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Objective: To investigate the effect of recombinant human brain natriuretic peptide on
patients with non-ST segment elevation acute coronary syndrome. Methods: 80 patients
with non-ST segment elevation acute coronary syndrome diagnosed and treated in our
hospital from January 2017 to December 2019 were randomly divided into study group (n
= 41) and control group (n = 39). All patients were treated with basal therapy, the control
group was treated with isosorbide dinitrate, and the study group was treated with
recombinant human brain natriuretic peptide on the basis of the control group. The
changes of cardiac function indexes, renal function indexes and hemodynamic parameters
before and after treatment were observed and compared between the two groups. Results:
The total effective rate of the study group was 87.80%, which was significantly higher than
that of the control group (69.23%) (P<0.05). There was no significant difference in left
ventricular end-diastolic dimension (LVEDD), left ventricular end-systolic dimension (LVESD)
and left ventricular ejection fraction (LVEF), hemodynamic parameters' cardiac index (Cl),
central venous pressure (CVP), mean arterial pressure (MAP), systemic vascular resistance
index (SVRI) and glomerular filtration rate (eGFR) between the two groups before treatment
(P>0.05). After treatment, LVEDD, LVESD and SVRI were all decreased than that before
treatment in the two groups, LVEF, Cl, CVP, MAP and eGFR were higher than those before
treatment (P<0.05), and LVEDD, LVESD and SVRI in the study group were lower than those
in the control group, and LVEF, Cl, CVP, MAP and eGFR were higher than those in the control
group (P<0.05). Conclusion: Recombinant human brain natriuretic peptide is effective in
the treatment of non-ST segment elevation acute coronary syndrome, which is beneficial
not only for the recovery of cardiac function, but also for the improvement of hemodynamic
status and renal function.
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Acute coronary syndrome (ACS) refers to a series
of clinical syndromes caused by acute or subacute
myocardial ischemia caused by unstable plaque
rupture and thrombosis of coronary arteries, which
are mainly divided into ST-segment elevation type
and non-ST segment eclevation type. Non-ST
segment elevation acute coronary syndrome is more
common in clinic, has the characteristics of high
incidence, rapid disease progression and poor
prognosis, and seriously endangers human health .
Therefore, early standardized and effective treatment
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of patients with non-ST segment elevation acute
coronary syndrome is of paramount importance,
which can effectively improve the prognosis of
patients and reduce the occurrence of adverse
cardiovascular events. At present, anti-myocardial
ischemia drugs and [-receptor blockers are
commonly used in clinical treatment of this disease
to improve myocardial ischemia and relieve clinical
symptoms of patients, but their efficacy is poor “.
Recombinant human brain natriuretic peptide is a
biological =~ product  synthesized by

gene
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recombination technology and has the same
mechanism of action and biological activity as
endogenous brain natriuretic peptide (produced by
ventricular muscle) °. It has been found that &7
recombinant human brain natriuretic peptide is
effective in blocking ventricular remodeling and
restoring cardiac function. However, the efficacy of
this drug in combination with isosorbide dinitrate in
the treatment of non-ST segment elevation acute
coronary syndromes has not been reported. Based on
this, this study focuses on the effects of recombinant
human brain natriuretic peptide on hemodynamics

following results:

ATA AND METHODS
Clinical data

From January 2017 to December 2019, 80
patients with non-ST segment elevation acute
coronary syndrome were selected as study objects,
and randomly divided into study group (n = 41) and
control group (n = 39) by random number table
method. There was no significant difference in
gender, age, course of disease, body mass index,

combined underlying disease and blood lipid index

and renal function in patients with non-ST segment ~ between the two groups (P>0.05), showing
elevation acute coronary syndromes and reports the ~ comparability.
Table 1.
Comparison of general data between the two groups (X +5s)
Low High
Duration Bod Total densit densit
Number Gender Age (years ur.a ton 0, y mass Hypertension Diabetes ot Triacylglycerol . enst y' . enst y'
Group of cases (M/F)  old) of disease index (case) (case) cholesterol (mmol/L) lipoprotein lipoprotein
(d) (kg/m?) (mmol/L) cholesterol cholesterol
(mmol/L) (mmol/L)
[Control
group 39 21/18 64.21+6.872.57+0.7922.85+2.51 21 15 4.79+0.75  2.11+0.38 3.2740.71 1.22+0.37
Stud
grzug 41 23/18 63.47+7.012.64+0.8222.67+2.63 24 16  4.86+0.81  2.16+0.33 3.36+0.65 1.17+0.34
z 0.041  0.477 0.389 0.313 0.179 0.003 0.401 0.629 0.592 0.630
P 0.840  0.635 0.699 0.755 0.673 0.959 0.690 0.531 0.556 0.531

