mjuﬁa mjuﬁiﬁ%’ummjw beta-blockers $1%43%
337 au wazla'ldTuongw beta-blockers §11u31 136 AL
wazaananlaneuia gihodiulng ld3ue metoprolol
propranolol carvedilol atenolol LLas bisoprolol auEaU lag
v IS X A o = . N '
magamvl,ﬂmaa;dmUmmsmmiﬂnmmﬂmﬂuLL@m@m

nuatefupdAyn9eiad onidu oy wa lanannuen

Iaﬁ@zga amlvaiuluiieafiadnd dseidasavasaiu
Isanala dranuaulafiadaladn (systolic blood pressure:
SBP) sinannuaulafialauaaladn (diastolic blood pressure:
DBP) n1sfudrvasnialawasansdny (left ventricular
ejection fraction: LVEF) n153#ia9e STEMINSTEMI laod

WoFIANNEDAN P value <0.05 (013197 1)

A15191 1 iayjaﬁ'ﬂwm:ﬁugmvﬁvlﬂmaamju@”aamaﬁvlﬁ'?u ez a3y IN§W beta-blockers

Beta-blockers at discharge

Variables Beta-blockers No beta-blockers P value
(n=337) (n=136)
Age, years 61+ 17 65+ 18 0.025
Age > 60 years 172 (51.0) 88 (64.7) 0.007
Male 232 (68.8) 79 (58.1) 0.026
Cardiovascular risk factors
Dyslipidemia 202 (55.9) 65 (47.8) 0.016
Hypertension 179 (53.1) 58 (42.6) 0.039
Diabetes 90 (26.7) 28 (20.6) 0.164
Current smoker 99 (29.4) 43 (31.6) 0.630
Family history of CHD 18 (5.3) 1(0.7) 0.021
Vital sign at admission
Systolic blood pressure, mmHg 127.5 £ 35 120.0 £ 33 <0.005
Systolic blood pressure 2 120 mmHg 183 (54.3) 61 (44.9) 0.027
Diastolic blood pressure, mmHg 80 +24 70 £ 20 <0.005
Heart rate, bpm 80 + 18 78 + 26 0.357
Heart rate < 80 bpm 140 (41.5) 59 (43.4) 0.635
eGFR, mL/min/1.73m? 78.76 + 30.79 73.50 + 28.56 0.084
Left ventricular ejection fraction, % 61.41 + 17.85 58.0 + 19.96 0.027
Left ventricular ejection fraction = 50% 226 (67.1) 79 (58.1) 0.039
Diagnosis
STEMI 194 (57.6) 101 (74.3) 0.001
NSTEMI 143 (42.4) 35 (25.7) 0.001
Vessel disease
Left main coronary artery 2 (0.6) 1(0.7) 1.000
Left anterior descending coronary artery 60 (20.5) 29 (21.3) 0.837
Left circumflex coronary artery 7(2.1) 2 (1.5) 1.000
Right coronary artery 45 (13.3) 21 (15.4) 0.553
Multivessel 68 (20.2) 33 (24.3) 0.326
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@139 1 Tayadnuaziugiwiildvasnguaiadninlasumuazlaldiuengy beta-blockers (¢ia)

Beta-blockers at discharge

Variables Beta-blockers No beta-blockers P value
(n=337) (n=136)
Area of Infarction
Anterior wall 78 (23.1) 33 (24.3) 0.795
Inferior wall 88 (26.1) 37 (27.2) 0.807
Lateral wall 3(0.9) 1(0.7) 1.000
Posterior wall 4 (1.2) 2 (1.5) 1.000
In hospital procedure
PCI/CABG 306 (90.8) 125 (91.9) 0.701
Medication at discharge
Dual antiplatelets 335 (99.4) 134 (98.5) 0.326
Statins 318 (94.4) 129 (94.9) 0.832
ACEIs/ARBs 251 (74.5) 95 (69.9) 0.304
PPIs 227 (67.4) 97 (71.3) 0.401

