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ABSTRACT 
Background: Ticagrelor is more potent than clopidogrel, but it is not known whether 
this translates into clinical benefit is not well explored in patients undergoing primary 
Percutaneous coronary intervention (PCI) with aspirin for ST elevation myocardial 
infarction patients. Aim: To assess the improvement of therapeutic outcomes between 
clopidogrel and Ticagrelor in patients undergoing primary Percutaneous coronary 
intervention (PCI) in AMI patients. Methodology: It was a prospective observational 
study conducted at Ramesh hospital, Guntur, during the period of August 2017 to March 
2018 (8 months). The study was approved from Institutional Human ethics committee. 
A 60 patients were enrolled with ACS with elapsed time between 12-24hrs of symptom 
onset. Before reperfusion therapy, they are treated with Aspirin, Clopidogrel/Ticagrelor 
before PPCI and after PPCI. Our study was aimed to safety and efficacy of anti-platelet 
drugs (Clopidogrel and Ticagrelor) after PPCI. Results: The clinical outcomes of our 
study TIMI grade-3 flow was observed in 4 patients (13.33%) of clopidogrel group 
and 7 patients (23.33%) in Ticagrelor group. The mean TIMI flow was observed in 
clopidogrel are 1.60 and 2.00 in Ticagrelor pretreated patients. Ticagrelor group patients 
had better TIMI flow than clopidogrel. The pumping capacity of the heart LVEF more than 
50% was observed in Clopidogrel pretreated patients 8 (26.66) with the mean score of 
1.0 and> 50% was observed in Ticagrelor pretreated patients 16 (53.33%) with the 
mean score of 1.46. The mean score of ECG changes in clopidogrel were 0.50 and in 
Ticagrelor pretreated patients are 0.66. There four there is no significant difference was 
observed in ST Segment resolution in Clopidogrel and Ticagrelor pretreated patients. The 
Regional Wall motion (abnormalities (RWMA) are observed that in Clopidogrel pretreated 
patients 9 (30.00%) are with Hypokinetic with the mean score of 1.86 and in Ticagrelor 
pretreated patients 14 (46.66%) with the mean score of 2.10 respectively. Therefore  
Ticagrelor shows more efficacious than Clopidogrel in all aspects, except ECG  
(ST segment resolution) changes. Conclusion: The findings in our study concludes that 
the Ticagrelor was more efficacious than clopidogrel and we are not observed any 
adverse drug reaction with both Ticagrelor and clopidogrel.

Key words: Clopidogrel, Ticagrelor, PPCI, Safety, Efficacy.

INTRODUCTION
Percutaneous coronary intervention (PCI), 
usually with stenting, has become the 
standard treatment for Acute coronary 
syndromes (ACS). During this procedure, 
trauma commonly occurs to the arterial 

endothelium that, among other effects, 
causes the activation and aggregation of  
platelets. Because platelet aggregation may 
lead to coronary thrombosis in a patient 
already vulnerable to it, Antiplatelet agents 
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are essential adjunctive therapies in patients with ACS 
undergoing PCI. The goal of  Antiplatelet therapy is 
to provide maximal protection against thrombosis 
without increasing the risk of  bleeding.1 ST-segment 
elevation myocardial infarction (STEMI) accounts for 
approximately 30–45% of  an estimated 1.5 million  
hospitalizations for acute coronary syndromes annually.2  
Treatment includes drugs like aspirin, clopidogrel and 
ticagrelor. Thrombolysis in Myocardial Infarction 
(TIMI) grading system and Myocardial perfusion grade 
(MPG) are angiographic markers of  efficacy of  coronary 
reperfusion at the epicardial artery and microcirculation 
levels.3 The completeness of  restoration of  the epicardial 
blood flow after recanalization of  infarct-related artery 
has been quantified with the Thrombolysis in Myocardial 
Infarction (TIMI) grading system.4 In most cases 
clopidogrel is used rather than ticagrelor so we concluded 
that clopidogrel is safest thanticagrelor.

