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ABSTRACT
BACKGROUND: Angiotensin-converting enzyme inhibitors (ACEIs), angiotensin receptor-neprilysin inhibitors
(ARNIs), or angiotensin receptor blockers (ARBs) are recommended by the guidelines for all patients with
chronic heart failure with reduced ejection fraction. However, in real-world data, most patients are unable to
achieve the targeted dose of these medications. In Thailand, there has been no study conducted on the
factors associated with sub-target doses of ACEIs/ARBs/ARNI.
OBJECTIVES: To analyze the factors associated with heart failure with reduced ejection fraction patients
who have received sub-target doses of ACEIs/ARBs/ARNI among the Thai population.
METHODS: This retrospective cohort study was conducted in Trat and Phrapokklao Hospitals from January
2016 to December 2020. Out-Patient Clinic medical records of those with heart failure with reduced ejection
fraction were reviewed using case record forms. Thirteen factors were analyzed by logistic regression to
determine the association with the sub-target dose group.
RESULTS: A total of 396 patients were included in this study, and 289 patients were treated with the
sub-target dose. After adjusting all factors, it was found that NYHA class Ill/IV was associated with the
sub-target dose (odds ratio 1.75; 95%CI 1.06-2.88, p=0.03). Receiving over 50% of the target dose of
Beta-blockers was the protective factor (odd ratios 0.37; 95%CI 0.23-0.61, p<0.001).
CONCLUSIONS: NYHA class Ill/IV was the factor that increased the risk of receiving the sub-target dose;
however, receiving 250% of the target dose of Beta-blockers was the factor that decreased the risk.
Furthermore, both of these factors were modifiable.

KEYWORDS: factors, chronic heart failure, heart failure with reduced ejection fraction, sub-target dose
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eGFR (88./W171/1.73 @3.3.) 67.7+25.8 68.3+25.1 65.9+27.7 0.41
3w A3Laddin (n/as.) 1.320.8 1.240.8 1.321.0 0.55
&5u Twunmfay (un./as.) 410.6 4+0.6 4.1%0.6 0.19
Tayaen
ﬁhmmwUﬂﬁimsauﬁgﬂaﬂﬁ%’um
ﬁgﬂmvl,ﬁ‘s”u (viia)° 7.6£2.6 7.62.7 7.8+2.3 0.49
ACEIs® 288 (72.7) 212 (73.3) 76 (71) 0.64
ARBs” 115 (29) 85 (29.4) 30 (28) 0.79
ARN/’ 14 (3.5) 5(1.7) 9 (8.4) 0.003
Beta-blockers® 349 (88.1) 245 (84.8) 104 (97.2) 0.001
MRAs® 170 (42.9) 119 (41.2) 51 (47.7) 0.25
YUIAL(NN./TW)
Enalapril® 5 (2.5-10) 5 (2.5-7.5) 5 (5-15) <0.001
Losartan® 50 (25-50) 50 (25-50) 50 (37.5-62.5) 0.2
Sacubitril/ivalsartan” 123.2454 1 105+62.2 133150 0.37

A28 Chi-square test, iATNzAMBaRd Independent t-test , FiaTzRas Mann-Whitney U test, ®ATz#enuadia Fisher's
exact test, 18 N=number, AF=Atrial fibrillation, LVEF=left ventricular ejection fraction, NYHA=New York Heart Association,
ACEls=angiotensin converting enzyme inhibitors, ARNI=angiotensin receptor-neprilysin inhibitor, ARBs=angiotensin receptor blockers,
MRAs=mineralocorticoid receptor antagonists, eGFR=estimated Glomerular Filtration Rate, ﬂﬂ./m.u.:ﬁiaﬂ%fu/mﬁame, YRWNAM.73
@3.4.=088807/1/1. 730000, InAu=N8an3uAn, an/ea. =Ia8niuiadaes, n/ea.=nswiedaes, su.dven=Nsawasilan
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foduifimudanuwsiunislasuan ACEls/
ARBs/ARNI 2m1aanniiuane

fasufidasnmsinmnonua 13 fadn e
FLATeAuaAA Univariable logistic regression WU
iﬂa‘j‘ﬂaifﬂﬁﬁmmé’uﬁuﬁﬁumﬂﬁ%fumﬂéju ACEIs/
ARBS/ARNI 21adninihwany aghaliiivddyma
afid@ 3 93y Ae 918uNN1 65 T (crude odd ratio,
OR crude 1.64; 95%Cl 1.04-2.58, p=0.03) N7 h5L
mlumju Beta-blockers 2%1a11NNIIAIDLYNNY
Jauaz 50 2s3waLinang (OR crude 0.34; 95%ClI
0.21-0.54, p<0.001) ez NYHA class lll/IV (OR crude
1.96; 95%Cl 1.21-3.17, p=0.006) (A7 2)

