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Abstract

Background: After an acute myocardial infarction (AMI), heart failure with
reduced ejection fraction (HFrEF) is still a leading cause of morbidity and
death, especially in environments with limited resources. This study compared
post-PCI patients with AMI and HFrEF in a Bangladeshi population for
clinical efficacy between Sacubitril-Valsartan and ACEI/ARB therapy.

Methods: From July 2023 to June 2024, 80 AMI patients with LVEF <40%
who had successful percutaneous coronary intervention (PCI) were enrolled
in this prospective, comparative study at Bangabandhu Sheikh Mujib
Medical University (BSMMU). Participants were split equally between two
groups: ACEI/ARB (n = 40) and Sacubitril-Valsartan (n = 40). The baseline
characteristics were similar. Patients were monitored for one and six months
to evaluate changes in LVEF, NT-proBNP levels, cardiovascular mortality,
heart failure-related hospitalisations, and treatment expenses.

Results: The Sacubitril-Valsartan group demonstrated a more marked
decrease in NT-proBNP levels (from 3550 + 1150 to 1250 + 580 pg/mL
vs 3400 + 1100 to 2150 + 890 pg/mL, p = 0.001) and a significantly larger
improvement in LVEF at the 6-month follow-up (mean change 8.6% + 3.3
vs 4.4% + 2.7, p = 0.001). The Sacubitril-Valsartan group had significantly
lower rates of heart failure-related hospitalisations (7.5% vs. 20%, p = 0.03)
and cardiovascular mortality (5% vs. 15%, p = 0.04). The cost of treatment,
however, was higher (USD 1550 £ 210 vs 850 = 160, p = 0.04).

Conclusion: Despite higher treatment costs, sacubitril-valsartan significantly
improved outcomes in post-PCI AMI patients with HFrEF by outperforming
ACEI/ARB therapy.

Keywords: Acute myocardial infarction, Sacubitril-Valsartan, ACEI, ARB,
PCI, HFrEF, cardiovascular outcomes

Introduction

Acute myocardial infarction (AMI) remains one of the leading causes of
morbidity and mortality worldwide, with a substantial burden on healthcare
systems, particularly in low- and middle-income countries like Bangladesh [1].
Despite advances in early reperfusion strategies, including percutaneous coronary
intervention (PCI), a significant proportion of patients develop heart failure with
reduced ejection fraction (HFrEF) as a complication of AMI [2]. HFrEF after
AMI is associated with poor long-term prognosis, increased hospitalizations,
and higher mortality rates. Thus, optimizing medical therapy in this population
is critical to improving clinical outcomes [3]. Current guideline-directed medical
therapy for HFrEF post-AMI traditionally includes the use of angiotensin-
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converting enzyme inhibitors (ACEIs) or angiotensin
receptor blockers (ARBs), alongside beta-blockers and
mineralocorticoid receptor antagonists [4]. These agents have
been proven to reduce morbidity and mortality by attenuating
the maladaptive neurohormonal activation that characterizes
heart failure [5]. However, despite these advances, residual
risk remains high, and many patients continue to experience
progressive left ventricular dysfunction and adverse clinical
events [6].

Sacubitril-Valsartan, a first-in-class angiotensin receptor
neprilysin inhibitor (ARNI), has emerged as a superior
alternative to ACEI/ARB therapy in chronic HFrEF [7].
The PARADIGM-HF trial demonstrated that Sacubitril-
Valsartan significantly reduced cardiovascular mortality and
heart failure hospitalizations compared to enalapril in stable
chronic HFrEF patients [8]. This breakthrough has led to
updated heart failure guidelines recommending ARNI as a
preferred therapy for patients with symptomatic HFrEF [9].
Nevertheless, evidence regarding its effectiveness specifically
in patients immediately post-AMI who have undergone PCI
remains limited, especially in resource-constrained settings.
Following PCI, patients with AMI and HFrEF represent
a distinct and high-risk group that may particularly benefit
from optimized neurohormonal blockade. Early initiation of
Sacubitril-Valsartan in this setting could potentially enhance
left ventricular remodeling, reduce biomarker evidence
of heart failure severity such as NT-proBNP, and improve
clinical outcomes beyond those achievable with conventional
ACEI/ARB therapy [10]. However, the safety, efficacy, and
cost implications of Sacubitril-Valsartan versus ACEI/ARB
in this acute post-PCI context have not been extensively
studied, especially in the South Asian population, where
genetic, socioeconomic, and healthcare factors may influence
treatment response and accessibility [11]. Bangladesh, with
a rising prevalence of ischemic heart disease and limited
healthcare resources, presents a critical need for locally
relevant data to guide clinical decisions. This study aims to
compare the effectiveness and safety of Sacubitril-Valsartan
versus ACEI/ARB in patients with AMI complicated by
HFrEF after successful PCI. By assessing changes in left
ventricular ejection fraction (LVEF), NT-proBNP levels,
cardiovascular mortality, heart failure hospitalizations,
adverse events, and cost-effectiveness over a six-month
follow-up period, this prospective study will provide valuable
evidence to inform optimal management strategies in this
vulnerable population.