Aim

To assess the improvement of  therapeutic outcomes 
between clopidogrel and ticagrelor in patients undergoing 
primary Percutaneous coronary intervention (PCI) in 
AMI Patients

Objectives

• To evaluate Myocardial perfusion (TIMI grade flow) 
Score after PPCI.

• Assessment of  RWMA (Regional Wall Motion 
Abnormality).

• To evaluate LV size Left ventricular ejection fraction 
% (LVEF) after PPCI.

• To assess the ECG changes after PPCI.
• To assess incidence of  serious bleeding events and 

major adverse cardiovascular events after PPCI.

METHODOLOGY
It was a prospective observational study conducted at 
Ramesh hospital, Guntur, during the period of  August 
2017 to March 2018 (8 months), The study was approved 
from Institutional Human ethics committee. A 60 patients 
were enrolled with ACS with elapsed time between 
12-24h of  symptom onset, before reperfusion therapy, 
they are treated with crushed Aspirin 325 mg P.O and 
Clopidogrel 600 mg P.O /Ticagrelor 180 mg P.O before 
PPCI and after PPCI. Our study was aimed to assess 
safety and efficacy of  anti-platelet drugs (Clopidogrel 
and Ticagrelor) after PPCI.

STUDY POPULATION
Inclusion Criteria

Ø Aged 19 to 70 years old, of  either gender.
Ø 30 min or more persistent ischemia chest pain and 

symptoms can’t ease by treated by nitroglycerin.
Ø In two or more lead ECG ST-segment the line 

between QRS complex finish point and the start 
point of  T wave in electrocardiogram) elevation ≥ 
0.1mv or two or more than two neighboring chest 
lead ST-elevation ≥0.2mv.

Ø Persistent ischemia chest pain less than 9h or less 
than 12h, door to balloon time >90 min and transfer 
time >120min.

Ø Accept coronary arteriography and intervention 
treatment.

Ø Signed informed consent.

Exclusion Criteria

Ø Blood disease, clotting hemorrhagic disease, any part 
of  active bleeding or bleeding tendency physique.

Ø History of  ischemic or hemorrhagic stroke and 
cerebrovascular accident.

Ø History of  PCI or coronary artery bypasses grafting 
(CABG)

Ø History of  eye ground hemorrhage.
Ø Currently use of  therapeutic doses of  anticoagulants, 

such as warfarin, etc
Ø Active internal bleeding (such as gastrointestinal 

bleeding), urogenital system or have not cure of  
peptic ulcer in four weeks

Ø Severe liver and kidney dysfunction
Ø Intracranial tumor, suspicious aortic dissection, 

arteriovenous malformation, aneurysm.

RESULTS AND DISCUSSION
A total no of  60 patients 53 males (88.33%) and 7 female 
(11.62%) who have been admitted with AMI in intensive 
cardiac care unit, were monitored for efficacy and safety 
of  pretreated anti-platelet therapy. The range of  study 
population was 19-80 years (mean age ± S.D was 65.27 ± 
9.333 years) BMI range was found to be 20 to 27 kg/m2 
(mean BMI ± S.D 23.75 ± 1.609 kg/m2) the reperfusion 
therapy was performed <12 h of  onset of  symptoms.

Table 1 shows that award of  the score for different 
parameters in response to antiplatelet therapy with PCI. 
Table 2 shows that the distribution of  30 patients in both 
clopidogrel and ticagrelor group.
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The anti-platelet therapy given to the patients was 
described in Table 2 of  60 patients, 30 (50%) patients 
were prescribed with Clopidogrel, 30 (50%) Patients were 
prescribed with Ticagrelor.

Table 3 Shows the Clopidogrel treated patients are total 
30 patients, among them 26 of  male patients (86.66 %) 
there are very less number of  female patients 4 (13.3%). 
The Ticagrelor treated patients are a total 30 patients 
among them 27 of  male patients (90.00%) and there are 
very less number of  female patients 3(10%). There are 
no patients of  either gender in the age of  19 – 30 years 
in both Clopidogrel and Ticagrelor patients. There are 
50% of  male patients with the range of  age between 
61-70 years in each group.