izyznmiumiﬁwmm?iwaaﬂq;uﬁvléﬁ'u BINE
beta-blockers WinnL 454 14 LLa:néjwﬁvlsjvlﬁ?u EINGY beta-
blockers \YinNL 267 1% waé’wfmnmsﬁ@mmjﬂaﬂluu,@iaz
nauwudl giansalmaiediannnnairauaznnians
WNINTaUNITLUURI LAz naaalien (MACE) maamju'ﬁ
vl@ﬁ'ummiu beta-blockers 43142% 25 318 Aalduiasas
7.4 S‘ﬁdﬁaﬂﬂ'hmjuﬁvlaivlﬁ%'u 8N beta-blockers Jd1un

12 1o Aaiduseuaz 8.8 lassungaulngjiinainuaunsn

FauNITTULlauasnaealien (@m'mﬁ 2) uazWUIINgN
Alesuen n{« beta-blockers S Foalunisiianis
\WWodiannnnaunguazmaiianaunsndaunisszuumla
LLa:mamﬁa@ﬁaUﬂ’j'méjuﬁvl&ivlﬁﬁvusrmaju beta-blockers
%u"l,u'LL@m@iNﬁ'uaﬂﬁqﬁﬁfﬂﬁﬁﬂ"'ﬁgmmﬁﬁ (adjusted hazard
ratio (HR) 0.62; 95% confidence interval (ClI), 0.31 14 1.24;

p=0.172) (A13747 2)

A15197 2 qﬁ'ﬁmnﬁua:mwaJLﬁﬂﬂuﬂﬁLﬁﬂmnﬁﬂ%%mﬂnﬂmmqLmzmnﬁ@waLmiﬂsﬁaumaizuw‘”ﬂau,awaa@Lﬁa@

(MACE)

Beta-blockers

No Beta-blockers

Events Adjusted HR* 95% CI P value
(n=337) (n=136)
All cause death 1(0.3) 0 (0) - - -
MACE 24 (7.1) 12 (8.8) 0.59 0.29 - 1.19 0.141
- Recurrent myocardial infarction 20 (5.9) 11 (8.1) 0.54 0.26 - 1.13 0.102
- Heart failure hospitalization 4 (1.2) 1(0.7) 1.19 0.13-10.74 0.880
Total (All cause death and MACE) 25 (7.4) 12 (8.8) 0.62 0.31-1.24 0.172

*Adjusted by age, sex, hypertension, dyslipidemia, systolic blood pressure (SBP), left ventricular ejection fraction (LVEF)
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nmsenesfassfiduslaslsisnmsiaae
LUU Cox regression lapindaseifpanoradnlyle
(Potential risk factor) 'ﬁl P value 38 0. < 0.10 31NN
ATEAULY Univariate Cox regression analysis 413LA312%
WYY Multiple Cox regression analysis LLUU enter method law
Aadandulrhusnatunsenuiuudsvasaandsin mel
lagaga uazddbdrdynisadddauniswiauiu wud
ﬁﬁ]ﬁ'ﬂﬁﬁmmL?}mlunﬁlﬁﬂ%ﬁmmﬂnnmm@;LLazmiLﬁ@wa
unsngaunsrzuuwalanaznasaidendi P value wia o <
0.10 lefurt @18 twer lsnanwaulafiags nazluiulwion
AaUnd Uszidasaunsudulsanala dranuaulafadala
n (systolic blood pressure: SBP) fnanuaulaialalaala
n (diastolic blood pressure: DBP) nsfludiaasrialanas
a9 8 (left ventricular ejection fraction: LVEF) N335aae
STEMI/NSTEMI Lfia'i ATEA Multiple Cox regression analysis
WUL3T enter method wuin laifiTeselandenuasslunis
FoFinnnnnanguazmsiianaunindaunisszuumla
LLa:ma@LﬁaﬂﬂgﬂumjuﬂﬁfuLL@:"L;J'"L@T%’Umﬂa;u beta-

