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ABSTRACT

Objectives: A large randomised control trial (PLATO study) established superiority of ticagrelor over clopidogrel in post- MI cases. This led to a
change in international guidelines. However, there are no large scale trials that establish these findings amongst Asian population. This study was
done to assess outcomes of the two therapies in post- stenting patients. Methods: This study is a retrospective cohort study including all ST
elevation myocardial infarct (STEMI) patients undergoing percutaneous coronary intervention (PCI) in our hospital from July 2018 to Dec 2018.
Their hospital visit notes and medical records, during the period of 12 months after discharge, were also accessed to know the long-term outcomes
of the study drugs. Propensity score analysis was done to take the bias into consideration, which arises as a result of not randomising the study
subjects. Results: Out of the 270 patients admitted in the hospital due to STEMI during the study period, 250 were included in the study. Twenty
patients were excluded as they did not fulfil the inclusion criteria. Out of the total participants 188 (75.2%) were males. Ninety-five patients
received ticagrelor and rest 155 received clopidogrel upon discharge. The primary efficacy endpoints were death from any cause, AMI, or stroke.
The safety endpoints consisted of major gastrointestinal bleeding or intracerebral haemorrhage The ticagrelor group had high procedural success
rates (100% vs. 96%; p=0.044). The incidence of primary outcomes, i.e. ischemic stroke and non-fatal AMI was 2.2% in the ticagrelor group and
2.6% in the clopidogrel group (adjusted HR, 0.86; 95% CI: 0.32-2.24, p=0.80), and 7.4% in the ticagrelor users and 9.7% in the clopidogrel users
(adjusted HR, 0.975; 95% CI: 0.80—1.12, p=0.72), respectively. The incidence of any kind of bleeding was also higher in ticagrelor group (9, 9.5%)
as compared to clopidogrel group (5, 3.2%) and the difference was statistically significant (adjusted HR, 1.69; 95% CI: 1.34-2.13, p<0.01 ).
Conclusion We conclude that ticagrelor seems to be at par with clopidogrel as the overall mortality rate of subjects was similar on both the groups.
However, bleeding episodes were more significantly associated with ticagrelor use than clopidogrel use. A larger study is, however, required to
generalise the study to the whole population.
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Introduction/ Background

Acute coronary syndrome is a dreaded illness, 32% of which constitute
ST elevation myocardial infarction (STEMI), which has an in-hospital
mortality rate of 5%-15% basis other factors.[1] Dual antiplatelet
therapy (DAPT), with aspirin and a P2Y 12 receptor antagonist, is a
cornerstone of therapy for patients with STEMI, especially in those
undergoing percutaneous coronary intervention (PCI).[2-5] For years,
clopidogrel has been extensively used throughout the world for this
purpose; more recently, newer antiplatelet agents have been tested and
approved for use like ticagrelor and prasugrel, in the hope of faster and
more potent antiplatelet action.[6-9] Different antiplatelet drugs have
different characteristics like efficacy, risk for bleeding, cost, and
timing of administration, thus, physicians frequently switch among
drugs according to the specific clinical scenario.[10](Figure 1)

Figure 1: Interchange between the three P2Y12 inhibitors during
the early phase of an Acute Coronary Syndrome (ACS)

Switching Between Oral P2Y 12 Inhibitors
A Acute/Early phase
Clopidogrel
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(Source: Ref28)

Clopidogrel, a second generation thienopyridine, is available in
generic form and has a good cost-effectiveness ration, its drawback

being its dependency on liver metabolism for activation.[2] Therefore,
ithas arelatively slow onset and low potency of platelet inhibition.[11]
Furthermore, Asian patients have been reported as poor clopidogrel
metabolizers due to the prevalence of cytochrome P450 2C19
(CYP2C19) loss-of- function alleles.[12]

There is some evidence available, however, from other Asian countries
like Korea and Japan that Asians have a lower incidence of stent
thrombosis as compared to the western population. This suggests that
regional differences in thrombogenesis may affect the altered response
of clopidogrel to the onset of thrombotic events in Asian patients.[13-
15]

In patients of STEMI, an expeditious percutaneous coronary
intervention (PCI) is imperative, thus a delayed effect of the drug, due
to specific circulatory conditions, might throw the whole treatment
protocol off balance.[16,17] Ticagrelor, a novel, oral, reversible,
P2Y12 inhibitor, from the class of cyclopentyltriazolopyrimidine, has
aplasma half-life of 12 hrs, is an active drug with more rapid onset and
offset of action than clopidogrel.[7,18]