Inclusion criteria and exclusion criteria

Inclusion criteria: (1) Patients met relevant
diagnostic points in the "Guidelines for the
Diagnosis and Treatment of Non-ST-Segment

8 and were

Elevation Acute Coronary Syndrome"
diagnosed; (2) None of the patients received
coronary intervention; @ Patients were able to
tolerate the drugs used in this study; @ Patients
with good compliance and complete cooperation in
treatment; (5) Patients with complete clinical data.
This study complies with the principles of informed
consent, voluntary participation, and has been
approved and supported by the hospital ethics
committee.

Exclusion criteria: (1) Cardiogenic shock; (2)
Patients with malignant tumor, severe infectious
disease or immune system disease; @ Patients with
severe hepatic and renal insufficiency or patients
requiring mechanical ventilation; @ Patients with
surgical operation or trauma history in the past
month; @ Patients with

cerebrovascular disease or severe hypotension; (6)

severe / acute
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Patients with mental disease; (7) Patients with
contraindications to the use of this study drug.

Treatment methods

After admission, patients in both groups received
lipid regulation, conventional anticoagulation, anti-
platelet aggregation, anti-arrthythmia, diuresis and
other basic treatments including B-receptor blocker
and angiotensin receptor inhibitor. Patient with
and diabetes

symptomatic treatment.

hypertension were also given

Patients in the control group were treated with
isosorbide  dinitrate (specification: 5mg/5mL,
approval No.: GYZZ H10960036, manufacturer:
Qilu Pharmaceutical Co., Ltd.) on the basis of basic
treatment. Isosorbide dinitrate was intravenously
infused at a rate of 10 pg/min, then the infusion rate
was adjusted to be within 10 ~ 100 pg/min, and the
intravenous infusion was maintained for 72h.

The study group was treated with recombinant

human brain natriuretic peptide (specification: 0.5

mg, approval document No.: GYZZ: $20050033,
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manufacturer: Chengdu Nuodikang
Biopharmaceutical Co., Ltd.) on the basis of the
control group. First, the drug was injected
intravenously at a loading dose of 1.5 pg/kg, and the
drug was administered within 1-2 min, followed by
intravenous drip at a rate of 0.0075 g/ (kg - min) for

72h.

Observational indexes

(D Efficacy *: According to the specific situation
of the patient after treatment, the clinical symptoms
and physical signs of the patient disappeared
completely, or the frequency and duration of angina
pectoris episodes were reduced by more than 75%,
and the ischemic changes (ST segment depression)
in ECG were alleviated. Effective: The patient's
clinical symptoms and signs were relieved, the times
and duration of angina attack were less than 75% or
more than 50%, and ECG showed no change.
Ineffective: The patient's clinical symptoms and
signs were not relieved or even aggravated, or the
number and duration of angina attack was less than
50% or increased by less than 50%, and the ST
segment of ECG showed no change. Ineffective: The
patient's clinical symptoms and signs were not
relieved or even aggravated, or the times and
duration of attack were more than 50%, and the
ischemic changes in ECG were aggravated. Total
effective rate = (number of effective cases + number
of effective cases) / total number of cases x 100%.

(2) Cardiac function indexes: Cardiac function in
2 groups before and after treatment was measured
and evaluated by ECG and Doppler ultrasound,
including left ventricular end-diastolic dimension
(LVEDD), left ventricular end-systolic dimension

(LVESD) and left ventricular ejection fraction
(LVEEF).

