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Background. Acute myocardial infarction (AMI) refers to the acute necrosis of part of the myocardium caused by persistent and
severe myocardial ischemia. This study is aimed at investigating the efficacy of tirofiban combined with ticagrelor in AMI patients
after percutaneous coronary intervention (PCI) and its effects on plasma activated partial thromboplastin time (APTT), fibrinogen
(FIB), D-dimer (D-D) levels, myocardial injury markers, and inflammatory factors. Methods. 68 AMI patients with AMI who
received PCI were divided into control group and observation group (n =34) according to postoperative treatment methods.
Both groups received ticagrelor tablets (90mg). The observation group was additionally given tirofiban (10 μg/kg). APTT, FIB,
D-D, serum myoglobin (MB), cardiac troponin I (cTnI), serum C-reactive protein (CRP), tumor necrosis factor-α (TNF-α),
and IL-6, myeloperoxidase (MPO) levels and the peak time in both groups were detected. The incidence of cardiovascular
events and drug safety were compared. Results. After treatment, APTT was increased, and FIB and D-D levels were decreased
in both groups. After treatment, the APTT in the observation group was longer, and FIB and D-D levels were lower than those
in the control group. The peak time of serum MB and cTnI in the observation group was earlier than that in the control
group. The levels of serum MB and cTnI in the observation group were lower than those in the control group. After treatment,
serum CRP, TNF-α, IL-6, and MPO levels were decreased. And the incidence of cardiovascular events was reduced.
Conclusion. Tirofiban combined with ticagrelor can improve coagulation function, protect myocardium, relieve inflammation,
and reduce the risk of cardiovascular events in patients with AMI after PCI.

1. Introduction

Acute myocardial infarction (AMI) is a common cardiovas-
cular emergency [1]. With the improvement of living stan-
dards, the number of patients with cardiovascular disease

has also increased rapidly. Epidemiological surveys show
that AMI has become the main cause of death and disability
in Western countries. According to the World Health Orga-
nization (WHO), by 2020, AMI will rise from the fifth lead-
ing cause of death to the first globally [2]. AMI is an acute
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and critical cardiovascular disease caused by acute and per-
sistent ischemia and hypoxia of coronary artery. The disease
progresses rapidly with high morbidity and mortality [3].

The treatment of AMI has changed dramatically over the
past two decades. Medications that improve prognosis are
used regulated, including antiplatelet drugs [4], beta-blockers
[5], angiotensin-converting enzyme inhibitors (ACEI) [6],
and statins [7]. In addition, early reperfusion therapy includ-
ing emergency interventional therapy (percutaneous coronary
intervention (PCI)) and thrombolytic therapy is also becom-
ing more and more mature [8]. Infarct-related blood vessels
can be opened in the shortest time, greatly improving the
prognosis of AMI and reducing mortality. Revascularization
of infarct-related arteries (RA) by PCI can restore coronary
blood flow in a timely and effective manner. This not only
reduces the extent of myocardial ischemia and rescues dying
myocardium but also improves the prognosis of patients
[9–12]. However, during PCI, the thrombus may fall off again
or form stent thrombosis, leading to distal microvascular
embolism, thereby affecting the recovery of coronary blood
flow and tissue-level perfusion. Therefore, it is particularly
important to strengthen anticoagulation and antiplatelet ther-
apy during surgery [13–15].

Ticagrelor, a selective adenosine diphosphate (ADP)
receptor antagonist, is often used in combination with aspi-
rin to reduce the risk of thrombotic cardiovascular events in
patients after PCI [16–19]. The tirofiban platelet glycopro-
tein IIb/IIIa receptor is highly selective and specific and
can compete with fibrinogen for platelet binding. Tirofiban
exerts its antiplatelet aggregation effect by blocking the
platelet aggregation channel [20, 21]. Previous studies have
found [22, 23] that tirofiban combined with ticagrelor can
effectively improve myocardial microcirculation in patients
with PCI, and the efficacy is better than that of single drug.
However, the dosage of tirofiban during PC1 surgery has a
great influence on the incidence of adverse reactions such
as bleeding [24]. Therefore, exploring the appropriate dos-
age of tirofiban has positive clinical implications.

This study investigated the effect of ticagrelor combined
with tirofiban on coagulation function, serum myocardial
injury markers, and inflammatory factor levels in patients
with AMI after PCI.

