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The purpose of this study is to explore the applicability and efficacy of sacubitril/valsartan in individuals
with post-percutaneous coronary intervention heart failure subsequent to acute myocardial infarction.
106 individuals with verified acute myocardial infarction diagnosis who underwent percutaneous
coronary intervention surgery were selected and divided into two groups with 53 patients in each
group. Along with conventional therapy, control group was treated with perindopril, while observation
group was treated with sacubitril/valsartan. Before and after treatment, color Doppler ultrasound was
harnessed to measure various cardiac function indicators and multifunctional immunoassay analyzer was
used to measure myocardial injury biomarkers. Before and after treatment, hemodynamic parameters,
encompassing blood pressure, heart rate and the average hourly urine output over a 24 h period,
were subjected to comparative analysis between the two groups. Moreover, the evaluation of patients'
quality of life was carried out utilizing the Kansas City cardiomyopathy questionnaire, while clinical
effectiveness, occurrence of adverse cardiovascular events and readmission within 3 mo of treatment
was documented. Before treatment, there is no difference in cardiac function indicators, myocardial
injury biomarkers, blood pressure, heart rate, and urine output between the two groups (p>0.05).
However, after treatment, the observation group exhibited lower levels of cardiac function indicators,
myocardial injury biomarkers, heart rate and higher levels of left ventricular fractional shortening and
left ventricular ejection fraction, systolic and diastolic blood pressure and more urine output compared
to the control group (p<0.05). The observation group exhibited elevated Kansas City cardiomyopathy
questionnaire scores, higher clinical effectiveness and reduced readmission rate compared to the control
group. No statistically significant variances (p>0.05) were detected in the incidence of adverse reactions
between the two groups. Compared to treatment with perindopril, the use of sacubitril/valsartan can
effectively treat acute myocardial infarction complicated with post-percutaneous coronary intervention
heart failure.
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The manifestation of Acute Myocardial Infarction
(AMI) arises due to myocardial necrosis triggered by
acute/persistent ischemia and hypoxia affecting the
coronary arteries. In severe cases, it may be followed
by Heart Failure (HF) and even sudden cardiac
death!'¥), AMI features a high incidence, multiple
complications, high mortality rate and poor prognosis.
Currently, the clinical treatment of AMI mainly
focuses on Percutaneous Coronary Intervention
(PCI) surgery and oral medication, while severe cases
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may require Coronary Artery Bypass Graft surgery
(CABG)™3. However, due to myocardial reperfusion
following the restoration of blood flow, patients
may experience abnormal ventricular diastolic and
systolic function, with severe cases developing
HF. HF is a syndrome characterized by circulatory
dysfunction resulting from impaired myocardial
diastolic or systolic function leading to insufficient
cardiac output”). Previous studies have disclosed
that when HF occurs, inadequate perfusion of the
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body’s tissues and organs occurs due to the heart's
inability to effectively pump blood. This will cause
organ dysfunction and hemodynamic abnormalities
in various organs of the body, as the tissues are
unable to meet their normal metabolic demands.
Importantly, HF complicating AMI after PCI is a
major contributor to postoperative mortality!®?).
Therefore, actively seeking efficacious drugs for the
treatment of post-PCI HF is of great significance for
improving patient prognosis and promoting their
overall recovery.

According to reports, sacubitril/valsartan is the
first dual inhibitor of angiotensin II receptors and
neprilysin. It not only possesses the natriuretic
peptide system with cardio protective effects
but also obstructs the excessive activation of the
renin-angiotensin-aldosterone system. It is a class
I medication recommended in HF guidelines. It
boasts several functions like promoting natriuretic
and diuresis, vasodilation, lowering blood pressure,
preventing and reversing ventricular remodeling,
and ultimately delaying the progression of HF!-12],
Currently, sacubitril/valsartan has made remarkable
progress in clinical application for the treatment of
patients with HF. However, there is limited research
on the efficacy and prognosis of sacubitril/valsartan
in patients with AMI undergoing emergency PCI and
complicated by HF. Hence, this study aims to explore
the therapeutic effects of sacubitril/valsartan and
perindopril in patients with AMI complicated by HF
following PCI, hoping to provide some diagnostic
and treatment strategies.