Methodology & Materials

This prospective, comparative study was conducted over
12 months from July 2023 to June 2024 at the Department
of Cardiology, Bangabandhu Sheikh Mujib Medical
University (BSMMU), a tertiary care center in Bangladesh.
The study enrolled 80 patients who experienced acute

myocardial infarction (AMI) and underwent successful
percutaneous coronary intervention (PCI). Patients were
allocated into two equal groups: one receiving sacubitril-
valsartan (n=40) and the other receiving conventional
ACEI/ARB therapy (n=40). Inclusion criteria included age
between 18 and 80 years, confirmed AMI diagnosis based
on clinical presentation, electrocardiographic findings, and
cardiac biomarkers, left ventricular ejection fraction (LVEF)
less than 40% as measured by echocardiography post-PCI,
clinical stability, and provision of informed consent. Patients
with contraindications to the study medications, major
comorbidities, or inability to provide consent were excluded.

Sacubitril-valsartan was initiated at 24/26 mg twice daily
and titrated up to a maximum of 97/103 mg twice daily based
on patient tolerance. The ACEI/ARB group received either
enalapril (2.5-20 mg daily) or losartan (25-100 mg daily) as
determined by the treating physician. Patients were followed
up at 1 month and 6 months post-PCI to assess clinical and
biochemical outcomes. Primary endpoints included changes
in LVEF, reduction in NT-proBNP levels, cardiovascular
mortality, and heart failure-related hospitalizations.
Secondary outcomes comprised adverse events such as
renal dysfunction, hyperkalemia, hypotension, and cost-
effectiveness analysis. Data collection involved standardized
case report forms, echocardiographic evaluations, biomarker
measurements, and monitoring for adverse events. Statistical
analyses were performed using SPSS version 25. Continuous
variables were analyzed using independent t-tests, categorical
variables with chi-square tests, and survival analysis was
conducted using Kaplan-Meier curves with log-rank tests.
A p-value <0.05 was considered statistically significant.
The study was approved by the Institutional Review Board
of BSMMU, and all participants provided written informed
consent.

Results

Table 1 outlines the baseline characteristics of patients in
both treatment arms. The mean age was 58.0 = 9.5 years in
the Sacubitril-Valsartan group and 59.2 + 10.1 years in the
ACEI/ARB group (p=0.56). The gender distribution was
similar (28 males and 12 females in Group A vs. 27 males
and 13 females in Group B; p=0.80). Comorbidities such
as hypertension (82% vs. 85%, p=0.73), diabetes mellitus
(40% vs. 42%, p=0.84), and smoking history (52% vs. 50%,
p=0.83) showed no significant difference between groups.
Baseline LVEF was also comparable, with a mean of 32.5 +
5.5% in the Sacubitril-Valsartan group and 33.0 + 6.2% in the
ACEI/ARB group (p=0.67), confirming that the study groups
were well matched at baseline.