2. Materials and Methods

2.1. Patients. From January 2020 to June 2021, a total of 68
patients with AMI who received PCI in Yantaishan Hospital
were divided into control group and observation group
(n = 34) according to postoperative treatment. There was
no significant difference in general data between the two
groups (P > 0:05, Table 1). The research protocol was
reviewed and approved by the Medical Ethics Committee
of Yantaishan Hospital. All patients or their families were
informed and signed informed consent.

2.2. Inclusion and Exclusion Criteria. Inclusion criteria are as
follows: (1) The age range is between 18 and 80 years old. (2)
All patients underwent myocardial contrast echocardiogra-

phy after admission. (3) All patients received PCI success-
fully after admission.

Exclusion criteria are as follows: (1) There is a recent his-
tory of active bleeding, such as active peptic ulcer; (2) hemo-
dynamic instability; (3) coagulation dysfunction; (4) those
who have received antiplatelet drugs and anticoagulant
drugs in the past; (5) liver and renal dysfunction; (6) previ-
ous PCI, coronary artery bypass grafting (CABG), and angi-
ography showed coronary collateral circulation grade 1-3
(Rentrop’s classification); and (7) patients with immune sys-
tem diseases, infections, malignant tumors, pregnant and
breastfeeding women.

2.3. Treatment. After diagnosis, blood pressure, blood lipids,
and blood sugar were controlled in both groups. Atorva-
statin calcium tablets (10mg, 1 time/d) and isosorbide
mononitrate tablets (20mg, 2 times/d) were given. Oral aspi-
rin (300mg) and ticagrelor (180mg) were administered
before treatment.

The observation group was given aspirin (100mg, once/
day) and ticagrelor (90mg, twice/day) after operation.
During PCI, tirofiban (10μg/kg) was injected into the coro-
nary artery after passing the lesion target. And the injection
was completed within 3 minutes. Both groups were given
dual antiplatelet oral therapy (aspirin 100mg/d+ticagrelor
90mg/d) after surgery. Both groups were followed up to 6
months postoperatively.

2.4. Cardiac Function Comparison. Cardiac function tests
were performed using GE VIVID7 echocardiography. The
cardiac function indexes at 1 week and 6 months after sur-
gery included left ventricular ejection fraction (LVEF), left
ventricular end-systolic volume (LVESV), and left ventricu-
lar end-diastolic volume (LVEDV).

2.5. Coagulation. Before and after treatment, 5mL of fasting
venous blood was drawn from patients. ACL-TOP-700 auto-
matic blood coagulation analyzer was used to detect plasma
activated partial thromboplastin time (APTT) and fibrino-
gen (FIB) levels by coagulation method. D-dimer (D-D)
level was detected by enzyme-linked immunosorbent assay.

Table 1: Comparison of baseline characteristics of patients in the
two groups.

Features
Control group

(n = 34)
Observation
group (n = 33) t/χ2 P

Gender 0.008 0.93

Male 22 (64.7%) 21 (63.6%)

Female 12 (35.3%) 12 (36.4%)

Age (year) 56:76 ± 8:02 56:82 ± 7:96 0.03 0.98

Complication

Hypertension
21 (61.8%) 23 (69.7%) 0.47 0.49

Hyperlipidemia
25 (73.5%) 27 (81.2%) 0.66 0.42

Diabetes 7 (20.6%) 8 (24.2%) 0.13 0.72
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2.6. Myocardial Injury Marker Peak Time. The peak times of
serum myoglobin (MB) and cardiac troponin I (cTnI) were
compared between the two groups. 3mL of peripheral
venous blood was collected from the two groups at 0, 10,
14, 24, and 36 hours after operation, respectively. MB and
cTnI were detected using an automatic immunofluorescence
microplate reader (Azure Biosystems). The levels of MB and
cTnI were detected by the double-antibody sandwich chemi-
luminescence method.

2.7. Inflammatory Factor. Before and after treatment, 5mL
of fasting venous blood was collected from all patients. After
centrifugation at 3000 r/min for 10min, it was stored in a
-70°C refrigerator for testing. The detection instrument is
Brocade BIOBASE 2001 automatic enzyme immunoassay
analyzer. ELISA was used to detect the levels of IL-6, serum
C-reactive protein (CRP), tumor necrosis factor-α (TNF-α),
and myeloperoxidas (MPO).

