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Effects of etibatide combined with emergency percutaneous
coronary intervention on blood perfusion and cardiac
function in patients with acute myocardial infarction

Ying Hu', Fan-xing Qi?,
Li-na Yu?, Wei Geng*

ABSTRACT

Objectives: To investigate the effects of etibatide combined with emergency percutaneous coronary
intervention (PCl) on blood perfusion and cardiac function in acute myocardial infarction (AMI) patients.
Methods: This was a prospective, randomized, controlled study. From November 2015 to June 2019, 196
patients with ST-segment elevation myocardial infarction (STEMI) undergoing emergency PCl admitted
to Baoding First Central Hospital were enrolled. The 196 STEMI patients were randomly divided into
experimental group and control group. In the experimental group, STEMI patients were treated with
emergency PCl + etibatide; while in the control group, only PClI was performed. Observation indexes
included: general data, myocardial perfusion and cardiac function indexes and major adverse cardiac
events (MACE).

Results: There was no significant difference in general data between the two groups (P > 0.05). The rate
of ST-segment resolution (STR) in the experimental group was better than that in the control group (P <
0.05). In myocardial contrast echocardiography (MCE), higher peak intensity (PI) and shorter time-to-peak
(TP) were observed in the experimental group compared with the control group (P < 0.05). The platelet
aggregation rate was compared between the two group at the time points of before PCl, after PCl and two
hour after drug withdrawal, and there was no significant change in the platelet aggregation rate of the
control group between different time points (before PCI, after PCl and two hour after drug withdrawal);
while the platelet aggregation rate of the experimental group was significantly lower after PCl and two
hour after drug withdrawal than that before PCI (P < 0.05), and an obviously decreased platelet aggregation
rate was found in the experimental group(P < 0.05). After three months of follow-up, there was one case
of MACE in the experimental group and 1 case of MACE in the control group, without any difference in the
incidence of MACE between the two groups (P > 0.05).

Conclusion: Etibatide combined with emergency PCl could improve myocardial reperfusion and cardiac
function in patients with acute STEMI without increasing the incidence of MACE.
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recovery of effective myocardial reperfusion were
important measures to reduce the mortality and
improve the prognosis of AMI patients.!

Many studies have found that the platelet
glycoprotein (GP) IIb/Illa receptor antagonist
played a role in inhibiting platelet aggregation
in the final link by inhibiting the binding of GP
IIb/1lla receptor to fibrinogen. Tirofiban, as a
representative drug, has been widely used in
recent years. However, it has also been found
that there was an increased risk of bleeding
with the application of tirofiban, and patients
were clinically treated with tirofiban in small
dose.”® With the development of another
representative drug, etibatide, there was a doubt
in the application of etibatide in continually
maintaining good clinical outcomes without
increasing the risk of bleeding, thus the effect of
etibatide was still needed to be further studied.
Myocardial contrast echocardiography (MCE),
one of the new imaging techniques to detect the
status of viable myocardium, could use special
ultrasound imaging technology to evaluate the
perfusion status of myocardial microcirculation
in terms of capillaries on the basis of ordinary
echocardiography, thereby evaluating the viable
myocardium and predicting the potential of
myocardial function recovery in the area.® The
study aimed to evaluate the effects of etibatide
combined with emergency PCI on myocardial
perfusion in AMI patients by MCE.

METHODS

The study was approved by the institutional
ethics committee of Baoding First Central
Hospital, and the written informed consents
were obtained from of all participants. This was
a prospective, randomized, controlled study.
From November 2015 to June 2019, 196 patients
with ST segment elevation myocardial infarction
(STEMI) undergoing emergency PCI admitted
to the Baoding First Central Hospital. A random
sequence software was used to generate 1-200
random sequence numbers.

Then, according to the order of patients’ visits,
the random sequence numbers were taken
in chronological order. Patients with the odd
number were enrolled into the experimental
group and patients with the even number into
the control group. There were 100 cases in the
experimental group, including 74 males and 26
females, with an average age of 59.2 = 12.3 years
old; and there were 96 cases in the control group,
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including 64 males and 32 females, with an
average age of 61.3 £ 10.5 years old. There was no
significant difference in gender and age between
the two groups (P > 0.05). The sample size was
calculated by a PASS software.

