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Abstract. — OBJECTIVE: This study aimed
to compare preoperative treatment using clopi-
dogrel and ticagrelor for patients with acute
myocardial infarction (AMI) undergoing emer-
gent percutaneous coronary intervention (PCI),
and to investigate the efficacy and safety of
these medications in the management of AMI.

PATIENTS AND METHODS: Between Febru-
ary 2013 and December 2014, 74 patients with
AMI admitted for emergent PCI therapy were in-
cluded in the study and randomly divided into
two groups: study group and control group.
Patients in the study group received different
pre-PCI treatment with a loading dose of 180
mg ticagrelor, and those in the control group
received treatments with a loading dose of 600
mg clopidogrel. After PCI procedure, all pa-
tients were orally administered 75 mg clopido-
grel once a day for maintenance therapy, and
patients were monitored for one week at the
hospital and further followed up for one month
Platelet aggregation rates (PAR) of each patient
was measured before medication, at 30 min, 2h,
24h and one week after medication, respective-
ly. PAR, thrombolysis in myocardial infarction
(TIMI) flow, clinical outcomes and adverse reac-
tions were compared between groups.

RESULTS: No significant differences were ob-
served in PAR before treatment between
groups (p>0.05), whereas PARs were signifi-
cantly different after treatment between groups
(p<0.05), with the efficacy of medications peak-
ing at 2h after the treatment. In addition, PARs
were significantly different between different
time points after treatment (p<0.05). Evaluation
of TIMI flow grade showed that in study group,
6 patients (16.22%) were grade 2 and 31
(83.78%) were grade 3 for the study group; for
the control group, 11 patients (27.73%) were
grade 2 and 26 (72.27%) were grade 3. No sig-
nificant differences were observed in TIMI flow
grades between different groups (p>0.05). No
recurrence of the disease was observed, but
one case (2.70%) of mucosal bleeding in the

nasal cavity and four cases (10.81%) of vomit-
ing were found in the study group. However, in
the control group, four patients (10.81%) pre-
sented with recurrent disease, six patients
(16.22%) experienced mucosal bleeding in the
nasal cavity and 11 patients (29.73%) vomited.
Significant differences were observed in the in-
cidence of adverse events between different
groups (p<0.05).

CONCLUSIONS: Compared with 600 mg
clopidogrel, a loading dose of 180 mg tica-
grelor could effectively inhibit platelet reactivi-
ty at the early stage of AMI, resulting in more
favorable clinical outcomes and lower occur-
rence of adverse events and, thereby, can be
used in clinical practice.
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Introduction

Acute myocardial infarction (AMI) is featured
by insidious onset and high mortality. Currently,
percutaneous coronary intervention (PCI) re-
mains the mainstay of AMI treatment'. However,
the main disadvantage of PCI procedure is the
possibility of aggravating endothelial damage,
which will further stimulate relevant intracellular
components, exacerbating hypercoagulable state
in patients and resulting in thrombosis. To this
end, oral administration of clopidogrel and as-
pirin are required before receiving emergent PCI
for patients with AMI to achieve antiplatelet ef-
fect. However, this combined medication could
cause a series of unfavorable outcomes, includ-
ing slow onset of drug effect, inability to rapid
recovery of platelet function within a short peri-

Corresponding Author: Qiang Fu, MD; e-mail: fugiangbmc@163.com



Pre-PCI medication using clopidogrel and ticagrelor in the treatment of patients with AMI

od of time after termination of drug intake and
variability in the efficacy among different pa-
tients. Ticagrelor is an active agent and a direct
P2Y12 receptor inhibitor, which can directly in-
teract with P2Y 12 receptor without hepatic trans-
formation®. Besides, both ticagrelor and its active
metabolite are P2Y 12 antagonists. Ticagrelor po-
tently inhibits platelet activation and aggregation,
and its action is not affected by CYP2C19 gene
polymorphism. Therefore, ticagrelor is a
prospective agent with extensive application in
the treatment of patients of AMI*. It has only
been employed in China for a short period of
time. Therefore, 74 patients with AMI undergo-
ing acute PCI treatment between February 2013
and December 2014 were included in the present
study. Patients were provided with certain dose
of ticagrelor or clopidogrel before PCI followed
by clopidogrel treatment. The study is presented
as follows.