The study compared baseline characteristics between the
Sacubitril-Valsartan group (Group A) and the ACEI/ARB
group (Group B), each consisting of 40 patients. Both groups
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Table 1: Baseline Characteristics of the Study Population

Characteristics Group A (Sacubitril-Valsartan, n=40) Group B (ACEI/ARB, n=40) p-value
Age (Mean + SD) 58.0+ 9.5 59.2 +10.1 0.56
Sex (Male/Female) 28/12 27113 0.8
Hypertension (%) 82% 85% 0.73
Diabetes Mellitus (%) 40% 42% 0.84
Smoking History (%) 52% 50% 0.83
Baseline LVEF (%) 325+55 33.0+6.2 0.67

Comparison of Baseline Characteristics Between Groups

85.0
82.0 m Group A (Sacubitril-Valsartan)

B Group B (ACEI/ARB)

Figure 1: Baseline Characteristics of the Study Population

Heart Failure-Related Hospitalizations by Group

Sacubitril-Valsartan

ACEI/ARB

Figure 2: The distribution of heart failure-related hospitalizations between the two treatment groups was presented. Out of a total of 11
hospitalizations, 3 occurred in the Sacubitril-Valsartan group (27.3%) and 8 in the ACEI/ARB group (72.7%). The chart visually emphasized
that the ACEI/ARB group had a higher proportion of hospitalizations compared to the Sacubitril-Valsartan group. This difference was
statistically significant, with a p-value of 0.03, indicating that patients treated with Sacubitril-Valsartan experienced fewer heart failure-related
hospitalizations during the study period.
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had shown similar values for age, hypertension, diabetes,
smoking history, and baseline LVEF. No statistically
significant differences had been observed (all p > 0.05),
indicating that the two groups had been well matched at
baseline.

Table 2 presents the changes in LVEF over a 6-month
follow-up period. Patients in the Sacubitril-Valsartan group
demonstrated a significantly greater improvement in LVEF,
with an increase of 8.6 + 3.3%, compared to 4.4 £ 2.7% in the
ACEI/ARB group (p=0.001).

Table 3 shows the reduction in NT-proBNP levels over
6 months of follow-up. The Sacubitril-Valsartan group had
a significantly greater reduction in NT-proBNP (from 3550
+ 1150 to 1250 + 580 pg/mL) compared to the ACEI/ARB
group (from 3400 + 1100 to 2150 + 890 pg/mL), with a
statistically significant difference (p=0.001).

Table 4 highlights cardiovascular mortality within 6
months post-PCI. The Sacubitril-Valsartan group experienced
significantly fewer deaths (2 patients, 5%) compared to
the ACEI/ARB group (6 patients, 15%). The difference in
mortality was statistically significant (p=0.04), suggesting
a survival benefit with Sacubitril-Valsartan therapy in this
post-AMI HFrEF population.

Table 5 compares heart failure-related hospitalizations
within 6 months post-PCI. The Sacubitril-Valsartan group
had significantly fewer hospitalizations (3 cases, 7.5%)
compared to the ACEI/ARB group (8 cases, 20%), with a
statistically significant difference (p=0.03).

Table 6 presents the mean total treatment cost per
patient over 6 months post-PCI. The Sacubitril-Valsartan
group incurred significantly higher costs (USD 1550 + 210)
compared to the ACEI/ARB group (USD 850 + 160), with
the difference being statistically significant (p=0.04).

Discussion

This prospective, comparative study investigated the post-
PCI effectiveness of sacubitril/valsartan versus conventional
ACEI/ARB therapy in patients with acute myocardial
infarction (AMI) and reduced ejection fraction (HFrEF).
The findings suggest that sacubitril/valsartan significantly
improved cardiac function, reduced NT-proBNP levels, and
lowered cardiovascular mortality and heart failure-related
hospitalizations compared to ACEI/ARB therapy, albeit at
a higher treatment cost. Our results showed a significantly
greater improvement in LVEF at 6 months in the sacubitril/
valsartan group compared to the ACEI/ARB group (mean