MATERIALS AND METHODS
General information:

A total of 106 patients diagnosed with AMI and
undergoing PCI were selected from our hospital’s
admissions between May 2020 and February 2023.
The age range of all patients was 37 y to 90 y, with
75 male and 31 female patients. Among them, 62
patients had anterior myocardial infarction, and 14
patients had inferior wall myocardial infarction.
Through the implementation of distinct treatment
protocols, the patients were arbitrarily distributed
into two groups. The control group (n=53) subjected
to perindopril treatment, and the observation group
(n=53) subjected tp sacubitril/valsartan therapy.
General data of all patients were compared, and
no statistically significant variances were observed
(p>0.05), denoting comparability between the
groups, as displayed in Table 1.

Inclusion criteria:

Patients with AMI complicated by post-PCI HF
were classified according to the Killip classification
criterial’*!#, This research encompassed patients
classified as cardiac function Class Il (left HF with
<50 % lung field rales) and Class III (acute pulmonary
edema with rhonchi, rales, dry rales, and moist rales
throughout the lung fields). Plasma N-Terminal pro-
B-Type Natriuretic Peptide (NT-proBNP) levels were
>400 pg/ml and all participants received approval
from our hospital’s ethics committee.

TABLE 1: COMPARISON OF GENERAL DATA BETWEEN THE TWO GROUPS (n, %) (xts)

Characteristics Variables Observation group (n=53) Control group (n=53) t/y? P
Male 35 (66.04) 40 (75.47)
Gender 1.14 0.286
Female 18 (33.96) 13 (24.53)
Age (years old) 48.45+12.65 47.49+11.84 0.403 0.688
Body mass index 24.33+3.96 24.47+4.28 0.175 0.862
(kg/m2)
Comorbid 26 21
hyperlipidemia
Patients with Comorbid 30 46 5.061 0.080
comorbidities hypertension
Comorbid type 2
diabetes 23 16
0-1 27 30
Number of stents 2 10 7 0.787 0.675
3-4 4
Smoking history 17 9 3.262 0.071
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Exclusion criteria:

Patients with allergies to relevant medications
such as perindopril and sacubitril/valsartan used
in the treatment; patients classified as Killip
Class IV (cardiogenic shock) in HF; patients with
comorbidities such as liver or kidney disease,
bone marrow infection, malignant tumors, immune
system disorders, hematological disorders, cardiac
amyloidosis, or hyperthyroid heart disease; patients
with pregnancy or under lactation; patients with
a history of mental illness; patients with HF or
cardiogenic shock caused by other factors and
patients who had undergone CABG or coronary
angioplasty procedures are excluded from the study.

Treatment methods:

All patients received standardized Dual Antiplatelet
Therapy (DAPT) with atorvastatin and rosuvastatin,
and all patients were treated with low-molecular-
weight heparin sodium. Vasoactive drugs such as
nitroglycerin and epinephrine, as well as diuretics
like hydrochlorothiazide and furosemide, were used
as conventional treatments based on hemodynamic
performance. DAPT such as clopidogrel and
ticagrelor were administered depending on the
presence or absence of contraindications to
antiplatelet medications.

Control group: Along with the conventional
treatment regimen, patients were subjected
to perindopril therapy (produced by Haisco
Pharmaceutical (Meishan) Co., Ltd., National Drug
Approval Number: H20203507, dosage: 4 mg).

Observation group: Apart from conventional
treatment, patients were given sacubitril/valsartan
(produced by Beijing Novartis Pharma Ltd.,
National Drug Approval Number: J20171054) as
a replacement for enalapril. The initial dosage was
50 mg per dose, orally administered twice daily,
and the dosage was doubled every 2 w based on the
patient’s condition and tolerability. Nevertheless,
it is imperative to ensure that the dosage does not
surpass 200 mg per administration, taken twice daily.

Observation of indicators:

Cardiac function parameters: Before and after
treatment, the [U22 color Doppler ultrasound system
was employed to gauge the Left Ventricular End-
Diastolic Diameter (LVEDD), Left Ventricular
End-Systolic Diameter (LVESD), Left Ventricular
Fractional Shortening (LVFS), Interventricular
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Septal Thickness (IVST) at Diastole, Left Ventricular
Mass Index (LVMI), and Left Ventricular Ejection
Fraction (LVEF) in both groups of patients. These
metrics were employed to evaluate the alterations
in both the structural and functional attributes of
the left ventricle. The measurements were obtained
according to established guidelines and standards
for echocardiographic assessment. To discern
dissimilarities in these metrics between the two
groups prior to and following treatment, a statistical
analysis was conducted.