blockers @alsiuandrsnuatsfunddyniiaia lasedn
Hazard ratio +¥In7iU 0.62; 95% CI, 0.31 £i4 1.24; p=0.172
MNNTATzEngutan (subgroup analysis) lasdfiifae
laun a1y wwa lsaanuaulafings nazluduluifen
AaUnd enanuanlafadaladn (systolic blood pressure:
SBP) uarnmyiuaivesnilarasarsdne (left ventricular
ejection fraction: LVEF) wunlusudasaaudsivinnmsansn
¥na'liddnanu laad P value for interaction ¥1nn<1 0.05
lunﬂ@ﬁuﬂiﬁﬁﬂmiﬁﬂm TapiTasunfumildudanuies
lumafiansiFofiannnnarauazmaiianawnsndan
mMaszuumlanaznaaatdanainnislasy wazlalasue
Ngal beta-blockers mnﬁlq@ laun e wazmsdulsanany
@ﬁIaﬁ@gd lagdidn P interaction = 0.18 (Eﬂﬁ' 2)

mm:ﬁ:nmﬂaa@mqmmfmaa;jﬂ’sﬂna;uﬁ"l,ﬁ%'u
wazlu'ldSuengu beta-blockers liuandisnuadied
wpdANn9aia lasddn Log-Rank test = 0.188; p=0.172
(3U 3)

Subgroup No. Haz. Ratio P interaction
pts (95% ClI)
Age
Age < 60 213 L + 1.50 (0.19, 12.10) 0.4107
Age > 60 260 —— 0.54 (0.25, 1.14)
1
Sex :
Male 31— 0.38 (0.15, 0.95) 0.1825
Female 162 —_— 0.95 (0.33, 2.69)
1
HT E
No HT 236 ———— 0.28 (0.08, 0.99) 0.1847
HT 237 —— 0.73 (0.31, 1.73)
1
DLP l
No DLP 206 —_— 0.55 (0.18, 1.64) 0.9450
DLP 267 —_— 0.53 (0.22, 1.29)
1
sBp :
SBP < 120 159 — 1.05 (0.28, 3.95) 0.2618
SBP =120 244 ———— 0.37 (0.12, 1.12)
EF i
EF < 50 101 —_— 0.57 (0.16, 1.99) 0.7443
EF= 50 305 —_— 0.71 (0.26, 1.95)
1
1
Overall 473 - 0.54 (0.27, 1.08)
[ [
0625 1 16
Favours BB Favours No BB

' ' a
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Beta-blockers

gﬂﬁ 3 ﬂi’lwLLamiwmmﬂaaﬂmqmﬁﬁ 1as3% Kaplan-Meier

andsraran1s@nsn

Tsavlanadeaiulselidadenisasiuazdsan
msné’mﬂwgﬂmaﬂiﬂga wIMIM TN lsanilaznaiien
ludagiudslidnangmwitaausasnisldoinga beta-
blockers 1w slsaralannaiiaadifisnistuavaiale
WaIR19TI80INNI1 40% (LVEF > 40%) (O’Gara et al.,
2013; Ibanez etal., 2017; Amsterdam et al., 2014; Roffi
et al., 2016) %amnnavlﬂmad mmj&l beta-blockers ‘ﬁaaﬂ
anilagansannmsidusasiala aanstudivesndruite
"l uazaannNanlaie inlhanudasniseandianuues
néuitaralaaaas FanaimalEinga beta-blockers 1z
ﬁﬂﬁ:‘[%ﬁ‘h&ﬁﬂ'gﬂ“?i'ﬁmmsﬁum”'mam“"ﬂ%ﬁaomd%’]ﬂﬁaﬂ
N91 40% (LVEF < 40%) Lw’iﬁma?"mjﬂwﬁﬁmmsﬁm”wm
#alawesasdruu1nnin 40% (LVEF > 40%) W E
m3AnsARIwgInsanutaugsnuluzasainisan
2ANNILRLTAR