Alarge randomised control trial (RCT) proved superiority of ticagrelor
over clopidogrel in cardiac patients suffering from STEMI and non-
STEMI, which led to the change in guidelines in favour of ticagrelor in
patients with STEMI undergoing PCL.[9] Keeping in mind that large
real-world registries are imperative to establish the effectiveness,
usefulness and outcomes of novel therapies [19-22], data on the
benefits of ticagrelor in a real world population of patients with STEMI
are lacking.[2] On the other hand, a large observational registry about
ticagrelor in STEMI population observed findings in contrast with the
large PLATO trial that changed guidelines, with no improvement in
ischemic events and a higher rate of bleeding in the ticagrelor
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group.[23] We thus performed the current study to compare effects of
ticagrelor and clopidogrel in a real world population of Asian patients
with STEMI.

Materials & Methods

Study design

We retrospectively studied the patients admitted in our hospital due to
STEMI between July 2018 to Dec 2018, who were later followed up till
12 months. The outcomes of ticagrelor and clopidogrel among these
patients were compared.

Subjects

All adult patients (>18 years) admitted in the hospital between the
study period were included in the study.(Figure 2) Case definition
(STEMI case) was any patient hospitalised and discharged with a
primary or secondary discharge diagnosis code of ICD9-CM 410.x.
The exclusion criteria was death within 30 days of procedure,
contraindication to the study drug and administration of more than one
kind of P2Y12 receptor antagonist. Co-morbidities were retrieved
from the inpatient and outpatient database.

A semi-structured questionnaire was prepared to collect the data,
consisting of three parts. One part was demographic details and
morbidity profile of the patient, second part consisted the procedural
details and third part included the drugs taken by the patient.
Information like age, gender, ethnicity, comorbidities, days of
hospitalisation, use of AMI-related interventions like PCI, use of
circulatory support devices like intra- aortic balloon pump (IABP), and
extracorporeal membrane oxygenation (ECMO), and medications
used (within 3 months of the index date). Index date was taken as one
month after the first AMI discharge after July 2018 in both the groups.
The follow up period was defined as the period from the index date
until the first occurrence of any study outcome or the end of the study
period (Dec 2019), whichever came first.

Treatment

In the ticagrelor group, patients received a loading dose of 180 mg
followed by 90 mg twice daily and in the clopidogrel group, they
received a loading dose of 300 mg followed by a 75 mg tablet once
daily. All patients were on 75 mg of aspirin daily, as well. We excluded
the patients who were on varying doses or varying types of platelet
inhibitors.

Study Endpoints/ Outcomes

The primary outcomes studied was a major adverse cardiac event 1i.e.
death from any cause, non-fatal AMI and/or non-fatal stroke during
follow up period. The primary safety endpoint was major bleeding
episode followed by hospitalisation, and secondary safety endpoints
were individual components of the same.

Statistical Analysis

The demographic data was expressed as mean and standard deviation
or percentage. Chi square test/ Fischer's test and student T test were
used to analyse discrete and continuous variables, respectively. To
minimise the bias in the study that arises due to non-randomisation, we
used propensity score analysis.

Ethical Consideration
The study was prior approved by the institutional review board of the
hospital.

Results

Baseline characteristics

Out of the 270 patients admitted in the hospital due to STEMI during
the study period, 250 were included in the study. Twenty patients were
excluded as they did not fulfil the inclusion criteria.(Figure 2) Ninety-
five patients received ticagrelor and rest 155 received clopidogrel upon
discharge, while all of them received aspirin. Out of the total
participants 188 (75.2%) were males. Other baseline characteristics
are listed in Table 1. It was noted that the patients who received
ticagrelor were more often females, younger in age and having lesser
comorbid conditions (like hypertension, diabetes, asthma, h/o stroke,
h/o kidney disease) than those receiving clopidogrel, however, the
difference was not statistically significant. The groups also differed
with respect to the medications they were consuming before the
admission. The mean exposure time to the study drugs in the two
groups was also different, as ticagrelor group took ticagrelor for 223
+/- 109 days and subjects in clopidogrel group took clopidogrel for 260

+/- 104 days (p value <0.001). To take care of the differences,

propensity scoring was done.