Myocardial injury functional indicators: Before
and after treatment, a multifunctional immune assay
instrument was used to determine the myocardial
injury markers including serum NT-proBNP, Cardiac
Troponin I (¢Tnl), and Creatine Kinase-Myocardial
Band (CK-MB).

Hemodynamics and urine output: The STARS8000E
model general bedside electrocardiographic monitor
provided by Comen Medical was harnessed to
monitor blood pressure and heart rate. Measurements
were taken on the day of admission (prior to receiving
systemic treatment) and on the following day after 4
w of treatment (after waking up and before bedtime).
Patient systolic and diastolic blood pressures, as
well as heart rate, were observed and recorded, with
their respective averages being used as the daily
statistical data. Additionally, the 24 h average hourly
urine output was measured and recorded for both the
groups of patients.

Assessment of quality of life and clinical efficacy:
The Kansas City Cardiomyopathy Questionnaire
(KCCQ) was utilized to evaluate the quality of
life of both the groups after receiving different
pharmacological treatments!'>l. This questionnaire
comprises five dimensions, which includes physical
limitation, clinical symptoms, social function, self-
perception, and psychological status, with a total of
23 items. The comprehensive score spans from 0 to
100, with elevated scores denoting a superior quality
of life experienced by the patients. The clinical
efficacy was evaluated by the following criteria,
which includes marked improvement indicates heart
rate decreases to the normal range, <100 beats/
min during activity; HF symptoms are essentially
eliminated, and cardiac function recovers to <Class
II. Effective indicates heart rate decreases but remains
>100 beats/min during activity, accompanied by
persistent latent HF and cardiac function at Class
II-I1I. Ineffective indicates no improvement in HF
symptoms or death.
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Overall effective rate=((Number of marked
improvement patients+Number of effective patients)/
Total number of patients)x100 %.

Cardiovascular adverse events and readmission
rate: The occurrence of adverse events, such as
angina, dry cough, hypotension, hyperkalemia,
and dyspnea, and the status of readmission were
observed and recorded during the 3 mo follow-up
period after PCI in both patient groups.

Statistical analysis:

For the purpose of data processing and analysis
in this study, Corporation Statistical Package for
the Social Sciences (SPSS) 20.0 software (SPSS
Inc., Chicago, IL, United States of America (USA)
was used. Measurement data were represented as
meantstandard deviation (X+s) and t-test were
adopted for comparisons between two groups.
Enumeration data were presented as n, %, with Chi-
square (¥?) employed for comparisons. The variance
of repeated measurement data was taken to compare
relevant indicators at different time points between
the patient groups. A significance level of p<0.05
was deemed to be statistically significant.

RESULTS AND DISCUSSION

The outcomes denoted that there were no statistically
significant variances (p>0.05) in cardiac function
parameters such as LVEDD, LVESD, and LVFS
between the two patient groups prior to treatment.
However, after treatment, the observation group
displayed lower levels of LVEDD, LVESD, IVST,
and LVMI and higher levels of LVFS and LVEF
compared to the control group (p<0.05). These

findings demonstrated that administering sacubitril/
valsartan was beneficial for improving cardiac
function in patients with myocardial infarction
complicated by post-PCI HF as shown in Table 2.

As the results revealed, no statistically significant
variances (p>0.05) were observed in the levels of
NT-proBNP, ¢Tnl, CK-MB, and other myocardial
injury markers between the two groups prior to
treatment. However, subsequent to the administration
of treatment, the observation group exhibited
diminished levels of NT-proBNP, c¢Tnl, CK-MB,
and various other markers in contrast to the control
group (p<0.05). This suggested that administering
sacubitril/valsartan was capable of ameliorating
myocardial damage in patients with myocardial
infarction complicated by post-PCI HF as shown in
Table 3.