Inclusion criteria: (1) age, 18-75 years old; and
gender unlimited; (2) time of onset < Iltwo
hourours, indications for emergency PCI, and no
contraindication for antithrombotic drugs; and (3)
written informed consent forms.

Exclusion criteria: (1) the history of gastrointestinal
hemorrhage, hematuria, etc. within 6 months
before inclusion; (2) blood pressure > 180/110
mmHg (1 mmHg = 0.133 kPa); (3) hematological
system diseases such as coagulation disorders,
blood platelet disorder, severe anemia, etc.;
(4) the history of hemorrhagic cerebrovascular
disease within one year, known cerebrovascular
malformation, cerebral aneurysm, etc.; (5) the
presence of serious retinopathy (hemorrhage or
exudation); (6) the history of surgery in the past
six months, and cardiopulmonary resuscitation
performed in the past 2 weeks; (7) aortic dissection;
and (8) severe heart, lung, liver and kidney
insufficiency.

Treatment methods: In the experimental group,
patients were performed with intracoronary
injection of 180 pg/kg etibatide twice with an
interval of 10 minutes after the guide wire was
given intravenously to pass through the diseased
vessel, and then 2 pg/kg min was intravenously
pumped for 36 hours. In the control group,
patients received no injection or pumping of
etibatide. STEMI patients chewed aspirin enteric-
coated tablets (300 mg) and ticagrelor (180 mg)
before coronary angiography (CA). After PCI,
patients were given routine oral administration
of aspirin enteric-coated tablets (100 mg, once
in the morning), ticagrelor (90mg, twice a day),
enoxaparin (100 u/kg, once /12h), nitrates, statins,
sedatives and other drugs.

CA After the right radial (femoral) artery
puncture was successfully carried out, a 6F
arterial sheath was inserted, and heparin (3, 000
U) was injected. Then, a 5F TIG multi-functional
angiography catheter was used for CA, and
continuous ECG monitoring and blood pressure
monitoring were conducted during the operation.
If the patients needed further interventional
therapy, heparin would be additionally added
according to the standard of 100 U/kg during the
operation. Patients in the experimental group were
administered intracoronary injection of 180 ng/kg
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etibatide twice with an interval of 10 minutes, and
then 2 pg/kg min was intravenously pumped for
36 hours. At the same time, according to the degree
of coronary artery stenosis, an appropriate balloon
dilatation was selected, and stent placement was
carried out. MCE Quantitative assessment of
myocardial perfusion was directly carried out
seven days after PCI by MCE with the use of EPIQ
7 ultrasound system.

Observation indexes: 1. clinical data: age,
gender, underlying diseases (hypertension,
diabetes mellitus, hyperlipidemia), smoking
history, Killip classification, the number of stent
implantation, the number of diseased vessels, etc.
Creatine kinase (CK), creatine kinase-MB (CKMB)
and troponin (Tnl) were monitored every two
hourours after admission, and peak values were
recorded.

2. Indexes of myocardial perfusion and cardiac
function: (1) the rate of 2h-ST segment resolution
and postoperative thrombolysis in myocardial
infarction (TIMI) blood flow classification; (2)
the peak values of CK, CK-MB and Tnl; and (3)
MCE 7 days after operation: PI and TP. 3. Platelet
aggregation rate: the platelet aggregation rated
induced by adenosine diphosphate (ADP) were
detected before operation, during operation and
two hour after operation. 4. All patients were
followed up for three months by outpatient
and telephone, and major adverse cardiac
events (MACE) were recorded, including stent
thrombosis, post-infarction angina pectoris, acute
myocardial reinfarction, cardiac insufficiency and
sudden cardiac death.

Statistical analysis: SPSS20.0 statistical software
was used for data processing. The measurement

data were expressed as mean =+ standard
deviation (x £ s), group t-test was used for
comparisons between two groups, and paired
t-test was used for comparisons before and after
treatment. The enumeration data was expressed
by percentage (%), and Chi-square test was used
for comparisons. P < 0.05 indicated that the
difference was statistically significant.