Figure 2: Study subject selection and methodology of the study

270 STEMI
Patients admitted
during study
period

(Source: Original)

250 subjects were [
inccluded in the
study

95 patients were
on ticagrelor and

155 patients were
on clopidogrel

Table 1: Baseline Characteristics of study subjects (N=250):

Characteristics Ticagrelor group Clopidogrel group
(n=95) (n=155)

|Age 57.0 (Range: 51.7-  [58.7 (Range: 51.6-
65.4) 65.2)

Females 25 (26.3) 37 (23.8)

Males 70 (73.7) 118 (76.2)

BMI 26.5 (Range: 24.0-  [26.4 (Range: 24.0-
29.8) 28.9)

Smoking 45 (47.4) 73 (47.1)

Hypertension 52 (54.7) 92 (59.3)

Dyslipidemia 24 (25.2) 36 (23.2)

IDiabetes mellitus 14 (14.7) 24 (15.5)

COPD 3 (3.1) 5(3.2)

Peripheral artery - 1 (0.6)

disease

|Asthma 1(1.1) 4 (2.6)

MI 9 (9.5) 16 (10.3)

Stroke 3(3.1) 6(3.9)

CABG 1(1.1) 1(0.6)

PCI 6 (6.3) 10 (6.4)

Kidney disease 4 (4.2) 8 (5.2)

Positive Troponin I (84 (88.4) 132 (85.2)

test at study entry

Values are n (%) unless otherwise indicated.
Source: Original

Clinical outcomes

The ticagrelor group had high procedural success rates (100% vs. 96%;
p = 0.044). The incidence of primary outcomes, i.e. ischemic stroke
and non-fatal AMI was 2.2% in the ticagrelor group and 2.6% in the
clopidogrel group (adjusted HR, 0.86; 95% CI: 0.32-2.24, p=0.80),
and 7.4% in the ticagrelor users and 9.7% in the clopidogrel users
(adjusted HR, 0.975; 95% CI: 0.80-1.12, p=0.72), respectively. The
number of patients having major bleeding requiring medical attention
were five (5.3% & 3.2%) in each group and the difference was
statistically significant (adjusted HR, 1.39; 95% CI: 1.02-1.89,
p=0.03). The incidence of a major gastrointestinal bleeding or
intracerebral haemorrhage in the ticagrelor and clopidogrel groups
was 5.2% and 3.8%, respectively (adjusted HR, 1.45; 95% CI:
0.43-5.19). The incidence of any kind of bleeding was also higher in
ticagrelor group (9, 9.5%) as compared to clopidogrel group (5, 3.2%)
and the difference was statistically significant (adjusted HR, 1.69; 95%
CI: 1.34-2.13,p<0.01 ). The details of efficacy events at 12 months has
been given in Table 2.

Table 2: Outcome Events at 12 months:

Outcomes at 12 Ticagrelor|Clopidogre HR P
months group 1group | (95% CI) |value
(n=95) (n=155)
Primary Outcomes
Death from | 6 (6.3) | 11(7.2) |0.92(0.77- 0.50
vascular 1.20)
event
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Deaths due to|Fatal MI| 1 (1.1) 2(1.2) 0.94 0.73
(0.52-2.14)
Non-fatal| 7 (7.4) 15(9.7) 0.97 0.72
MI (0.80-1.12)
Ischemic| 2(2.2) 4(2.6) 0.86 0.80
Stroke (0.32-2.24)
TIA 0.0 0.0
Severe 1(1.1) | 2(1.2) 0.94 0.73
Recurrent (0.52-2.14)
Ischemia
Other arteriall 1(1.1) 4(2.6) 0.47 0.39
thrombotic (0.08-2.66)
events
Death from | 4 (4.2) | 7(4.5) 0.89 0.55
any cause (0.66-1.19)
Secondary
Outcomes
Major 5053)| 5.2 1.39 0.03
bleeding (1.02-1.89)
requiring
medical
attention
Minor 3(3.1) | 6(3.8) 0.92 0.96
bleeding (0.42-2.17)
Gastrointesti| 5(5.2) | 6(3.8) 1.45 0.54
nal/ (0.43-5.19)
Intracranial
Bleeding
Any bleeding| 9 (9.5) | 5(3.2) 1.69 <0.01
(1.34-2.13)

Values are n (%) unless otherwise indicated. *p values and hazard
ratios were calculated by Cox regression analysis.

CI - confidence interval; HR - hazard ratio; MI - myocardial infarction.
TIA - transient ischemic attack.