No statistically significant differences (p>0.05) were
discovered in blood pressure, heart rate, and urine
output between the two groups prior to treatment.
When comparing the post-treatment measurements
with the pre-treatment measurements within each
group, it was confirmed that the patients showed
an increase in systolic and diastolic blood pressure,
a decrease in heart rate, and an increase in urine
output (p<0.05). Furthermore, the observation group
exhibited higher levels of systolic and diastolic
blood pressure, lower heart rate, and greater urine
output compared to the control group following
treatment (p<0.05). These discoveries demonstrated
that the use of sacubitril/valsartan stabilized
hemodynamic parameters in patients with myocardial
infarction complicated by post-PCI HF as shown in
Table 4.

TABLE 2: COMPARISON OF CARDIAC FUNCTION PARAMETERS BEFORE AND AFTER TREATMENT IN

THE TWO GROUPS (xts)

Parameters Treatment Observation group (n=53) Control group (n=53) t P

Before 66.49+6.89 66.5616.87 0.052 0.958
LVEDD (mm)

After 56.47+5.86 61.45+6.57 4,118 <0.001

Before 44.54+4.88 43.78+4.77 0.811 0.419
LVESD (mm)

After 35.78+3.79 40.13x4.38 5.468 <0.001

Before 18.11+1.91 17.44+1.94 1.792 0.076
LVFS (%)

After 26.47+2.83 20.44+2.26 12.121 <0.001

Before 9.61+0.99 9.67+0.94 0.32 0.750
IVST (mm)

After 8.56+0.88 9.13:0.96 3.186 0.002

Before 125.37+13.33 124.45+13.11 0.358 0.721
LVMI (g/m?)

After 113.76+12.44 121.18+13.45 2.948 0.004
LVEF (%) Before 30.45+4.36 30.85+4.15 0.484 0.630

’ After 38.56+4.28 33.1924.06 6.627 <0.001
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TABLE 3: COMPARISON OF MYOCARDIAL INJURY MARKERS BETWEEN THE TWO GROUPS (xts)

Parameters Treatment Observation group (n=53)  Control group (n=53) t p
Before 3342.56+336.68 3336.37+339.43 0.094 0.925
NT-proBNP (pg/l)
After 586.45+60.34 1684.45+17.55 127.204 <0.001
Before 5.17x1.16 5.14+1.13 0.135 0.893
cTnl (ng/ml)
After 0.86+0.18 1.41+0.22 14.086 <0.001
Before 91.54+10.22 91.78+10.29 0.12 0.904
CK-MB (U/1)
After 31.34+3.68 39.13+4.16 10.211 <0.001

TABLE 4: COMPARISON OF HEMODYNAMICS AND URINE OUTPUT BEFORE AND AFTER TREATMENT

BETWEEN THE TWO GROUPS (xts)

Parameters Treatment Observation group (n=53)  Control group (n=53) t P
Systolic pressure Before 58.67+6.12 59.34+5.77 0.58 0.563
(mmHg) After 89.4519.14 80.2318.35 5.422 <0.001
Diastolic pressure Before 30.49+3.45 31.56+3.55 1.574 0.119
(mmHg) After 53.42+5.95 62.8116.72 7.616 <0.001
Heart rate (beats/ Before 114.23+12.26 115.78+12.59 0.642 0.522
min) After 82.47+8.44 92.16+9.47 5.561 <0.001

Before 18.25+1.95 18.42+1.98 0.445 0.657
Urine output (ml/h)

After 42.35+4.67 31.42+3.69 13.369 <0.001

The data obtained from our analysis revealed no
statistically substantial deviations (p>0.05) in
KCCQ scores between the two groups prior to the
commencement of pharmacological intervention.
This outcome indicated that the baseline quality
of life was comparably equivalent between the
two cohorts. However, subsequent to treatment
with different medications, it was revealed that
the observation group had higher KCCQ scores
compared to the control group(p<0.05). Additionally,
upon evaluating the clinical effectiveness between
the two groups, the observation group showcased a
total effective rate of 96.23 %, surpassing the 84.90
% observed in the control group (p<0.05). The above
findings confirmed that administering sacubitril/
valsartan enhanced the quality of life in myocardial
infarction patients with post-PCI HF, demonstrating
better therapeutic effects as shown in Table 5.