HAaNTILATE R Tufidoansdneng 13
11298 @806 Multivariable logistic regression WU
iﬂLﬁamquﬂa%’U 010NN 65 1 uazisz i
SunsSnululsainerviaanaizimlaguinaily
19 12 W@aniiiuan Tadefidanuduiusaunsle
FUNgu ACEIS/ARBS/ARNI adininihwang
ptalRodmAyneaiia ldun n1vldsuoinga
Beta-blockers 3 1au1NNIIMIBLYINNUTBEES 50 V4
Pwainung (adjusted odd ratio, OR adjusted 0.37;
95%CI 0.23-0.61, p<0.001) waz NYHA class lll/IV
(OR adjusted 1.75; 95%Cl 1.06-2.88, p=0.03) (11319
7 3)

151971 2 HANNTIATIER Univariable logistic regression Hadafidianaduiusaunslesuen ACEIs/ARBS/ARNI 111adnin

hwane vesgilednuwin 396 1o

ila9s

Crude OR (95%Cl) p-value
21gunnin 65 1 1.64 (1.04-2.58) 0.03
ﬁhmmmmimimﬁqjﬂmvlﬁ%u 0.97 (0.89-1.06) 0.49
mM3le3uenga Beta-blockers uwiaunnimiawiniusasas 50 vasuwiaiihnang 0.34 (0.21-0.54) <0.001
n3lasuennga MRAs swaannndmsarifiviasas 50 vasswiaihnangy 0.78 (0.49-1.23) 0.28
anusulaiadalnan waonit 90 vu.Uven 0.88 (0.3-2.57) 0.82
NYHA class IlI/IV 1.96 (1.21-3.17) 0.006
Tsalai3aafien eGFR %aunin 60 wa./uni/1.73 a5.4. 0.9 (0.57-1.41) 0.65
YAt fumssnelulssmeusannnsitlsumanlugae 12 eufiiuan 0.64 (0.32-1.29) 0.21
mM3lasusnduilasnie Furosemide IWANINNIIHIBHNAL 80 UN./T% 1.19 (0.68-2.08) 0.55
m’J:T,WLLwaL%uuluLﬁaﬂgamﬂn'j’l 5 Un./aa. 1.32 (0.52-3.36) 0.56
LVEF agﬂuﬂiaﬁaﬂa: 30-40 0.92 (0.59-1.43) 0.71
LVEF aglussosaz 20-29.9 1.17 (0.74-1.88) 0.49
LVEF sninewas 20 0.90 (0.51-1.58) 0.71

@1tia LVEF=Left Ventricular Ejection Fraction, NYHA=New York Heart Association, MRAs=Mineralocorticoid Receptor

Antagonists, eGFR=estimated Glomerular Filtration Rate, 48./11%1/1.73 @3.4.=088803/111/1.73017191473,

WNAU=T88n30/A%, un/aa.=Naansuiadaas, v, Usen=Nadiwasisan

A13191 3 NANNTIATIZR Multivariable logistic regression adafifianuduAusAuNTIdTUEN ACEIS/ARBS/ARNI 111a6inn31

whwang maapjﬂw{hmu 396 ¢

a9y Adjusted OR p-value
(95%Cl)
91NN 65 U 1.45 (0.9-2.32) 0.13
mM3laSuennga Beta-blockers vwiaannnimsariiuiasss 50 vasumaihnangy 0.37 (0.23-0.61) <0.001
NYHA class IlI/IV 1.75 (1.06-2.88) 0.03
Ysdadrsumssnslulsimeaanansilasumanlugag 12 Woufituan 0.55 (0.26-1.13) 0.1

a1tia NYHA=New York Heart Association
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