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Early initiation of sacubitril/valsartan in
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Abstract: Objective: To explore the effect of early administration (within 24 hours) of sacubitril/valsartan (Entresto)
on left ventricular remodeling and prognosis in patients with ST-elevation myocardial infarction (STEMI). Methods: A
retrospective study was conducted involving 150 STEMI patients diagnosed at Jiangshan People’s Hospital between
September 2021 and August 2023. Among them, 70 patients who received sacubitril/valsartan treatment were
assigned as the observation group, and 80 patients treated with valsartan formed the control group. The echocar-
diographic parameters and biomarkers of cardiac injury were assessed in both groups. Results: The observation
group exhibited improved left ventricular ejection fraction and reduced left atrial and ventricular diameters, along
with a significant rise in stroke volume and reductions in left ventricular end-systolic and end-diastolic volumes. Car-
diac injury biomarkers, including B-type natriuretic peptide and Troponin, significantly decreased in the observation
group, while minimal changes were observed in the control group. Inflammatory markers, such as C-reactive pro-
tein, procalcitonin, and white blood cell count, were significantly reduced in the observation group. These findings
underscore the efficacy of early sacubitril/valsartan treatment in improving outcomes for STEMI patients through
enhanced ventricular function and reduced biomarkers of injury and inflammation. Conclusion: Early initiation of
sacubitril/valsartan in STEMI patients significantly improves ventricular remodeling, as evidenced by enhanced
echocardiographic parameters and reduced biomarkers, without increasing adverse events or compromising renal
function.
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Introduction The pathophysiology of VR in STEMI involves
a complex interplay of cellular and molecular

ST-elevation myocardial infarction (STEMI) re- processes, including inflammation, fibrosis, and

mains one of the most common and life-threat-
ening manifestations of coronary artery dis-
ease, contributing significantly to global mor-
bidity and mortality [1]. Despite advances in
early reperfusion strategies, such as primary
percutaneous coronary intervention, STEMI
patients still experience persistent left ventric-
ular dysfunction, which can progress to heart
failure, a major determinant of long-term prog-
nosis. Ventricular remodeling (VR) following an
acute myocardial infarction (MI) is associated
with adverse clinical outcomes, including an
increased risk of heart failure, arrhythmias,
and mortality [2]. Thus, preventing or mitigating
VR has become a critical therapeutic target in
improving outcomes for STEMI patients.

myocyte loss. Over time, these processes lead
to dilatation and dysfunction of the left ven-
tricle, ultimately resulting in heart failure [3-5].
While current standard therapies for STE-
MlI, including reperfusion therapy, antiplatelet
agents, and renin-angiotensin-aldosterone sys-
tem inhibitors, have demonstrated some bene-
fit in reducing the incidence of VR [6], these
interventions are not sufficient to fully prevent
or reverse the deleterious effects of VR. As
a result, novel therapeutic approaches are
urgently needed to target VR and improve the
long-term prognosis in STEMI patients.

Sacubitril/valsartan, a combination of an angio-
tensin receptor blocker and a neprilysin inhibi-
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tor, has emerged as a promising therapeutic
agent for heart failure management [7]. The
benefits of sacubitril/valsartan, marketed un-
der the brand name Entresto, have been dem-
onstrated in large-scale clinical trials, notably
the PARADIGM-HF study, which established its
superiority over traditional ACE inhibitors in
reducing the risk of hospitalization and death in
patients with heart failure [8]. The beneficial
effects of sacubitril/valsartan are primarily
attributed to its dual action of blocking the
RAAS and enhancing the natriuretic peptide
system, which improves hemodynamics, reduc-
es fibrosis, and promotes myocardial healing.
While sacubitril/valsartan has proven effective
in chronic heart failure, its role in the acute
phase of STEMI remains incompletely under-
stood. The early initiation of sacubitril/valsar-
tan during the acute phase of STEMI may repre-
sent a novel therapeutic strategy to mitigate VR
before it becomes irreversible. Recent studies
suggest that early initiation of sacubitril/valsar-
tan might attenuate myocardial injury, reduce
infarct size, and improve cardiac remodeling in
the context of acute MI [9-11]. However, evi-
dence regarding the timing, dosing, and overall
effect of this therapy in the context of STEMI
remains limited.