RESULTS

There was no significant difference in gender,
age, the percentage of underlying diseases and
the number of diseased vessels between the two
groups (P > 0.05) (Table-I). As regards changes of
myocardial enzymogram and electrocardiogram:
There was no significant difference in peak values
of CK, CK-MB and Tnl between the two groups (P
> 0.05). The rate of ST segment resolution in the
experimental group was higher than that in the
control group (P < 0.05) (Table-II). There was no
significant difference in the ratio of TIMI3 blood
flow between the two groups (P > 0.05); after
MCE, higher PI and lower TP were observed in
the experimental group compared with the control
group (P < 0.05) (Table-II).

The platelet aggregation rate was compared
between the two group at the time points of
before PCI, after PCI and two hour after drug
withdrew, and the results found that there was no
significant change in the platelet aggregation rate
of the control group between different time points
(before PCI, after PCI and two hour after drug
withdrawal); while the platelet aggregation rate
of the experimental group was significantly lower
after PCI and two hour after drug withdrawal
than that before PCI (P < 0.05), and an obviously

Table-I: Comparisons of general information between the two groups.

Items Experimental group (n=100)  Control group (n=96) e P
Age (years) 60.15 + 11.89 61.91 £11.18 0.576 0.521
Gender [n(%)]
Male 74(74.0) 32(33.3) 0.632 0.427
Female 26(26.0) 32(33.3) 0.465 0.377
Hypertension [n(%)] 64 (64.0) 58 (60.4) 0.712 0.501
Type 2 diabetes mellitus [n(%)] 26 (26.0) 20 (20.8) 0.364 0.546
Hyperlipoidemia [n(%)] 48 (48.0) 51 (53.1) 0.611 0.561
History of smoking [n(%)] 59 (59.0) 48 (50.0) 0.942 0.484
The number of diseased vessels [n(%)]
1 62 (62.0) 56 (58.3) 0.418 0.569
2 20 (20.0) 24 (25.0) 0.352 0.533
3 18 (18.0) 16 (16.7) 0.021 0.932
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Table-II: Comparisons of changes in electrocardiogram and myocardial
enzymes and myocardial perfusion indexes between the two groups.

Items Experimental group (n = 100) Control group (n = 96) e P

ST resolution >70% 92 (92.0) 72 (75.0) 5.821 0.021
CK peak value (U/L) 1620.15 + 301.89 1531.91 +310.18 -1.576 0.221
CK-MB peak value (U/L) 151.38 + 28.27 149.11 £ 23.08 -0.876 0.421
Tnl (ng/L) 19.74 £2.91 19.85+2.89 0.041 0.821
TIMI3 grade [n(%)] 96 (96.0) 84 (87.5) 2.633 0.128
PI 6.26 £ 0.81 5.91+0.83 -2.513 0.018
TP 14.15 + 0.69 14.62 £ 0.65 3.508 0.001

Notes: CK, creatine kinase; CK-MB, creatine kinase-MB; Tnl, troponin; TIMI, thrombolysis in myocardial infarction;

PI, peak intensity; TP, time-to-peak.

decreased platelet aggregation rate was found in
the experimental group compared with the control
group at the same time points (P < 0.05) (Table-III).
After three months of follow-up, there was one
case of MACE in the experimental group and one
case of MACE in the control group, but without
significant difference in the incidence of MACE
between the two groups (x* = 0.001, P > 0.05).

DISCUSSION

STEMI was one of the critical heart diseases
endangering human life and health. There were
increasing trends in terms of the incidence rate,
the hospitalization rate and the mortality rate of
coronary heart disease in the younger, especially
for AMI’#® In recent years, the guidelines on
AMI issued by American Heart Association/
American College of Cardiology (ACC/AHA)
and European Society of Cardiology (ESC) have
been continuously developed and updated based
on studies on early detection and diagnosis and
early reperfusion therapy of AMI, and great
progress has been made in the diagnosis and
treatment of AMI® Currently, the guidelines
have pointed out that emergency PCIl was the
preferred method to open the diseased vessels in
STEMI patients and to realize revascularization.’
A previous study have demonstrated that the
peak values of CK and CK-MB were positively
correlated with the infarct size of STEMI
patients,' which was consistent with our results,
that is, higher peak values of CK and CK-MB