2.8. Major Adverse Cardiovascular Events (MACEs). Follow-
up for 1 year, the occurrence of MACEs in the two groups,
such as cardiac death, recurrent myocardial infarction, stent
thrombosis, and target vessel reconstruction, was recorded.

2.9. Statistical Analysis. All experiments were repeated 3
times. The data were analyzed by SPSS22.0 statistical analy-
sis software and expressed as �x ± s. Differences were com-
pared using ANOVA or Chi-square test. The t-test was

used to compare data between the same groups. P < 0:05
indicated that the difference was statistically significant.

3. Results

3.1. Comparison of Cardiac Function between the Two
Groups. The LVEF, LVEDD, and LVESD of the two groups
were measured by GE VIVID7 echocardiography after PCI
for 1 week. There was no significant difference in LVEF,
LVEDV, and LVESV between the two groups before treat-
ment (P > 0:05, Figure 1). The cardiac function indexes after
treatment were better than those before treatment (P < 0:05,
Figure 1). Compared with the control group, the levels of
LVEDD and LVESD in the observation group were
decreased, and the level of LVEF was increased (P < 0:05,
Figure 1). After treatment, the improvement of cardiac func-
tion indexes in the observation group was better than that in
the control group (P < 0:05, Figure 1).

3.2. Comparison of Coagulation Function between the Two
Groups. Before treatment, there was no significant differ-
ence in plasma APTT, FIB, and D-D levels between the
two groups (P > 0:05, Figure 2). After treatment, APTT
was increased, and FIB and D-D levels were decreased in
both groups (P < 0:05, Figure 2). After treatment, APTT
in the observation group was increased, and the levels of
FIB and D-D were lower than those in the control group
(P < 0:05, Figure 2).
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Figure 1: Comparison of LVEF, LVEDD, and LVESD before and after treatment in the two groups (n = 34). ∗P < 0:05, compared with
before treatment; #P < 0:05, compared with the control group.
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3.3. Comparison of the Peak Time of Myocardial Injury
Markers between the Two Groups. Compared with the
control group, the serum MB and cTnI peaks in the obser-
vation group were significantly decreased (P < 0:05,
Figure 3). The levels of serum MB and cTnI in the observa-
tion group were lower than those in the control group
(P < 0:05, Figure 3). The results suggest that ticagrelor com-
bined with tirofiban can reduce serum cTnI and CK-MB
levels, effectively improve myocardial ischemia, and exert
myocardial protection.

3.4. Comparison of Inflammatory Factor Levels between Two
Groups. Before treatment, there was no significant difference
in the levels of serum inflammatory factors CRP, TNF-α, IL-
6, and MPO between the two groups (P > 0:05, Figure 4).
After treatment, serum CRP, TNF-α, IL-6, and MPO in both
groups were decreased (P < 0:05, Figure 4). Compared with
the control group, the levels of serum inflammatory factors
CRP, TNF-α, IL-6, and MPO in the observation group were
reduced (P < 0:05, Figure 4). These results suggest that the
ability of ticagrelor combined with tirofiban to relieve
inflammatory factors is higher than that of ticagrelor alone.

3.5. Comparison of the Incidence of MACE in the Two
Groups of Patients. During the follow-up period after treat-
ment, the incidence of MACE was 35.3% in the control
group and 9.1% in the observation group. The total inci-
dence of cardiovascular events in the observation group
was lower than that in the control group (Table 2).