Therefore, this study compares the effects of
early administration (within 24 hours of onset)
of sacubitril/valsartan versus valsartan alone
in STEMI patients. By evaluating changes in key
indicators such as left ventricular ejection frac-
tion (LVEF), left ventricular end-diastolic diam-
eter (LVEDd), and B-type natriuretic peptide
(BNP) before and after treatment, the study
aims to assess the clinical efficacy of sacubi-
tril/valsartan in improving VR in the early treat-
ment of STEMI patients.

Methods
Case selection

A retrospective study was conducted involving
150 STEMI patients diagnosed at Jiangshan
People’s Hospital between September 2021
and August 2023. Among them, 70 patients
who received sacubitril/valsartan treatment
were assigned to the observation group, while
the remaining 80 patients who received valsar-
tan treatment were included in the control
group. The study protocol was approved by the
Ethics Committee of Jiangshan People’s Hos-
pital.
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All enrolled patients met the following inclusion
criteria: they had a confirmed clinical diagnosis
of STEMI according to established diagnostic
criteria [12], possessed complete clinical re-
cords, and were able to attend regular follow-up
visits; all participants were aged over 18 years.
Patients were excluded from the study if they
had contraindications to angiotensin Il receptor
blockers, angiotensin-converting enzyme inhib-
itors, or angiotensin receptor-neprilysin inhibi-
tors, such as hypersensitivity or prior adver-
se reactions to angiotensin-converting enzy-
me inhibitors, angiotensin Il receptor blockers,
or angiotensin receptor-neprilysin inhibitors.
Other exclusion criteria included severe ren-
al impairment defined as an estimated glo-
merular filtration rate (eGFR) below 30 mL/
min/1.73m? or bilateral renal artery stenosis,
pregnancy or lactation, and the presence of
heart failure, severe renal dysfunction, autoim-
mune diseases, primary lung lesions, lung tu-
mors, severe anemia, or blood diseases. Fur-
thermore, patients with incomplete baseline
data, unreliable medical histories, refusal to
participate, or inability to complete follow-up
were excluded.

Interventions

All participants in both the observation and
control groups received standard pharmaco-
logic treatment in line with the latest STE-
MI management guidelines, which included B-
blockers, aspirin, statins, and other recom-
mended medications. These treatments were
initiated immediately after hospital admission
to manage myocardial injury and prevent fur-
ther complications. Patients in the observation
group administered sacubitril/valsartan (En-
tresto), a combination of a neprilysin inhibitor
and angiotensin receptor blocker, manufac-
tured by Novartis (Product code: 063280). Tre-
atment with sacubitril/valsartan was initiated
within 24 hours of STEMI onset, with an initial
dose of 24/26 mg twice daily (i.e., 24 mg of
sacubitril and 26 mg of valsartan). The dose
was progressively increased every 2 to 4 weeks
based on the individual patient’s tolerance,
doubling the dose at each interval until the tar-
get dose of 97/103 mg twice daily (97 mg of
sacubitril and 103 mg of valsartan) was re-
ached or the maximum tolerated dose was
attained. This intervention was maintained for
a total duration of 12 months.
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The control group, in contrast, received valsar-
tan (Diovan), an angiotensin receptor blocker
also manufactured by Novartis (Product code:
083182), following the same dosing regimen.
The initial dose of valsartan was 40 mg twice
daily, and the dose was similarly titrated every
2 to 4 weeks based on tolerance, ultimately
reaching a maximum dose of 160 mg twice
daily. Treatment in the control group continued
for 12 months, mirroring the duration of the
observation group’s treatment.

Data collection and outcome measurement

After completing routine examinations, all en-
rolled patients were given standard pharmaco-
logic treatment according to the STEMI treat-
ment guidelines, including B-blockers, aspirin,
statins, and other medications. On this basis,
the observation group received an early (within
24 hours of onset) initial dose of Entresto, with
the dose doubled every 2-4 weeks based
on the patient’s tolerance, until the target dose
or maximum tolerated dose was reached.
Similarly, the control group received valsartan
alone (within 24 hours of onset), starting at an
initial dose of valsartan. The dose was doubled
every 2-4 weeks based on the patient’s toler-
ance, until the target dose or maximum toler-
ated dose was reached, and continued tre-
atment for 12 months. The intraoperative
bleeding percentage and other related indica-
tors were measured by the surgical team dur-
ing the procedures. Specifically, intraoperative
blood loss was quantified by recording both the
volume of suctioned blood and the amount
absorbed by surgical sponges. The bleeding
percentage was then calculated as the ratio of
total blood loss to the estimated total blood
volume, which was adjusted based on body
weight and relevant clinical factors. This per-
centage was used as an indicator of intraopera-
tive bleeding for this study. The same proce-
dure was followed for other blood loss-related
indicators in this study.