Patients and Methods

Patients

Between February 2013 and December 2014,
74 patients with AMI hospitalized for PCI thera-
py were enrolled in the present study. Patients
were randomly divided into two groups: study
group and control group, with 37 in each group.
Patients in the study group were treated with
ticagrelor and those in the control group were
treated with clopidogrel. A loading dose of 180
mg ticagrelor or 600 mg clopidogrel was admin-
istered in two groups of patients, respectively 1h
before PCI. There were 21 male and 16 female
patients with an age ranging from 52 to 66 years
and a mean age of 59.5+4.63 years in the study
group. There were 20 males and 17 females with
an age ranging from 53 to 70 years and mean age
of 60.2+4.23 years in the control group. All pa-
tients were confirmed with AMI by featured clin-
ical manifestation and imaging findings. Inclu-
sion criteria were as follows: (1) The presence
of persistent chest pain lasting over 30 min; (2)
electrocardiography alterations including pres-
ence of ST segment depression or elevation, T-
wave inversion, or Q wave formation in at least
two contiguous leads; (3) A positive troponin [5].
Patients with the following conditions were ex-
cluded from the study: (1) presence of coagula-
tion disorders, liver and kidney dysfunction or
requiring hemodialysis; (2) a major bleeding oc-
curring within one month or having received a

puncture leading to major bleeding; (3) Having
received studied medications within one week
prior to the present study or being allergic to
these medications. No significant differences
were observed between the two groups in terms
of gender and age (p>0.05).

Methods

Both groups of patients were admitted for PCI
treatment but received different pre-PCI medica-
tions, with ticagrelor for the study group and
clopidogrel for the control group. In study group,
patients were orally administered a loading dose
of 180 mg ticagrelor combined with 300 mg as-
pirin. While clinical conditions of patients were
monitored, based on which, an intravenous he-
parin of 2000-10000 IU and tirofiban (10 ug/kg)
were given. Coronary angiography was per-
formed in two three dimensional views to assess
the details of infarction. PCI was initiated by in-
sertion of a guiding catheter through a 6F radial
artery sheath followed by advancing a percuta-
neous transluminal coronary angioplasty (PTCA)
wire via the guiding catheter to reach coronary
lesions. In case that thrombus aspiration was re-
quired, an aspiration catheter was inserted via the
guide wire to the location of occlusion and nega-
tive pressure aspiration was performed, with an
10ml aspiration each time for 5-6 times until the
shadow of thrombus disappeared on gauze. Fi-
nally, stent placement with or without balloon di-
lation was performed based on the conditions of
occlusions.

Patients of the control group received pre-PCI
oral treatment of 600 mg clopidogrel plus 300 mg
chewable aspirin. The remaining perioperative
treatment was the same as that for the study group.

At the completion of the procedure, all pa-
tients were orally administered with 75 mg clopi-
dogrel, once a day, monitored for one week at
the hospital and followed up for one month.

Determination of Platelet
Aggregation Rate

Platelet aggregation rates (PAR) of each pa-
tient was measured using TEG5000 Thrombelas-
tograph hemostatis analyzer system (Haemonet-
ics Corporation, Braintree, MA, USA). Venous
blood samples of patients were collected prior to
the treatment, and at 30 min, 2h, 24h and 7d after
taking medications. Blood samples were treated
with 2.7 ml sodium citrate (3.18%) and cen-
trifuged at 1000 r/min for 10 min at 28°C. A su-
pernatant containing 0.3 ml plasma was collected
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Table I. Comparison of PARs between groups (%, X, + SD).

Post-medication
Groups Pre-medication 30 min 2h 1d 7d
Study group 87.1+£3.61 80.4+6.34 63.2+4.32 58.7+4.38 62.5+8.75
Control group 86.9+4.21 65.3+5.43 42.1+3.65 46.2+5.22 51.2+8.63
t 0.219 11.003 22.694 11.158 5.593
p 0.827 0.000 0.000 0.000 0.000
for determination of adenosine diphosphate Results

(ADP)-induced PAR using nephelometric
method.

Outcome Measures

(1) PARSs before and at different time points
after treatment. (2) Thrombolysis in Myocardial
Infarction (TIMI) blood flow according to the
following grading scale: Grade O (no perfusion)
referred to the absence of any antegrade flow be-
yond a coronary occlusion. Grade 1 (penetration
without perfusion) referred to the faint antegrade
coronary flow beyond the occlusion, with incom-
plete filling of the distal coronary bed. Grade 2
(partial reperfusion) referred to delayed or slug-
gish antegrade flow with complete filling of the
distal territory. Grade 3 (complete perfusion) re-
ferred to normal flow with complete filling of the
distal coronary bed. (3) Adverse reactions at one
month post-PCI, mainly including bleeding, gas-
trointestinal reactions and breathing difficulties.

Statistical Analysis

Statistical analyses were performed using
SPSS software version 20.0 (SPSS Inc., Chicago,
IL, USA). Quantitative data were expressed as
mean =+ standard deviation ( = SD). Data between
groups were analyzed using z-test. Qualitative
data were expressed as number of cases (%) and
difference between groups was analyzed using >
test. p<0.05 was considered statistical significant.

Comparison of PAR Between Groups

No significant differences were observed in
PAR before treatment between groups (p>0.05),
but significant differences in PAR were found af-
ter treatment between groups (p<0.05), with the
greatest efficacy of the medications at 2h after
treatment. In addition, PARs were significantly
different between different time points after
treatment (p<0.05) (Table I).