Table 2: Change in LVEF at 6 Months

Group Baseline LVEF (%) 6-Month LVEF (%) LVEF Change (Mean % SD) p-value
Sacubitril-Valsartan 325+55 41.1+6.2 8.6+3.3 0.001
ACEI/ARB 33.0+6.2 374+58 44+27
Table 3: Change in NT-proBNP Levels from Baseline to 6 Months
Group Baseline NT-proBNP (pg/mL) 6-Month NT-proBNP (pg/mL) p-value
Sacubitril-Valsartan 3550 + 1150 1250 + 580 0.001
ACEI/ARB 3400 + 1100 2150 + 890
Table 4: Cardiovascular Mortality over 6 Months
Group Deaths (n) Mortality Rate (%) p-value
Sacubitril-Valsartan 2 5% 0.04
ACEI/ARB 6 15%
Table 5: Heart Failure-Related Hospitalizations
Group Hospitalizations (n) Hospitalization Rate (%) p-value
Sacubitril-Valsartan 3 7.50% 0.03
ACEI/ARB 8 20%
Table 6: Cost-Effectiveness Analysis (Post-PCI)
Group Total Treatment Cost (Mean * SD, USD) p-value
Group A (Sacubitril-Valsartan) 1550 + 210 0.04

Group B (ACEI/ARB)

850 + 160
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change 8.6% vs 4.4%, p=10.001). This is consistent with prior
findings by Fan et al., who reported enhanced LVEF recovery
with early sacubitril/valsartan use following PCI in AMI
patients [12]. Similarly, Yin et al., demonstrated the efficacy
of sacubitril/valsartan in improving ventricular function and
reducing mitral regurgitation post-revascularization [13].
The significant reduction in NT-proBNP in the sacubitril/
valsartan group (from 3550 = 1150 to 1250 + 580 pg/mL,
p = 0.001) is in line with the biomarker suppression effects
observed by Murphy et al., reinforcing the drug’s potent
neurohormonal modulation [14]. Zhao et al., also reported
synergistic benefits when sacubitril/valsartan was combined
with cardiac rehabilitation in post-AMI heart failure patients,
particularly in terms of natriuretic peptide reduction and
symptom improvement [15].

Cardiovascular mortality was notably lower in
the sacubitril/valsartan group (5% vs 15%, p = 0.04),
corroborating evidence from meta-analyses and RCTs.
Rashid et al., concluded that early administration of
sacubitril/valsartan post-MI significantly reduces all-cause
and cardiovascular mortality, a finding echoed in our cohort
[16]. Likewise, Zhang et al., in their meta-analysis found early
sacubitril/valsartan use to be associated with lower mortality
and better remodeling outcomes in patients with AMI [17].
Heart failure-related hospitalizations were also reduced in the
sacubitril/valsartan group (7.5% vs 20%, p = 0.03), aligning
with data from Pierce et al., who highlighted improved
rehospitalization rates in patients initiated on sacubitril/
valsartan post-discharge [18]. This supports its early initiation
post-PCI, as emphasized by Gu et al., who reported favorable
outcomes with ultra-early introduction in PCl-treated MI
patients [19]. Despite clinical superiority, sacubitril/valsartan
was significantly more costly (mean treatment cost USD 1550
vs 850, p = 0.04). While this presents a challenge in resource-
limited settings like Bangladesh, the cost-effectiveness may
be justified by reductions in hospitalizations and long-term
complications. Jain et al., and Vaduganathan et al., have both
underscored the favorable cost-benefit profile of sacubitril/
valsartan when considering its effect on long-term outcomes
[20, 21].

Our findings also mirror those of Liu et al., who
reported improved cardiac remodeling and reduced adverse
events in ACS patients with HFrEF on sacubitril/valsartan
[22]. Although we did not observe statistically significant
differences in baseline characteristics, the post-treatment
improvements suggest a clear pharmacological advantage.
These improvements are likely driven by the dual mechanism
of neprilysin inhibition and angiotensin receptor blockade,
enhancing natriuretic peptide activity while counteracting
RAAS, as supported by the mechanistic insights from
Solomon et al [23].

Limitations of the study

However, this study has limitations. The relatively small
sample size (n=80) may reduce generalizability. Additionally,
cost-effectiveness analysis was based on short-term costs and
may not reflect long-term economic outcomes. Moreover,
while adverse events were monitored, a detailed safety
comparison was beyond this report's scope.

Conclusion

In conclusion, in patients with AMI and reduced LVEF
post-PCI, sacubitril/valsartan therapy resulted in superior
improvements in LVEF and NT-proBNP, and reduced
mortality and heart failure hospitalizations compared to
ACEI/ARB, albeit at a higher cost. These findings support
the early introduction of sacubitril/valsartan in similar patient
populations, especially when long-term clinical benefits and
reduced healthcare utilization are considered.
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