(3) Hemodynamics: Right internal jugular vein
puncture was performed in the two groups before
and after treatment. The changes of hemodynamic
parameters including cardiac index (CI), central
venous pressure (CVP), mean arterial pressure
(MAP) and systemic vascular resistance index (SVRI)
before and after treatment were monitored.

(4) The indexes of renal function: 3 mL of fasting
peripheral venous blood was collected before and
after treatment in the two groups, the upper serum
was retained after centrifugation, and the serum
creatinine content of the patients was determined.
The modified simplified MDRD equation ' was
used to estimate the glomerular filtration rate (¢GFR)
before and after treatment.

Statistical processing

SPSS 25.0 was used to analyze and process the
study data. The measurement data were expressed in
the form of (x+s), and t-test was performed. The
enumeration data were expressed in percentage (%),
and chi-square test was performed. P<0.05 was used
to indicate that the difference had statistical

significance.

RESULTS

Comparison of efficacy between the two groups
The total effective rate of the study group was

87.80%, which was significantly higher than that of

the control group (69.23%). The difference between

the two groups had statistical significance (P<0.05).

See Table 1 for details.

Table 1.

Efficacy comparison between the two groups [n (%)]

Group Number of cases Produce effect
Control group 39 14 (35.90)
Study group 41 20 (48.78)
X -
P -

Effective Ineffective Total effective rate
13 (33.33) 12 (30.77) 27 (69.23)
16 (39.02) 2 (12.20) 36 (87.80)
- - 4.121
- - 0.042

Comparison of cardiac function indexes before
and after treatment in the two groups

Before treatment, there was no significant
difference in LVEDD, LVESD and LVEF between
the two groups (P>0.05). After treatment, LVEDD
and LVESD in the two groups were lower than those

Tob Regul Sci.™ 2021;7(5-1): 3226-3231

before treatment, LVEF was higher than that before
treatment (P<0.05). After treatment, LVEDD and
LVESD in the study group were much lower than
those in the control group, LVEF was much higher
than that in the control group (P<0.05). See Table 2.
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Comparison of changes of hemodynamic
parameters before and after treatment in the two
groups

Before treatment, there was no significant

difference in CI, CVP, MAP and SVRI between the
two groups (P>0.05). Compared with those before

treatment, CI, CVP and MAP were significantly
increased and SVRI significantly decreased in both
groups (P<0.05). After treatment, CI, CVP and
MAP in the study group were significantly higher
and SVRI significantly lower than that in the control
group (P<0.05). See Table 3.

Table 2.
Comparison of cardiac function indicators before and after treatment in the two groups (x+s)
Group Number of LVEDD (mm) LVESD (mm) LVEF (%)
cases Before After Before After Before After
treatment treatment treatment treatment treatment treatment
Control 39 58.124£5.46 50.78+5.23" 46.7414.77 40.02+4.35" 42.78+5.13 48.24+6.10"
group
Study 41 58.33£5.62 45.65+4.96"" 46.67+4.85 34.26+4.11"% 43.26+5.24 54.13+6.23"
group
Note: Compared with control group, “P<0.05; compared with the same group before treatment, *P<0.05.
Table 3.
Comparison of changes of hemodynamic parameters before and after treatment in the two groups
(x+s)
T CI (L-min!'m?) CVP (mmHg) MAP (mmHg) SVRI (dyn-s-m?-em™)
Group umbero Before After Before After Before After Before
cases After treatment
treatment treatment treatment treatment treatment treatment treatment
1
(;23; 39 2.56+0.51 3.13£0.62% 5.04+1.24 6.26+1.17% 65.141£5.48 76.34+6.35% 3322.24+138.65 2267.64+124.25%
Stud; . . x *
grzui)] 41 2.60£0.55 3.78+0.74™* 5.10+1.33 7.38+1.41% 65.23+5.32 83.154£7.01°% 3306.15£142.03 1512.20+119.87
Note: Compared with control group, “P<0.05; compared with the same group before treatment, “P<0.05.

Comparison of renal function indexes between
the two groups before and after treatment

Before treatment, there was no significant
difference in eGFR between the two groups
(P>0.05); compared with that before treatment,

eGFR increased in both groups after treatment
(P<0.05); and eGFR in the study group after
treatment was significantly higher than that in the
control group (P<0.05). See Table 4.