ﬁ]’mNﬂﬂ’liﬁmﬂ’lWU’hﬂ’lil‘ﬁﬂ’m@:&l beta-blockers
lugﬂwkﬂﬁﬂwmLﬁa@Lﬁsuwé'uﬁﬁ@hmiﬁuﬁwaaﬁ"ﬂﬁ]
#ada9d8uINNIN 40% (LVEF > 40%) fumilinlunisaa
e aRsdIauazMTIAaNaLNINTaUNIITTUURI lauas
waaaidoald delinandsnuadnafidoidyniada las
Tnagudganuiunsansfdinan ldud msansaes
Konishi Lazamkz ¥nmsdamugihoduszozion 4.3 U wa

nsfnswunslEuIngy beta-blockers A181I0AASAT
mMaRusialalasde HR 0.63, 95% CI 0.31-1.23; p=0.18
assliditbdanneadi@ (Konishi et al., 2016) N13FANEN
2949 Puymirat Lazamke yinnsdaeugihoiuszoziian 10
waz 5 I wansdnswuihdanmudsfieanmsldoingy
beta-blockers 41 HR 0.77, 95% CI 0.46-1.30; p=0.32 LAz
HR 1.19, 95% Cl 0.65-2.18; p=0.57 au&1aL Balaiuandng
Ao 19UnyEIATYNIIEDE (Puymirat etal., 2016) WAy
n3AN®1289 Dondo wazams vimsdaaiugauidu
szozam 1 0 wamsdnswuimslsinga beta-blockers
fumlituaaaannsifedialasiien average treatment
effect coefficient 0.07; 95% CI 0.60-0.75; p=0.827 a9 lui
WoFIAYNIIFDHE (Dondo etal., 2017) Fauanan9ny
M3AnBIU09 Puymirat waz Ame vin1sdaaugioidu
32821281 30 1% Nﬂﬂ’]iﬁﬂﬁsﬂwujﬂﬂﬁil‘ﬁﬂﬁﬂiﬁlu beta-
blockers R13130808A31A15 88570 lalasfid1 HR 0.46,
95% Cl 0.26-0.82; p=0.008 Fyuanesatnafiudmamyns
8@ (Puymirat etal., 2016) LAZN1IAN©®IVEYI Choo LA
amz vimsdaauisiduszeziaan 3 0 wanisdnw
wuiin13lFungu beta-blockers §1N1INAABATINTT
WWodialalauda1 HR 0.63, 95% Cl 0.46-0.86; p=0.004
agslnuEANI9RN@ (Choo et al., 2014)
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AN ‘qaw”m? LLREA TS

WowSsuiisunasnilunmsanmsanmsdsdia
LAZMTLAANALNINTDUNITZUUA LAz aBALRaAWL N
nsdnwvasiisddanmaisiiauszniaiianaunn
Faun19szuunllanazrasaiioaasninnisdnesved
Ozasa UAzADE Iﬂmlumjuﬁ%ﬁ'u ENgA beta-blockers Aa
usowaz 7.4 uas 13.5 aus1aL LLa:mjwﬁ"La\i"l.eﬁ'ummju
beta-blockers Aaiiuiasas 8.8 Uaz 12.1 aUs16L (Ozasa
et al., 2010) f‘fiamm']maﬁmﬁﬂmﬂmsﬁﬂmmaag"%”mfu"l,aj
sannfivdaysvasyiheldasuauszazia 2 O Savld
goiRsTayamIFETIaLAEMIAANALNINTaUN9IEUY
wlaLazriaaaiian LLa:Lﬁal,aﬁﬂmﬁwqﬂ“ﬁmirﬁmﬂﬁﬂ
ma:ﬁ'ﬂwmLﬁaﬂfgﬂwu'jﬂﬂ'liﬁnmmaaQ‘Hﬂﬁqﬁﬁmsrﬁ
mafanzialanaldaadAuinninnsaneue9 Choo
WRZADE I@mlumﬁuﬁiﬁ%’uanmju beta-blockers faidusas
82 5.9 WAz 1.5 ANNE1GU LLazmiuﬁleivL@ﬁ'u §INGN beta-
blockers Aatdusazas 8.1 Laz 1.7 A1U&19L (Choo et al.,
2014) Lﬁaaﬁnﬂ;‘Tﬁtiﬂi'swﬂﬂiﬁﬂwwmaa;ﬁﬁ'ﬂﬁm LVEF >
40% WalfipunumIdnsnaas Choo wazame 99561 LVEF
2 50% lasazidningaslunisfnsnvesdidoiinig
wonsoivaslsaiugningerinlddanuidoslunisiia
Qﬁ'ﬁﬂﬂitﬁﬁﬁ\lﬂﬂﬂ’j’l