were associated with larger the infarct size. It has
been suggested the gold standard for successful
reperfusion was to reach TIMI3 blood flow in the
infarction-related vessels. However, there was no
significant difference in TIMI3 blood flow ratio
between the experimental group and the control
group. Previous evidence revealed that the early
resolution of ST segment in infarcted vessels-
related leads was one of the indexes for myocardial
reperfusion.’? Moreover, the rate of ST segment
resolution was an important index of myocardial
perfusion in patients with myocardial infarction
after emergency PCI, and was a predictor of
MACE within 12 months.” Importantly, the rate
of ST segment resolution < 70% indicated that
there was no-reflow phenomenon of coronary
arteries in patients."* In accordance with foreign
studies, the rate of ST segment resolution in the
experimental group was higher than that in the
control group, confirming that a small dose of
etibatide could improve myocardial perfusion
after emergency PCI and reduce the incidence
of MACE in patients with acute STEMI. Some
studies have shown that conventional PCI may
lead to postoperative complications in different
periods and degrees in patients with myocardial
infarction, such as distal-end peripheral vessel
microembolism, causing perioperative and
postoperative long-term thrombotic events,
one of the most common complications.”” It
was considered that infarction-related vessels
reaching TIMI3 blood flow was the gold standard

Table-III: Comparisons of platelet aggregation rates (%) between the two groups.

Items Experimental group (n = 100) Control group (n = 96) t P
Before PCI 453 +4.7 45.6+£54 -0.415 0.679
After PCI 46+19 479174 -56.608 0.000
two hour after drug withdraw 16.9+6.7 46.4+6.1 -32.193 0.000
Note: PCI, percutaneous coronary intervention.
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of successful reperfusion. However, there was
the failure of achieving effective myocardial
tissue reperfusion in patients with diseased
vessels reaching TIMI3 blood flow, accounting
for 30%-50%, subsequently causing disturbance
of myocardium metabolism, and finally resulting
in obviously reduced treatment effect of
emergency PCL' As suggested by an increasing
number of studies, MCE could not only provide
quantitative real-time analysis of myocardial
perfusion, but also predict the prognosis of
infarcted myocardium. Additionally, MCE could
be used to evaluate myocardial microcirculation
perfusion and changes of ischemic myocardium
blood perfusion after coronary opening and
reconstruction, and higher PI and shorter TP
were suggested to be associated with better blood
perfusion.”? The results of our study showed
that TP of the experimental group were better
than those of the control group, indicating that
low dose of etibatide could improve myocardial
perfusion.

The present study confirmed that the use of
etibatide could quickly inhibit platelet aggregation
and it had important clinical significance. The
platelet aggregation rate measured immediately
after PCI was significantly decreased relative
to the baseline value in patients with the use
of etibatide, and the significant decrease in the
platelet aggregation rate lasted until two hour
after drug withdrawal. However, there was no
significant change of the platelet aggregation rate
measured before PCT, immediately after PCI and
two hour after PCI in the control group without
the use of etibatide, suggesting that etibatide
could inhibit platelet aggregation more rapidly
and reduce thrombosis.?

Generally speaking, there was still a risk of
short/long-term adverse cardiac events even
after the diseased vessels were opened timely
and effectively, such as arrhythmia, cardiac
insufficiency and sudden death. Villanueva DLE
et al. showed that the probability of developing
MACE within one month was 5%-6% because no
reflow event occurred during PCL? Myocardial
perfusion disorder was closely related to the
incidence of heart failure, infarct size and clinical
prognosis, so that the prognosis of acute SEMI
patients could be improved only by increasing
the effective myocardial reperfusion. After three
months of follow-up, we found that there was no
increase in the incidence of bleeding complications
and MACE in patients with the use of etibatide.

Pak J Med Sci  January - February 2021

Limitations of the study: (1) PCl was carried
out together with a variety of other adjuvant
treatments, which may interfere with the analysis
of the therapeutic effect of etibatide; (2) the study
had a small sample size, short follow-up period
and no more detailed subgroup comparison. Our
findings were still needed to be further confirmed
by more in-depth studies in the future.

CONCLUSION

The use of etibatide combined with emergency
PCI could improve myocardial reperfusion and
cardiac function in patients with acute STEMI,
without increasing the incidence of MACE.
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