The outcome measures in this study were
designed to assess the efficacy and safety
of sacubitril/valsartan treatment in STEMI pa-
tients. The primary outcomes included echo-
cardiographic parameters (LVEF, left atrial
diameter [LAd], LVEDd, right ventricular diame-
ter [RVd], interventricular septal thickness [IV-
ST], stroke volume [SV], cardiac output, left
ventricular end-systolic volume [LVESV], and le-
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ft ventricular end-diastolic volume [LVEDV]) and
biomarkers of cardiac injury (BNP and tropo-
nin), all of which were assessed before and
after the intervention. Secondary outcomes
were used to assess renal function indicators
(serum creatinine, estimated eGFR, uric acid
[UA], and blood urea nitrogen [BUN]); inflamma-
tory markers (C-reactive protein [CRP], procalci-
tonin [PCT], and white blood cell count [WBC]);
blood lipid profiles (cholesterol, triglycerides,
high-density lipoprotein, and low-density lipo-
protein); coagulation parameters (prothrombin
time [PT], international normalized ratio [INR],
activated partial thromboplastin time [APTT],
and thrombin time [TT]); and the incidence of
adverse events (hypotension, dizziness, and
gastrointestinal discomfort). These measures
were selected to provide a comprehensive eval-
uation of the treatment’s effects on inflamma-
tion, cardiac and renal function, and overall
safety.

Statistical analysis

Statistical analysis was performed using SPSS
25.0 software. For continuous variables, those
with a normal distribution were expressed as
mean * standard deviation (X + SD). Compa-
risons between two groups were performed
using independent sample t-tests. For variables
that did not follow a normal distribution, data
were expressed as the median (M), 25th per-
centile (P25), and 75th percentile (P75), and
comparisons were conducted using the Mann-
Whitney U test or the Wilcoxon rank-sum test,
as appropriate. For categorical variables, per-
centages (%) were used, and intergroup com-
parisons were made using the chi-square test
or Fisher’s exact test when applicable. For mul-
tiple group comparisons, one-way analysis of
variance (ANOVA) was employed, followed by a
Tukey’s honestly significant difference (HSD)
post hoc test to identify pairwise differences
between specific groups. In cases where re-
peated measurements were taken from the
same subjects, repeated measures ANOVA was
applied to assess changes over time. In experi-
ments involving more than two variables, a two-
way ANOVA was used to evaluate interaction
effects between factors. A P-value < 0.05 was
considered significant. All statistical analyses
were reviewed and verified by a statistician spe-
cializing in clinical research to ensure the accu-
racy and appropriateness of the methods.
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Table 1. Comparison of general characteristics

Iltem Control group (n = 80) Observation group(n = 70) X2/t p
Female 20 (25.00%) 22 (31.43%) 0.765 0.382
Hypertension 48 (60.00%) 46 (65.71%) 0.521 0.470
Diabetes 24 (30.00%) 23 (32.86%) 0.142 0.707
Chronic kidney disease 14 (17.50%) 11 (15.71%) 0.086 0.770
Smoking 43 (53.75%) 34 (48.57%) 0.401 0.527
Drinking 38 (47.50%) 30 (42.86%) 0.325 0.569
Age 62.59 + 4.04 61.24 +6.28 1.578 0.117
Hospitalization time (days) 12.41 +2.02 12.87 £ 2.44 1.261 0.209
Heart rate (bpm) 75.26 + 6.30 75.76 £5.41 0.512 0.609
BMI (kg/m?) 26.46 + 2.51 26.81+2.71 0.803 0.423
Atrial fibrillation 8 (10.00%) 6 (8.57%) 0.090 0.764
Stroke 5 (6.25%) 4 (5.71%) 0.019 0.890
Killip classification 0.087 0.993

Killip | 60 (75.00%) 52 (74.29%)

Killip 11 12 (15.00%) 10 (14.29%)

Killip 11l 6 (7.50%) 6 (8.57%)

Killip IV 2 (2.50%) 2 (2.86%)

Note: BMI: body mass index.