anfinsvgnaduazinlaininaguison
AN13@n®INaaINNTLEINgY beta-blockers lurian
Tsawalanadoadaunani Sanmsiuaivasialarassns
F180INNI1 40% (LVEF > 40%) %amsﬁﬂmﬁﬁqm@iuﬁ
LANAN9IINNITAN B AN daaunislfoingu beta-
blockers luQﬂmLL@ia:swmg\i waiuleananlssneus
'«Jum:ﬂ&\aﬁwuq@miﬁﬂm %%ai’uﬁlﬁﬂm@;miﬂi wiolile
qﬂ”ﬂamgﬂd{l@ia"lﬂ%’nmﬁiidwmmaﬁu Fuand1991n
mMsfnEauiaaauanziuiioonanlsaneunauaz i
5%@@msﬁnm

mnmsﬁnmﬁwudma;uﬁvl&ivl@ﬁ'u BING4 beta-
blockers ﬁﬁ‘hmmjﬂaﬂﬁvl,@i”%’umﬁﬁad‘muﬂu STEMI
mnn'jﬁna;uﬁvlﬁfu §1N&Y beta-blockers %dﬂa;w STEMI §
AUIBLITNINNTN FINRGANIIZUNINTOUVINITLAG
acute decompensate heart failure ¥1nnivililanmalunis
ld3usngu beta-blockers Haunin LLa:QﬂmﬁvL@T‘%'ummju
beta-blockers LIuLWATIHIINNINNAND S NMFILATIZA
nautiay (subgroup analysis) WuINWAT BUAZ I NG 4]
@mﬁ'u@iaﬂszﬁﬂ%mwmaammjw beta-blockers 18921061

P interaction = 0.1826 Galaiuandaruatiafivudidynig
a0a

MnmsAne ngudregdiulng ldiuni
AADNTT PCl 8882 90 &INALANAANT bUITHLHN3A LAia
n1rzunsndeanluszozeniaion 1hogarnnianin
revascularization 4Usznsniwlunisdesnunisiedie
waztloanunstianesialamadeadaunaudn nnsfing
2 nguldsunsriiannis POl annnindasas 90 wazlad
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Naﬁwfﬁﬂinﬁuﬂ&amjwﬁqﬁ%‘uLmzvl,aivl,@i”%’u BINGY beta-
blockers

ﬁm%‘uifaQa‘ﬁ'ﬁﬁmimiﬂ:ﬁlﬂuﬁagaluaﬁm e
nguaatdEIulng laTunITnauuLwINIINITIN®
VINNINT88T 90 LTU mﬂﬁ%’umelumju dual antiplatelets
Jouaz 98-99 mﬂ@i’%’umlumjm statins 38882 94 324NU
mM3vin%annIs PCI Youaz 90 119 2 ngu FougasliAinin
fawfazidunisiiudoyadaunal (retrospective) Tugqed)
W.€. 2553-2557 Lwigifﬂaﬁz‘i’ﬂﬁ%’umﬁ'ﬂmmummgmﬁga
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VL EREE L] (left ventricular ejection fraction: LVEF)
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o Aa ' a o & v e &
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