Table 4.
Comparison of renal function indicators before and after treatment in the two groups of patients
(x+s)
Group Number of cases ¢GFR t value P value
Before treatment After treatment

Control group 39 68.24+8.67 77.41£11.02 4.084 0.000
Study group 41 68.5319.10 86.79+12.34 7.626 0.000

t value 0.146 3.579

P value 0.884 0.001

DISCUSSION treatment of this disease is based on the principle of

With the change of diet structure, life style and
aging of population, the incidence rate of non-ST
segment elevation acute coronary syndrome has
been increasing year by year. It is also the main cause
of heart failure and cardiogenic shock in clinical
practice. Serious cases can induce death and greatly
threaten the life safety of patients ''2. Clinical
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alleviating the symptoms of myocardial ischemia,
stabilizing plaque and preventing thrombosis as soon
as possible, aiming at reducing the occurrence of
complications and mortality '

Clinically, vasodilators such as nitroglycerin and
isosorbide dinitrate are commonly used to relax
vascular smooth muscle, dilate arteriovenous and
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reduce cardiac load, thus reducing myocardial
oxygen consumption and relieving myocardial
ischemia symptoms, but the therapeutic effect is
poor “. In patients with non-ST segment elevation
acute coronary syndromes, excessive activation of
the renin-angiotensin-aldosterone system (RAAS
system) and the sympathetic nervous system results
in increased ventricular filling pressure and

413 Brain natriuretic

decreased cardiac function
peptide is a compensatory cardioprotective factor
produced by the human body, mainly distributed in
the heart, with multiple functions such as diuresis,
natriuresis, regulation of blood pressure and blood
volume balance, vasodilation, and inhibition of
RAAS system and sympathetic nervous system

1416 Clinical studies have shown that

activity
treatment with isosorbide dinitrate combined with
recombinant human brain natriuretic peptide in
with
complicated with heart failure can significantly

patients acute myocardial  infarction
improve clinical efficacy, improve cardiac function
and reduce adverse reactions, with satisfactory
results 7.

In this study, the total effective rate after
treatment in the study group was significantly higher
than that in the control group, suggesting that
recombinant human brain natriuretic peptide can
improve the therapeutic effect, relieve clinical
symptoms and improve cardiac function in patients
with non-ST segment elevation acute coronary
syndrome on the basis of isosorbide dinitrate
treatment. After treatment, the levels of LVEDD,
LVESD and SVRI of the two groups were decreased,
LVEE CI, CVP and MAP were increased, and the
levels of LVEDD, LVESD and SVRI in the study
group were much lower than those in the control
group. The levels of LVEF, CI, CVP and MAP in the
study group were much higher than those in the
group. The results indicated that

recombinant human brain natriuretic peptide

control

therapy could effectively improve hemodynamics
and restore cardiac function in patients as soon as
possible. Because recombinant human brain

natriuretic peptide is a synthetic exogenous brain
natriuretic peptide, its amino acid sequence is the

same as that of endogenous brain natriuretic peptide.

Therefore, supplementation of exogenous brain
natriuretic peptide can not only balance arterio-
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venous vasodilation, reduce vascular systemic

resistance and improve hemodynamics, but also
effectively inhibit activation of RAAS system and
sympathetic nervous system and protect patients'’
cardiac function. Therefore, hemodynamic and
cardiac function indicators can be restored to normal
levels as soon as possible '8. After treatment, e¢GFR
in both groups was higher than that before treatment,
and eGFR in the study group was significantly
higher than that in the control group after treatment,
indicating that treatment with recombinant human
brain natriuretic peptide can enhance the glomerular
filtration and protect the renal function of patients.

In conclusion, recombinant human brain

natriuretic peptide has a good effect in the treatment
of non-ST segment elevation acute coronary
syndrome, can effectively improve the patient's
hemodynamics and protect the patient's heart and
kidney function, and has the value of being widely
applied in clinical practice. However, due to the
small number of study objects included in the study,
there are some deficiencies in the results. More
objective observation indicators and sample size
should be included in the subsequent study for
confirmation.
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