Results
Comparison of general characteristics

No significant differences were found between
the two groups in terms of gender distribution,
presence of hypertension, diabetes, or chronic
kidney disease, or in smoking and alcohol con-
sumption habits (all P > 0.05). The mean age
was comparable in both groups (with an aver-
age of 63 years), and there were no significant
differences in the duration of hospitalization,
heart rate, or body mass index (BMI). Addi-
tionally, the prevalence of atrial fibrillation and
prior stroke history was similar between gr-
oups. Regarding the Killip classification, most
patients were in Killip I, and no significant inter-
group differences were found (Table 1). These
results suggest that the baseline characteris-
tics were well balanced between the observa-
tion and control groups, supporting a valid com-
parison of the effects of sacubitril/valsartan
treatment.

Comparison of echocardiogram measure-
ments

The observation group demonstrated signifi-
cant improvements in echocardiographic pa-
rameters following treatment. LVEF increased
from 48.8% to 57.4% (P < 0.001). LAd de-
creased from 41.6 mm to 38.2 mm, although
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this change was not statistically significant (P =
0.345). LVEDd significantly reduced from 56.0
mm to 48.2 mm (P < 0.001). RVd also showed
a significant reduction, decreasing from 36.6
mm to 32.1 mm (P < 0.001). IVST slightly re-
duced from 9.95 mm to 9.89 mm, not a statisti-
cally significant change (P = 0.987). In addition,
SV increased from 66.1 mL to 70.3 mL (P <
0.001). Both LVESV and LVEDV were significant-
ly reduced, decreasing from 44.7 mL to 39.9
mL (P < 0.001) and from 47.5 mL to 41.2 mL
(P < 0.001), respectively. In contrast, the con-
trol group exhibited minimal changes across
all parameters. LVEF remained nearly unchang-
ed at 47.4%, with no significant improvement
observed (P > 0.05). Similarly, no notable
changes were found in LAd or LVEDd (P > 0.05)
(Table 2). These findings suggest that early
sacubitril/valsartan treatment significantly im-
proved ventricular function and remodeling in
the observation group.

Comparison of renal function

Figure 1 illustrates the changes in renal func-
tion data in the control and observation groups
before and after the intervention. Serum creati-
nine levels decreased in both groups, but no
significant difference was observed between
the two groups (P > 0.05). Similarly, eGFR
showed improvement in both groups without a
significant difference (P > 0.05). UA levels were
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Table 2. Comparison of echocardiogram measurements

Index Observation group (n = 70)  Control group (n = 80) p
LVEF (%) Before intervention 48.80 £ 3.13 48.80 + 3.34 0.994
After intervention 57.42 + 3.35 4744 + 3.4 <0.001
LAd (mm) Before intervention 41.55 + 3.32 42.29 + 4.07 0.226
After intervention 38.17 + 3.45 38.69 + 3.28 0.345
LVEDd (mm) Before intervention 56.00 + 3.76 55.92 + 3.80 0.893
After intervention 48.21 + 3.00 5444 + 3.71 <0.001
RVd (mm) Before intervention 36.57 + 2.50 37.17 + 2.88 0.177
After intervention 32.14 £ 2.98 35.77 £ 2.69 <0.001
IVST (mm) Before intervention 9.95+ 1.05 10.28 £ 1.01 0.053
After intervention 9.89 + 0.90 9.90 + 0.97 0.987
SV (ml) Before intervention 66.08 + 6.42 68.36 + 8.11 0.061
After intervention 70.32 +7.93 65.13+6.74 <0.001
CO (I/min) Before intervention 4.27 £ 0.46 4.29 +0.47 0.714
After intervention 4.20 +0.51 4,22 +0.52 0.823
LVESV (mm) Before intervention 44.68 + 4.20 46.00 + 5.17 0.094
After intervention 39.94 + 4.67 44,01 +4.53 <0.001
LVEDV (mm) Before intervention 47.46 £ 4.10 46.54 +4.11 0.175
After intervention 41.20 £ 3.89 47.02 £ 4.05 <0.001

Note: LVEF (%): Left Ventricular Ejection Fraction; LAd (mm): Left Atrial Diameter; LVEDd (mm): Left Ventricular End-Diastolic
Diameter; RVd (mm): Right Ventricular Diameter; IVST (mm): Interventricular Septal Thickness; SV (ml): Stroke Volume; CO (I/
min): Cardiac Output; LVESV (mm): Left Ventricular End-Systolic Volume; LVEDV (mm): Left Ventricular End-Diastolic Volume.
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reduced in both groups, with a
slightly greater, but non-signi-
ficant decrease noted in the
control group (P > 0.05). BUN
levels also declined in both
groups, with no significant dif-
ference (P > 0.05). Overall,
these findings indicate that
both treatments had compa-
rable effects on renal function
over the 12-month treatment
period.