4. Discussion

PCI is the first choice for clinical treatment of AMI patients.
However, it needs to be used in conjunction with antiplatelet
drugs to prevent thrombus from falling off or the formation
of stent thrombosis, which affects the efficacy [14, 15]. Aspi-
rin and ticagrelor are commonly used antiplatelet drugs in
clinical practice. Aspirin and ticagrelor can prevent platelet
aggregation by blocking the TXA pathway and the
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Figure 2: Comparison of plasma APTT, FIB, and D-D levels before and after treatment in the two groups (n = 34). ∗P < 0:05, compared
with before treatment; #P < 0:05, compared with the control group.
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Figure 3: Comparison of myocardial injury markers between the
two groups of patients (n = 34). #P < 0:05, compared with the
control group.
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P2Y12ADP receptor pathway but have no significant effect
on the final pathway of platelet aggregation [25]. It has been
shown that [26] platelet glycoprotein IIb/IIIA receptors play
a key role in the process of platelet aggregation. The final
pathway can be blocked with IIb/IIIA receptor antagonists.
Tirofiban, a receptor antagonist with strong antiplatelet
effect, can be injected directly into the coronary arteries. Tir-
ofiban is highly specific and can act on platelets rapidly,
directly, and reversibly to inhibit thrombosis. This study
showed that tirofiban combined with ticagrelor had a more
significant effect on improving cTFC and coronary recanali-
zation rate in patients with PCI than ticagrelor alone. Tirofi-
ban combined with ticagrelor can prevent and reduce
thrombosis and improve coronary blood flow in patients
after PCI.

MB and cTnI are markers of myocardial injury, and their
serum levels are proportional to the degree of myocardial
damage [27]. During recanalization after PCI, MB and cTnI
enter the blood with the recovery of blood flow, resulting in

a peak migration. Therefore, the peak time of serum MB and
cTnI is of great significance for monitoring. This study
showed that tirofiban could advance the peak time of serum
MB and cTnI and achieve coronary reperfusion as soon as
possible. It can effectively treat infarcted myocardial tissue
and reduce the degree of myocardial damage. This is related
to the potent antiplatelet and endothelial protective effects of
tirofiban. Tirofiban can not only block the final pathway of
platelet aggregation by antagonizing GPIIb/IIIA receptors
but also inhibit the release of serotonin and thromboxane
A2 from platelets, thereby inhibiting vasoconstriction and
maintaining the relaxation response of distal coronary ves-
sels. In addition, tirofiban can also regulate vascular endo-
thelial function by increasing endogenous NO. Therefore,
tirofiban has a good effect on improving coronary blood flow
and can advance the peak time of serum myocardial injury
markers.

The occurrence of AMI and PCI will aggravate the
inflammatory response of patients, manifested as increased
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Figure 4: Comparison of inflammatory factor levels before and after treatment in two groups of patients (n = 34). ∗P < 0:05, compared with
before treatment; #P < 0:05, compared with the control group.

Table 2: Comparison of major cardiovascular events between the two groups of patients (cases (%)).

Group Heart failure Malignant arrhythmia Cardiogenic shock Reinfarction Total

Control group 2 (5.9%) 3 (8.8%) 3 (8.8%) 4 (11.8%) 12 (35.3%)

Observation group 1 (3.0%) 1 (3.0%) 0 (0.0%) 1 (3.0%) 3 (9.1%)
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serum inflammatory factor levels. Persistent inflammatory
responses exacerbate blood hypercoagulation and vascular
endothelial damage and increase the risk of disease progres-
sion and recurrence. CRP is an acute phase response protein
and a nonspecific marker of inflammation and tissue dam-
age. Its serum level rises rapidly when acute inflammation
and tissue damage occurs. And the increase rate of CRP
was positively correlated with the degree of damage preven-
tion. TNF-α has immune and inflammatory regulatory
effects. High concentrations of TNF-α can reduce myocar-
dial contractile function and induce myocardial dysfunction
and myocardial inflammation. MPO, a leukocyte-derived
enzyme, is an early marker of acute coronary syndrome. Its
serum levels were positively correlated with inflammatory
activity. High levels of MPO exacerbate arteriosclerosis and
promote disease progression [28].

This study investigated the efficacy of ticagrelor com-
bined with tirofiban in the treatment of AMI patients with
PCI. Compared with ticagrelor alone, the levels of FIB, D-
D, serum MB, cTnI, serum CRP, TNF-α, IL-6, MPO, and
the incidence of cardiovascular events were significantly
reduced in the ticagrelor combined with tirofiban group.
The peak time of serum MB and cTnI was earlier, and the
APTT was prolonged in the ticagrelor combined with tirofi-
ban group. However, the sample size of this study is small.
We still need to expand the sample size in the future to fur-
ther verify our conclusions.

5. Conclusion

In conclusion, tirofiban combined with ticagrelor can effec-
tively improve coronary blood flow recanalization rate,
improve myocardial injury, and reduce inflammatory
response in AMI patients with PCI. And it can also reduce
the incidence of cardiovascular events, with good safety.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.
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