Table 4 Shows descriptive details about the BMI, 
there are maximum number of  overweight patients 21 
(70.00%) clopidogrel, 22 (73.30 %) in ticagrelor with a 
BMI of  23-25 kg/m2. A few number with obeise in both 
groups 7 (23.30 %) with BMI of  26-30 kg \m2 . above 
characteristics shows that Overweight is one of  the major 
contributing factor for development of  ACS.

Table 5 Shows majority of  patients 46 (76.66%) 
underwent for reperfusion with DES among them 21 
patients (70.00%) of  Clopidogrel pretreated group and 25 

Table 1: Clinical end points of anti-platelet agents with 
score

Parameters Sub Parameters Score 
awarded

TIMI (0,1,2,3) TIMI flow 0 0

TIMI flow 1 1

TIMI flow 2 2

TIMI flow 3 3

ECG Changes (0,1) ST segment-Resolution>50% 1

ST segment- non resolution 0

RMWA (0,1,2,3,) Hypokinetic 3

Dyskinetic 2

Akinetic 1

Aneurysm 0

LV size Mild 0

Normal 1

LVEF% (0,1,2) < 30% 0

>40% 1

>50% 2

Table 2: Distribution of patients with Clopidogrel and 
Ticagrelor

 Anti-platelet drug used No. of patients
Clopidogrel 30

Ticagrelor 30

Table 5: Type of stent used for Primary percutaneous 
coronary intervention

Name of the stent Clopidogrel
n (%)

Ticagrelor
n (%)

BMS (Bare metal stent) 9 (30.00) 5 (16.66)

DES ( Drug eluting stent) 21 (70.00) 25 (83.30)

Table 3: Age and gender wise distribution in patients 
with AMI

AGE
(years)

Clopidogrel Ticagrelor
Male n (%) Female n 

(%)
Male n (%) Female n 

(%)
19 – 30 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

31 – 40 1 (3.33) 0(0.00) 0 (0.00) 0(0.00)

41 – 50 0 (0.00) 1 (3.33) 2 (6.66) 2 (6.66)

51 – 60 2 (6.66) 1 (3.33) 2 (6.66) 0 (0.00)

61 – 70 15 (50.00) 1 (3.33) 15 (50.00) 1 (3.33)

71 – 80 8 (26.66) 1 (3.33) 8 (26.66) 0 (0.00)

Total 26 (86.66) 4(13.33) 27 3

Grand total 30 30

Table 4: BMI of study population

SNO BMI kg/m2 Category No. of 
patients in 
Clopidogrel
n = 30 (%)

No. of 
patients in 
Ticagrelor
n = 30 (%)

1 18 – 22 Normal 
weight

1 (3.33) 1 (3.33)

2 23 – 25 Over weight 21 (70.00) 22 (73.33)

3 26 – 30 Obese 7 (23.30) 7 (23.30)

4 31 – 35 Obese 
grade -1

1 (3.33) 0 (00.00)

patients (83.33%) of  Ticagrelor pretreated group. There 
are less number of  patients 14 (23.33%) are underwent 
for reperfusion therapy with BMS, among them 9 patients 
(30.00%) of  Clopidogrel and 5 (16.66%) of  Ticagrelor 
group.

Table 6 Shows that the majority of  patients 38 (63.33%) 
have AWMI, among them 18 (60.00%) in Clopidogrel 
treated patients and 20 (33.33%) in Ticagrelor patients. 
There are less number of  patients 19 (31.66%) have 
IWMI, among them 9 (30.00%) in Clopidogrel treated 
patients and 10 (33.33%) in Ticagrelor patients there are 
3 (10.00%) Clopidogrel treated patients have PWMI and 
there are no PWMI patients in Ticagrelor group.