Comparison of blood lipid
indicators

Table 3 presents a compari-
son of blood lipid indicators
between the observation and
control groups. No statistica-
lly significant differences were
observed in cholesterol, tri-
glycerides, high-density lipo-
protein, or low-density lipopro-
tein levels between the two
groups (P > 0.05). These find-
ings suggest that neither sa-
cubitril/valsartan nor valsar-
tan had a substantial effect
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Table 3. Comparison of blood lipid indicators

control groups. In the obser-

Observation group (n = 70) Control group (n = 80)

vation group, BNP levels de-

CHO 3.82+1.02 4.05 £ 0.56
TG 1.20 £ 0.69 1.35+0.29
HDL 1.84 £0.32 1.79+0.12
LDL 2.26+0.42 2.35+0.38

t P
creased significantly after
1.743 0.083 the intervention (P < 0.001),
1.761 0.080 whereas no significant change
1.429 0.155 was observed in the control
0.124 0.902 group. Troponin levels also

Note: CHO: cholesterol; TG: triglyceride; HDL: high-density lipoprotein; LDL: low-

density lipoprotein.

Table 4. Comparison of coagulation-related indicator levels

significantly decreased in the
observation group (P < 0.001)
after treatment, but no signifi-
cant change was observed in
the control group. These find-

Observation group (n = 70) Control group (n = 80)

PT 11.09 +1.49 10.33 + 4.22
INR 1.19+0.48 1.10 £ 0.06
APTT 28.20+4.11 28.13+3.72
T 17.37 + 1.50 17.64 + 1.47

t p ings indicate that the treat-
1.413 0.160 ment was associated with a
1614 0.109 significant .reduct|on in BNP

and Troponin levels.
0.108 0.914
1.136 0.258 Comparison of inflammatory

Note: PT: Prothrombin Time; INR: International Normalized Ratio; APTT: Activated

Partial Thromboplastin Time; TT: Thrombin Time.

on the lipid profiles of the participants in the
groups.

Comparison of coagulation-related indicator
level

Table 4 summarizes the coagulation profiles of
both groups following the intervention. No sig-
nificant differences were found in PT, INR, APTT,
or TT between the two groups (all P > 0.05).
These results suggest that neither treatment
regimen significantly altered coagulation val-
ues, indicating that the intervention did not
interfere with the coagulation profiles in the
studied population.

Comparison of adverse events

The incidence of adverse events during the
12-month follow-up period was comparable
between the two groups. In the control group,
12.5% of patients experienced hypotension,
8.8% reported dizziness, and 7.5% developed
gastrointestinal discomfort. In the observation
group, the corresponding rates were 11.4% for
hypotension, 8.6% for dizziness, and 7.1% for
gastrointestinal discomfort. The overall inci-
dence of adverse events did not differ signifi-
cantly between groups (P = 0.721). None of
these differences were statistically significant
(@all P > 0.05; see Table 5), indicating that
adverse event rates in the groups were similar.

Comparison of biomarkers (BNP, Troponin)

Table 6 presents the comparison of BNP and
Troponin levels between the observation and
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markers

For CRP (panel A), a significant

reduction was observed after
intervention in the observation group (pink bar),
but no significant change was noted in the
control group (blue bar) (P < 0.001). PCT (panel
B), both groups showed significant decrea-
ses after intervention (P < 0.001 for the ob-
servation group), but no significant differen-
ce was found between groups at either time
point. As for WBC count (panel C), a signifi-
cant decline in the observation group was
seen after the intervention (P < 0.001), where-
as the control group did not demonstrate a
significant change (Figure 2). Overall, the ob-
servation group experienced a more pro-
nounced improvement in inflammatory mark-
ers compared to the control group after the
intervention.