Source: Original

Other adverse events

Dyspnoea was seen more commonly in the ticagrelor group than in the
clopidogrel group (in 20.0% vs. 9.6% of patients, respectively). One
patient left the study in ticagrelor group due to dyspnoea, but no patient
left the study in clopidogrel group. The frequencies of other serious
adverse events were comparable between groups.(Table 3)

Table 3: Reported Adverse and Serious Adverse Events at 12
months:

Adverse Events at 12| Ticagrelor group | Clopidogrel group
months follow up (n=95) (n=155)
Dyspnoea 19 (20.0) 15(9.6)
Dyspnoea resulting in 1(1.1) -
permanent
discontinuation of
drug
Atrial fibrillation 1(1.1) 2(1.3)
Ventricular 2(2.1) 2(1.3)
tachycardia
Pericarditis 1(1.1) -
Kidney injury 1(L.1) 1 (0.6)
Pneumonia 2(2.1) 3(1.9)
Allergic reaction 1(1.1) -
Others 2(2.1) 1 (0.6)

Values are n (%) unless otherwise indicated.
Source: Original

Discussion

This study was done to assess the safety and compare the outcomes ofa
newer drug, ticagrelor, as compared to the conventional
pharmacotherapy with clopidogrel, in an Asian population. We
observed that though the primary outcomes were similar in the two
groups, there was an increased risk of bleeding with ticagrelor use.
Ticagrelor can, thus, be used in AMI patients but one should be
cautious of the bleeding profile of the patients. Overall, efficacy,
superiority or safety of ticagrelor as compared to clopidogrel should be
established in this population with the help of a large population-based

randomised control trial. In contrast to clopidogrel, ticagrelor has been
reported to inhibit platelet action swiftly and is not known to be
susceptible to individual variations.[24] The PLATO study has
reported that ticagrelor is associated with lower deaths but increased
chances of major bleeding episodes among AMI patients.[9] However,
the findings cannot be generalised to Asian patients as the PLATO
study had just 6% Asian subjects. Hence, there is a scarcity of data on
the comparative effects of ticagrelor and clopidogrel among
Asians.[24-27] PHILO trial was conducted in Japan and other east
Asian countries, on the lines of PLATO trials but the results were
inconclusive.[26] Another study amongst Korean AMI patients
reported that upon comparing the incidence of primary efficacy
endpoints between ticagrelor and clopidogrel, no significant difference
was observed, rather a higher incidence of bleeding events was
reported with ticagrelor.[13] One more Asian trial, ESTATE study
[25], was done amongst Taiwanese population and it reported that at
5.5-month follow-up, ticagrelor, compared with clopidogrel, was
associated with a lower incidence of composite PLATO efficacy
endpoint (7.1% vs. 11.6%, P=0.07). Ticagrelor, compared with
clopidogrel, was associated with similar incidences of in-hospital
major bleeding (4.5% vs. 6.3%, P=0.4). These results were probably
influenced by a small sample size of the ESTATE trial. A meta-analysis
done by Misumida et al has also produced results similar to that found
in our study.[28] Misumida demonstrated that ticagrelor was
associated with a higher risk of major bleeding compared to
clopidogrel in East Asian patients with ACS. A study done by Wang et
al among Chinese population reported that though ticagrelor seem to
have superior efficacy as compared to clopidogrel, it loses its
superiority in patients having moderate to high bleeding potential.[29]
Astudy done by Hansson et al in Sweden has stated contrary findings to
all the above studies, as it reported that overall risk of major CABG-
related bleeding complications was lower with ticagrelor than with
clopidogrel.[30] The reasons for the increased bleeding in the
clopidogrel group in the Swedish study might be worse clinical profile
of'the subjects and use of warfarin before surgery.

Our study shows that ticagrelor was associated with a worse bleeding
outcomes for patients, though the primary outcomes like death remain
comparable to the clopidogrel group. The results of this study are not
consistent with the results of the study done in western population, as
many studies have mentioned that the bleeding profiles, and the way
anti-platelet drugs act in the body differs in Asian and Caucasian
race.[29,31,32]

Study limitations

Various limitations of the study are its small sample size, non-
randomised study design, and a relatively shorter period of follow up.
Being a retrospective cohort study, it is susceptible to bias. Also, the
database did not include some variables such as coronary artery
disease extension and revascularization details. It is a hospital based
study, and generalisation to the whole population seems unjust.

Conclusion

We conclude that ticagrelor seems to be at par with clopidogrel as the
overall mortality rate of subjects was similar on both the groups.
However, bleeding episodes were more significantly associated with
ticagrelor use than clopidogrel use. A larger study is, however, required
to generalise the study to the whole population.
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