As indicated by our data, the observation group went
through adverse reactions including hypotension,
hyperkalemia, dizziness, headache, angina, and
dyspnea, with an adverse reaction rate of 15.09
%. In the control group, adverse reactions such as
hypotension, hyperkalemia, dizziness, headache,
angina, and dyspnea were observed, with an adverse
reaction rate of 20.75 %. The comparison of adverse
reaction rates between the two groups following
treatment showed mno statistically significant
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variance (p>0.05). Moreover, the readmission rate
in the observation group was 5.66 %, whereas in
the control group it was 18.87 % (p<0.05). These
outcomes demonstrated that within 3 mo subsequent
to treatment, the incidence of cardiovascular
adverse events was similar between patients treated
with perindopril and those treated with sacubitril/
valsartan. Nonetheless, the readmission rate was
lower in patients treated with sacubitril/valsartan,
indicating a better prognosis as shown in Table 6.

AMI, occurring on the basis of coronary arterial
atherosclerosis, involves the occurrence of erosion
or plaque rupture in the patient’s coronary arteries,
leading to increased platelet aggregation, which
further triggers the formation of a large amount
of thrombus within the coronary arteries, thereby
damaging the patient’s myocardial structure and
metabolic capacity, and reducing cardiac function.
This poses a grave threat to the patient’s life
safety!!®181, At present, in clinical treatment, PCI has
shown relatively favorable effects. Postoperatively,
a combination of cardiotonic and diuretic agents,
as well as measures to control ventricular rate and
other anti-HF strategies, can efficaciously control
HF symptoms in most patients. Nevertheless, routine
interventions fail to effectively block the excessive
activation of neuroendocrine caused by HF.
Therefore, there is still a gap between the treatment
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effect and clinical expectations!!”?"), Research has
exhibited that this is mainly related to the inability
of angiotensin-converting enzyme inhibitors to
block the production of angiotensin II through non-
angiotensin-converting enzyme pathways?!). Thus,
targeting this issue specifically is of paramount
significance in improving the disease progression of
patients with AMI plus post-surgery HF.

Reportedly, sacubitril/valsartan is composed of two
drugs, sacubitril and valsartan. The latter selectively
acts on angiotensin receptors, blocking angiotensin
11, thereby effectively blocking the renin-angiotensin-
aldosterone system. Simultaneously, sacubitril
suppresses neprilysin, reducing myocardial load
and further improving myocardial remodeling?>23,
To dig deeper into the specific value of sacubitril/
valsartan in patients with AMI and post-surgery HF,
this research retrospectively analyzed the clinical
data of 106 patients who received either perindopril
or sacubitril/valsartan for the treatment of AMI, with
relevant indicators recorded. Studies have unveiled
that cardiac color ultrasound can dynamically
observe the internal structure, ejection function and
blood flow in the heart. Parameters such as LVEDD,
LVESD, LVEFES, IVST, and LVEF can well reflect
cardiac function®®). Our study discovered that
these indicators are improved in the observation
group subsequent to treatment, and the degree of
improvement was greater in the observation group
vs. the control group. This suggested that sacubitril/
valsartan exerted a good effect on myocardial
structure and ejection function, and its remodeling
effect was superior to perindopril. This may be due
to the inhibitory effect of sacubitril on neprilysin,
which cooperates with valsartan to boost myocardial
remodeling. Additionally, Zhang et al.”” research
has uncovered that sacubitril/valsartan can limit
myocardial cell hypertrophy (including the border
zone) and interstitial fibrosis, while increasing

the profile of Vascular Endothelial Growth Factor
(VEGF), thereby ameliorating myocardial perfusion
and perfusion reserve in the infarcted area and
improving heart function, which was aligned with
our study.