Discussion

The early initiation of sacubitril/valsartan
(Entresto) treatment in STEMI patients has
shown promising results in improving ven-
tricular remodeling (VR) and clinical outco-
mes. Our study found that this intervention led
to significant improvements in echocardio-
graphic parameters, inflammatory markers,
and biomarkers of cardiac injury. These find-
ings support the growing body of evidence
suggesting the beneficial effects of sacubitril/
valsartan in heart failure and acute myo-
cardial infarction (MI). This section will discuss
the study results in detail, integrating the
findings with the existing literature, exploring
potential mechanisms, and providing insight
into the therapeutic implications for STEMI
patients.
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Table 5. Comparison of adverse events

Event Type Control Group (%) Observation Group (%) X2 P-Value
Hypotension 12.5 11.4 0.189 0.663
Dizziness 8.8 8.6 0.002 0.969
Gastrointestinal Discomfort 75 71 0.072 0.788
Total incidence 28.8 27.1 0.128 0.721
Table 6. Comparison of biomarkers (BNP, Troponin)
Group Observation group (n =70)  Control group (n = 80) p
BNP (pg/mL) Before intervention 663.17 £ 85.61 650.49 + 76.24 0.839
After intervention 491.00 £ 69.26 584.41 + 72.94 <0.001
Troponin (ng/mL) Before intervention 0.14 £ 0.01 0.14 + 0.03 0.080
After intervention 0.05 +£0.01 0.10 £ 0.02 <0.001

Note: BNP: B-type Natriuretic Peptide.
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> 1.5+ T . . .
€. i S E = angiotensin Il, endothelin, and
% 5 107 s § 97 vasopressin, Sacubitril/Valsa-
~
8 0.5 8- rtan leads to reduced myocar-
6 0.0- 7 dial stress and improved myo-
& & L RS cardial relaxation [15]. Fur-
O & & & & & th ilysin inhibiti
& & &S Q@é e ermore, neprilysin inhibition
PO & .Q\é* @e‘ Q@,ée increases the levels of benefi-
& ) S . . . . . .
¢ < é@“ cial natriuretic peptides, which

Figure 2. Comparison of inflammatory markers. A: CRP; B: PCT; C: WBC.
Note: CRP: C-reactive protein; PCT: Procalcitonin; WBC: White blood cell

count. ***P < (0.001.

The most striking finding from our study was
the significant improvement in several echocar-
diographic parameters in the Observation gr-
oup following early Sacubitril/Valsartan treat-
ment. Specifically, the treatment led to a mar-
ked increase in LVEF and significant reductions
in LAd and LVEDd. These changes are consis-
tent with previous studies demonstrating that
Sacubitril/Valsartan, a combination of an angio-
tensin receptor neprilysin inhibitor, exerts a
beneficial effect on ventricular function and
remodeling, particularly in patients with heart
failure or acute coronary syndromes [13, 14].
The improvements observed in the current
study suggest that Sacubitril/Valsartan may
help attenuate adverse remodeling post-Ml,
which is a major determinant of long-term out-
comes in STEMI patients. This effect can be
attributed to the dual action of Sacubitril/
Valsartan on the renin-angiotensin-aldosterone
system and neprilysin inhibition. By blocking
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promote vasodilation, natriu-
resis, and anti-fibrotic effe-
cts, all contributing to better
VR and function [15]. Our
study also showed that the
RVd and IVST were reduced significantly in the
observation group. Right ventricular dysfunc-
tion is commonly seen in STEMI patients, par-
ticularly when there is involvement of the right
coronary artery. This improvement suggests
that Sacubitril/Valsartan’s effects extend be-
yond the left ventricle, possibly due to its vaso-
dilatory properties, which reduce afterload and
decrease right ventricular strain [16, 17]. The
marked reduction in SV and left ventricular vol-
umes, particularly left LVESV and LVEDV, fur-
ther emphasizes the beneficial impact of the
drug on VR. A reduction in these volumes sug-
gests improved myocardial efficiency and less
dilation, which are important factors in improv-
ing heart failure prognosis.

In addition to improvements in echocardiogr-
aphic parameters, the study showed that ear-
ly Sacubitril/Valsartan treatment significantly
reduced levels of biomarkers associated with
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cardiac injury, including brain natriuretic pep-
tide (BNP) and troponin. BNP is a well-known
marker of heart failure severity, and its reduc-
tion post-treatment supports the notion that
Sacubitril/Valsartan effectively reduces myo-
cardial strain and improves cardiac function
[18]. The decrease in troponin levels in the
observation group further indicates a reduction
in myocardial injury, aligning with previous
reports that Sacubitril/Valsartan may mitigate
the extent of myocardial damage in patients
with acute coronary syndromes [19]. Further-
more, the significant reduction in C-reactive
protein (CRP and procalcitonin (PCT levels in
the observation group suggests that Sacubitril/
Valsartan may have anti-inflammatory effects,
which could play a role in its beneficial effects
on VR. Inflammation plays a critical role in post-
MI remodeling and progression to heart failure,
with elevated levels of CRP and PCT being asso-
ciated with poor outcomes [20-23]. The reduc-
tion of these inflammatory markers following
Sacubitril/Valsartan treatment suggests that
this therapy may not only improve hemodynam-
ic function but also mitigate the inflammato-
ry response that exacerbates myocardial dam-
age and subsequent heart failure. The obser-
ved lack of significant change in inflammatory
markers in the control group further supports
the notion that the observed improvements in
the treatment group were indeed due to the
intervention rather than natural disease pro-
gression.