Comparison of Restoration of TIMI Flow
Grade Between Groups

TIMI flow grade were evaluated during post-
PCI follow-up. In the study group, 6 patients
(16.22%) were grade 2 and 31 (83.78%) were
grade 3. In the control group, 11 patients
(27.73%) were grade 2 and 26 (72.27%) were
grade 3. No significant differences were ob-
served in TIMI flow grades between groups
(p>0.05) (Table II).

Comparison of Prevalence of Adverse
Reactions Between Groups

Prevalence of adverse events during the one-
month follow-up was compared between groups.
In the study group, no recurrence of AMI was
observed, but there were one case (2.70%) of
mucosal bleeding in the nasal cavity and four
cases (10.81%) of vomiting. In the control group,

Table II. Comparison of TIMI flow restoration between groups (n, %).

TIMI flow restoration
Groups Number of cases 3
Study group 37 6(16.22) 31 (83.78)
Control group 37 11 (27.73) 26 (72.27)
e 1.909
p 0.167
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recurrence of the disease was observed in 4 pa-
tients (10.81%). Six patients (16.22%) experi-
enced mucosal bleeding in the nasal cavity and
11 patients (29.73%) vomited. Significant differ-
ences were observed in the occurence of adverse
events between groups (p<0.05) (Table III).

Discussion

Currently, emergent PCI therapy is the treat-
ment of choice for the management of AMI®*.
Antiplatelet therapy is required before PCI proce-
dure. Administration of clopidogrel combined
with aspirin serves as a conventional antiplatelet
therapy®, as platelet aggregation (PR) is effective-
ly inhibited 2h after treatment and the inhibition
reaches up to 90% 6h after the treatment. Howev-
er, emergent PCI operation should be performed
within 2h of the onset of the disease'*'?. In addi-
tion, 5%-40% patients were shown to have a par-
tial response or no response to clopidogrel, which
was defined as “clopidogrel resistance”!’. Mean-
while, high occurence of gastrointestinal reactions
can lower the efficacy of drug absorption and may
lead to increased possibility of adverse reactions.

Ticagrelor, a cyclopentyl triazolopyrimidine, is
an adenosine ADP receptor antagonist that selec-
tively binds to P2Y12ADP receptor'*'°. While it
has a similar mechanism of action as clopidogrel,
ticagrelor demonstrates significant advantages by
reversibly binding to P2Y12 ADP receptor. As a
result, platelet reactivity can be restored once
drug action is terminated, platelet function is not
affected, and thereby long-term medication will
not cause increased risk of thrombosis. Further-
more, due to the fact that ticagrelor exerts direct
effect without hepatic metabolism, it has a faster
onset of action than clopidogrel. Therefore, a
number of studies suggested that ticagrelor could
be widely used in clinical management of cardio-
vascular diseases!” 1.

In the present study, PAR was measured before
ticagrelor treatment, and at 30 min, 2h, 24h and 7d

after the treatment. The results showed that PAR
at 30 min and 2h after the treatment were signifi-
cantly lower than that before treatment (p<0.05),
whereas PAR at 1d and 7d after the treatment did
not show significant differences. These results in-
dicated that both clopidogrel and ticagrelor exert-
ed platelet inhibition at the early stage of drug ac-
tion and platelet inhibition effect of both drugs
peaked at 2h after medication. At 24h after med-
ication, ticagrelor was shown to be more effective
than clopidogrel in terms of PA inhibition. Pa-
tients of the study group were switched to clopido-
grel treatment as a maintenance therapy. No sig-
nificant differences were observed in post-PCI TI-
MI flow between groups (p>0.05). Comparison of
adverse events between groups demonstrated that
no recurrence was observed, but one case (2.70%)
of mucosal bleeding in the nasal cavity and four
cases (10.81%) of vomiting in patients were found
in the study group. In the control group, four pa-
tients (10.81%) presented with recurrent disease,
six patients (16.22%) experienced mucosal bleed-
ing in the nasal cavity and 11 patients (29.73%)
vomited. Significant differences were observed in
the prevalence of adverse events between groups
(p<0.05). The underlying mechanism was proble-
ly due to the fact that clopidogrel could lead to
higher incidence of vomiting and poor drug ab-
sorption, thereby resulting in longer wait time for
surgery and increased surgical risk®.

Conclusions

The pre-PCI administration of ticagrelor in pa-
tients of study group effectively inhibited PA at
the early stage of medication, posed less risk of
bleeding and resulted in fewer gastrointestinal re-
actions. This treatment could reduce surgical risk
and complications, thereby improving the effica-
cy of treatment. The limitations of the present
study include small sample size, non-unified
measurement of PAR in China and relatively
short follow-up time. To this end, further studies

Table I1l. Comparison of incidence of adverse reactions between groups (n, %).

Groups Number of cases Recurrence Bleeding Vomiting
Study group 37 0 (0.00) 1(2.70) 4(10.81)
Control group 37 4(10.81) 6(16.22) 11 (29.73)
x2 4.229 3.945 3.874
p 0.040 0.047 0.049
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with a larger sample size or a longer period of
time are required.
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