As reported, NT-proBNP, cTnl, and CK-MB are
important indicators for evaluating heart function.
Elevated levels of these indicators reflect myocardial
damage and are positively correlated with cardiac
insufficiency®?’. Fan et al. has revealed that
sacubitril/valsartan can attenuate myocardial injury,
reduce the size of myocardial infarction, and dampen
myocardial fibrosis, further supporting the protective
effect of sacubitril/valsartan against myocardial
infarction®**!l.  Encouragingly, our study also
discovered that following treatment, both groups
presented a decrease in the levels of serological
indicators NT-proBNP, cTnl, and CK-MB, with
the observation group exhibiting even lower levels
compared to the control group. This hinted that
sacubitril/valsartan could more efficaciously restore
damaged myocardium. The reason for this may
be that valsartan selectively acts on angiotensin
receptors, blocking the renin-angiotensin-aldosterone
system more thoroughly, impeding the release
of inflammatory factors, and avoiding secondary
myocardial damage from reperfusion2-34,

Additionally, this research unveiled that comparison
to the control group, the observation group displayed
elevated levels of systolic and diastolic blood
pressure, reduced heart rate, and augmented urine
output prior to the treatment. These variances were
regarded as statistically significant. Furthermore,
there was no remarkable difference in the occurrence
of cardiovascular adverse events within 3 mo between
the two groups, but the readmission rate was lower in
the sacubitril/valsartan group.

TABLE 5: COMPARISON OF QUALITY OF LIFE AND CLINICAL EFFICACY BEFORE AND AFTER
TREATMENT IN THE TWO GROUPS OF PATIENTS (xts)

Parameters Treatment Observation group (n=53) Control group (n=53) t p
Pre 61.45+6.59 62.58+6.87 0.864 0.39
KCCQ scores
Post 72.56+7.66 82.45+8.55 6.997 <0.001
_ Marked 23 (43.40) 20 (37.74)
improvement
Clinical efficacy Effective 28 (52.83) 25 (47.17)
Ineffective 2 (3.77) 8 (15.09)
Total effective rate 51 (96.23) 45 (84.90) 3.975 0.046
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TABLE 6: COMPARISON OF CARDIOVASCULAR ADVERSE EVENTS AND READMISSION WITHIN 3 MO
OF TREATMENT BETWEEN THE TWO GROUPS (n, %)

. . Observation group  Control group 2
Parameters Various reactions (n=53) (n=53) X p
Dry cough 2 (3.77) 2 (3.77) - -
Hypotension 3 (5.66) 1(1.89) - -
. Hyperkalemia 1(1.89) 2 (3.77) - -
Adverse reactions - d
cases izziness an i i
( ) headache 1(1.89) 2 (3.77)
Angina (1.89) 2 (3.77) - -
Dyspnea 0 (0.00) 2 (3.77) - -
Overall incidence
of adverse - 8 (15.09) 11 (20.75) 0.577 0.447
reactions
Readmission (cases) - 3 (5.66) 10 (18.87) 4.296 0.038

The observation group also displayed higher KCCQ
scores and better clinical efficacy in contrast to the
control group. This denoted that sacubitril/valsartan
was beneficial for stabilizing hemodynamic
parameters in patients with post-PCI HF following
AMI, and it was safer and more effective than
perindopril in improving prognosis, enhancing
patients’ quality of life, and lowering the risk of
readmission®>*%, Wang et al. study has also revealed
that sacubitril/valsartan has a dual-target regulatory
mechanism. In addition to its similar mechanism of
action to angiotensin-converting enzyme inhibitors
or angiotensin, it can also repress neprilysin, heighten
the level of cyclic guanosine monophosphate in the
body, and have good diuretic and vasodilatory effects,
thereby alleviating the patient’s condition*”*?], which
is consistent with the conclusion of our work.

To summarize, sacubitril/valsartan as an adjunctive
therapy for post-AMI HF can efficaciously improve
patient’s hemodynamics and cardiac function, abate
myocardial damage, substantially augment urine
output, improve therapeutic efficacy and quality of
life, and lower the rate of readmission in the short
term, without serious adverse reactions. These
findings have confirmed that sacubitril/valsartan can
be capitalized as a treatment for patients with HF
following AMI. Nevertheless, it should be noted that
this study is based on a small sample size, and there
may be varying degrees of selection and information
bias in the process of patient collection and follow-
up. Further studies will be conducted to address these
limitations.

In contrast with the use of perindopril, sacubitril/
valsartan in treating AMI patients with HF
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subsequent to PCI can effectively improve cardiac
function, mitigate myocardial damage, ameliorate
hemodynamics, enhance living quality and clinical
efficacy, and lower the readmission rate. Therefore,
it is worthwhile to promote and apply it in clinical
settings.
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