Renal function was another important consid-
eration in this study. While Sacubitril/Valsartan
has been shown to have favorable effects on
renal outcomes in heart failure patients, no sig-
nificant differences were observed between
the observation and control groups in serum
creatinine, eGFR, UA, and BUN levels in this
study. These findings are consistent with previ-
ous studies suggesting that Sacubitril/Valsar-
tan treatment does not significantly alter renal
function in the short term in patients without
pre-existing kidney disease [24-27]. The similar
renal effects in both groups may be attributed
to the fact that both treatment and control
groups received standard care, and renal out-
comes could depend more heavily on the sever-
ity of pre-existing renal dysfunction rather than
the specific intervention. Similarly, no signifi-
cant differences were found in coagulation
parameters, including PT, INR, APTT, and TT,
between the two groups. These findings sug-
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gest that Sacubitril/Valsartan does not signifi-
cantly affect coagulation in STEMI patients,
which aligns with prior evidence indicating that
the drug has a neutral effect on hemostasis
[28, 29]. This lack of significant impact on coag-
ulation parameters ensures that Sacubitril/
Valsartan can be safely used in STEMI patients
without raising concerns regarding increased
bleeding or clotting risk.

Regarding the safety profile, the adverse event
rates between the two groups were similar, with
no significant differences observed in hypoten-
sion, dizziness, or gastrointestinal discomfort.
These results are consistent with previous
studies, which have demonstrated that Sacu-
bitril/Valsartan has a favorable safety profile in
patients with heart failure and acute coronary
syndromes [30]. While Sacubitril/Valsartan is
associated with a slightly increased risk of hy-
potension, especially when first introduced,
this did not appear to significantly affect the
overall safety or tolerability of the treatment
in the current study. The absence of significant
adverse events suggests that Sacubitril/Val-
sartan can be safely introduced early in the
management of STEMI patients without caus-
ing severe side effects.

The integration of Sacubitril/Valsartan into
early treatment protocols for STEMI patients
could represent a significant advancement in
improving post-MI outcomes. Larger-scale, ran-
domized controlled trials with longer follow-up
periods are essential to confirm the efficacy
and safety of this treatment regimen. Addi-
tionally, exploring the impact of Sacubitril/
Valsartan on subgroups of STEMI patients,
such as those with pre-existing kidney disease
or those at high risk of heart failure, may pro-
vide further insight into its therapeutic poten-
tial. There is also a need for further investiga-
tion into the underlying mechanisms by which
Sacubitril/Valsartan exerts its beneficial eff-
ects on VR and myocardial recovery.

Despite the promising results, there are several
limitations to this study. First, the relatively
small sample size restricts the generalizability
of our findings, and future studies with larger
cohorts are necessary to validate the long-term
effects of sacubitril/valsartan in STEMI pa-
tients. Furthermore, as an observational study,
it lacks randomization, which could have pro-
vided a more robust evaluation of the causality
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between sacubitril/valsartan treatment and
observed outcomes. Moreover, this study did
not include data on long-term clinical outcomes
such as hospital readmissions, mortality, or the
progression of heart failure. Future research
should address these gaps by including these
clinically relevant endpoints to provide a mo-
re comprehensive understanding of sacubitril/
valsartan’s impact on long-term patient out-
comes.

In conclusion, early initiation of sacubitril/val-
sartan in STEMI patients significantly improves
VR, reduces cardiac injury biomarkers, and
attenuates inflammation. These effects high-
light its potential to reduce myocardial stress
and enhance cardiac function. The favorable
safety profile and absence of significant ad-
verse events further support its application
as an adjunctive therapy in STEMI manage-
ment. Further studies with larger sample sizes
and long-term follow-up are needed to confirm
these findings.
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