Table 7 Shows that the characteristics which include 
smoking history in 20 (33.33%) patients, Alcoholism in 13 
(21.66%), Hyperlipidemic 20 (33.33%), Diabetes mellitus 
26 (43.33%), hypertensive’s 40 (66.66%) and History of  
MI 15 (25.00%) respectively.
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Mortality after PPCI: In our study period we did not 
noticed mortality after PPCI.

From Table 8 overall efficacy parameters after PPCI 
shows that the Myocardial grade flow/ TIMI grade flow 
was found to be high in Ticagrelor (23.33) pretreated 
patients as compared with Clopidogrel (13.33), The mean 
score of  Myocardial grade flow of  Clopidogrel pretreated 
patients is 1.60 and Ticagrelor pretreated patients is 2.00. 
The ECG Changes (ST – Segment resolution) was more 
in Ticagrelor treated patients 20 (66.66) compared to 
Clopidogrel treated patients 15 (50.00), the mean score of  
ECG Changes of  Clopidogrel pretreated patients is 0.50 
and Ticagrelor pretreated patients is 0.66. The regional 
wall motion abnormalities with Hypokinetic patients in 
Ticagrelor is 14 (46.66) and clopidogrel treated patients 
with Hypokinetic in clopidogrel is 9 (30.00), the mean 
score of  RWMA for Clopidogrel pretreated patients is 
1.60 and Ticagrelor pretreated patients is 2.00. The left 
ventricular hypertrophy is very less in Ticagrelor treated 
patients are 26 (86.66) compared to clopidogrel treated 
patients are 22 (73.33).The mean score of  LV Size of  

Table 6: Localization of myocardial infarction

Anti-platelet 
drug

Localization of myocardial infraction

(AWMI) n 
(%)

(LWMI) n 
(%)

 (IWMI) n 
(%)

(PWMI) n  
(%)

Clopidogrel 18 (60.00) 0 (0.00) 9 (33.00) 3 (10.00)

Ticagrelor 20 (33.33) 0 (0.00) 10 (16.66) 0 (0.00)

Table 7: Base line characteristics

Characteristics
Anti-platelet drugs used Total n (%)

Clopidogrel
group

Ticagrelor
group

Smoker 15 5 20(33.33)

Alcoholism 10 3 13 (21.66)

Hyperlipidemia 8 12 20 (33.33)

Diabetes mellitus 16 10 26 (43.33)

Hypertensives 20 20 40 (66.66)

History of MI 10 5 15 (25.00)

Table 8: Overall efficacy parameters
SNO PARAMETERS CLOPIDOGREL

GROUP n (%)
TICAGRELOR
GROUP n (%)

I Myocardial grade flow / TIMI flow (0,1,2,3)

I. a. TIMI flow – 0 00 (0.00) 00 (0.00)

I. b. TIMI flow – 1 16 (53.33) 07 (23.33)

I. c. TIMI flow – 2 10 (33.33) 16 (53.33)

I. d. TIMI flow – 3 04 (13.33) 07 (23.33)

Mean Myocardial grade flow / TIMI flow 1.60 2.00

II ECG changes

II. a. Normal (ST-Segment resolution) 15 (50.00) 20 (66.66)

II. b. ST-Segment Non-resolution/ No change 15 (50.00) 10 (33.33)

Mean ECG Changes 0.50 0.66

III RWMA

III. a. Aneurysmal – 0 00 (00.00) 00 (0.00)

III. b. Akinetic – 1 13 (43.33) 05 (16.66)

III. c. Dyskinetic – 2 08 (26.66) 08 (26.66)

III. d. Hypokinetic – 3 09 (30.00) 14 (46.66)

Mean Regional Wall Motion Abnormalities 1.86 2.10

IV LV Size

IV. a. Mild – 0 08 (26.66) 04 (13.33)

IV. b. Normal – 1 22 (73.33) 26 (86.66)

Mean Left Ventricle Size 0.73 0.86

V LVEF%

V. a. <30% - 0 08 (26.66) 02 (6.66)

V. b. >40% - 1 14 (46.66) 12 (40)

V. c. >50% 08 (26.66) 16 (53.33)

Mean LVEF % 1.00 1.46
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Clopidogrel pretreated patients is 0.73 and Ticagrelor 
pretreated patients is 0.86 LVEF >50% was observed in 
Ticagrelor treated patients are 16 (53.33) and Clopidogrel 
treated patients are 08 (26.66). The mean score of  LVEF 
% in Clopidogrel pretreated patients is 1.00 and Ticagrelor 
pretreated patients is 1.46. The clinical outcomes of  our 
study TIMI grade-3 flow was observed with mean score 
of  1.60 in Clopidogrel pretreated patients 4 (13.33%) 
and in Ticagrelor pretreated patients 7 (23.33%) with 
the mean score of  2.00. The same results were observed 
in Eli-Lev Ran kornowski et al.,(5) they observed the 
potential benefit of  pretreatment with Clopidogrel 
particularly TIMI -3 flow grade. Therefore pretreatment 
with a higher Clopidogrel dose may also improve TIMI 
flow at the end of  procedure. The pumping capacity 
of  the heart LVEF more than 50% was observed in 
Clopidogrel pretreated patients 8 (26.66) with the mean 
score of  1.0 and > 50% was observed in Ticagrelor 
pretreated patients 16 (53.33%) with the mean score of  
1.46. Yumei Ye, Gilad D. Birnbaum et al.,6 were observed 
that improved heart function in Ticagrelor pretreated 
patients. Therefore our study supports Ticagrelor shows 
improved heart function as compared with clopidogrel 
pretreated candidates undergoing PPCI. The mean 
score of  ECG changes in clopidogrel were 0.50 and in 
Ticagrelor pretreated patients are 0.66. There four there 
is no significant difference was observed in ST Segment 
resolution in Clopidogrel and Ticagrelor pretreated 
patients. Lars Wallentin, Richard et al.,7,8 observed 
Ticagrelor shows that better ST Segment resolution. 
The Regional Wall Motion Abnormalities (RWMA) 
are observed that in Clopidogrel pretreated patients 9 
(30.00%) are with Hypokinetic with the mean score of  
1.86 and in Ticagrelor pretreated patients 14 (46.66%) 
with the mean score of  2.10 respectively. Therefore 
Ticagrelor shows more efficacious than Clopidogrel in 
all aspects, except ECG (ST segment resolution) changes.

CONCLUSION
The finding in our study concludes that the Ticagrelor 
was more efficacious than clopidogrel in the clinical end 
poins of  Myocardial grade flow, Regional wall motion 
abnormalities, left ventricular ejection fraction, left 
ventricular size and ST segment resolution. We are not 
observed any adverse drug reaction with both Ticagrelor 
and clopidogrel pretreated groups.

LIMITATIONS OF THE STUDY

In our study there are inadequate number of  popula-
tions/ less sample size in group of  patients. We did not 

conduct follow up after reperfusion therapy in PPCI 
patents, there four we are not noticed mortality and 
adverse drug reactions with anti-platelet drugs.
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ABBREVIATIONS
ACS: Acute Coronary Syndrome; AMI: Acute Myocardial 
Infarction; AWMI: Anterior wall Myocardial Infarction; 
PWMI: Posterior wall Myocardial Infarction; LWMI: 
Lateral wall Myocardial Infarction; IWMI: Inferior wall 
Myocardial Infarction; RWMI: Regional wall Myocardial 
Infarction; BMI: Body mass index; P.O: Oral; STEMI: 
ST segment elevated Myocardial Infarction; BMS: Bare 
metal stent; DES: Drug eluting stent; CABG: Coronary 
artery bypass graft; ECG: Electrocardiogram; PPCI: 
Primary Percutanious coronary intervention; TIMI: 
Thrombolysis in Myocardial Infarction; LVEF: Left 
ventriculr ejection fraction.
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