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INTRODUCTION
Acute coronary syndrome is the major cause for morbidity and 

mortality. Effective therapy is essential to reverse ischemia. It restores 
normal blood flow and decreases the myocardial damage. ACS can 
cause mortality in patients prior to the admission into the hospital 
due to persistent angina symptoms and heart failure conditions [1,2].

Patients with Acute coronary syndrome had an increased risk 
of new ischemic events and stroke was the main cardiovascular 
disease burdens [3]. In patients with cardiovascular disease, 
platelet activation is triggered by an injured or dysfunctional vascular 
endothelium, which leads to aggregation and the thrombus formation 
[4]. Treatment of patients with ACS includes double anti-platelet 
therapy with acetylsalicylic acid and a P2Y12 inhibitor to reduce the 
risk for thrombotic complications [5-7].

Clopidogrel, a P2Y12 receptor antagonist is a valid anti-platelet 
drug for ACS patients. The anti-platelet therapy is used to prevent 
the occurrence of ischemic events through inhibition of platelet 
formation and protect the distal tissues through inhibition of 
microembolisation [8,9]. Clopidogrel is the pro drug often requires 
hepatic conversion and leads to onset delay of metabolites with a 
wide variability of platelet inhibition between individuals [10,11] 
.The high bleeding risk, stent thrombosis, myocardial infarction 
leads to the poor response of clopidogrel, shows the limitation of its 
efficacy. Combining clopidogrel with aspirin may have an additive 
effect [12-15]. Ticagrelor is a direct acting oral antagonist; this drug 
has more beneficial outcomes. Ticagrelor is more potent and platelet 
inhibition with faster onset as well offset when it is compared with the 
clopidogrel [16,17]. Prasugrel is an alternative agent to clopidogrel, 
which has greater platelet aggregation inhibition than clopidogrel 
[18]. The Ticagrelor, Prasugrel and Clopidogrel has a difference in 
both the pharmacokinetic and pharmacodynamic profiles as well as 
difference in the risk conditions.
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A  R   T  I   C  L   E      I  N  F   O

Respiratory tract infections are respiratory illnesses that refer to variety of infections of the si-
nuses, throat, airway or lungs. These are the most common group of infections. The respiratory 
infections are usually treated using antibiotics. Antibiotics are substances produced by one mi-
croorganism that selectively inhibit or kills the growth of other microorganisms. The objective of 
the study was to evaluate the safety and efficacy of antibiotics in respiratory tract infections and 
to evaluate the role of most useful and lifesaving drugs used in respiratory tract infections and to 
evaluate rationality of drug therapy. A Prospective observational study on evaluation of safety and 
efficacy of antibiotics was conducted in Narayana Medical College and Hospital in the Pulmonology 
department for a period of 6 months. In our study we considered 384 patients are observed. Out 
of that only 300 patients are willing to provide the information. Out of which age groups between 
21-70 are considered with sex of 218 males and 82 females in that the maximum were smokers 
(75.33%) and the non-smokers (24.66%) with secondary education is high compared to prima-
ry and tertiary with average nutritional status and average hygienic conditions. Overall outcomes 
after using antibiotics were found to be better 66%, average 23.66% and no outcome 3.66%. Our 
study concluded that most of the patients who are suffering with respiratory tract infections are 
considered, maximum patients were using antibiotics for their beneficial and the mostly used anti-
biotic is Amoxicillin and Clavulanate. .
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Baba. (2021). This is an open-access article distributed under the terms of the Creative Commons Attri-
bution 4.0 International License, which permits unrestricted use, distribution and reproduction in any 
medium, provided the original author and source are credited.
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METHODOLOGY
Place of Study 

The study was carried out in the ‘Department of Cardiology’ at a 
tertiary care hospital in Nellore.

Study design

 A prospective study on comparison of safety and efficacy of the 
anti-platelet drugs for the treatment of ACS. The drugs included in our 
study are Aspirin, clopidogrel, prasugrel and ticagrelor.

Study site

 The study was conducted at a tertiary care hospital, Nellore.

Study population

 This study is carried out in 210 patients who are suffering with 
ACS and are on Anti platelet therapy.

Study duration

 This study was conducted for 6 months. (December 2020 – May 
2021)

Study criteria/Patient enrolment

 Patients are enrolled in the study based on inclusion & exclusion 
criteria

a) Inclusion criteria

All patients above 18 years with Acute coronary Syndromes

•	 Prescribed with any of the selected anti- platelet drugs.

•	 Drug naïve patients

•	 Patients with positive ECG for ACS.

b) Exclusion criteria:

•	 Pregnancy and lactating women.

•	 Patients with conditions like CKD, stroke, CLD.

•	 Patients of age under 18 years.

•	 Patients who are unwilling.

•	 Patients who underwent CABG/ PCI in near past.

Study materials

•	  Patient informed consent form

•	  A specially designed questionnaire

Study method

In this study we randomly assigned patients who are diagnosed 
with acute coronary syndrome and for whom invasive evaluation was 
planned to receive

 Aspirin (75mg - 325mg)

 Clopidogrel (75mg - 300mg)

 Ticagrelor (90mg - 180mg)

 Prasugrel (5mg - 10mg).

Statistical analysis:

The Primary end point is the composite of death, myocardial 
infarction, or stroke. A Major Secondary end point (the safety end 
point) is adverse effects of the drugs (E.g.: GI bleeding, heart burn). 
The endpoints have been evaluated after a 3 month follow up after 
the drugs initiation. Data has been expressed as percentage, mean 
and Kruskal Wallis statistical method was used to analyze the results 
and P – value < 0.05 was considered as statistically significant. All 
the analyses were carried out using Statistical Package for the Social 
Sciences (SPSS).

RESULTS
A total of 210 patients of age group 30-90 were randomized to 

Aspirin (n=50), Clopidogrel (n=50), Ticagrelor (n=30), Prasugrel 
(n=30), aspirin + clopidogrel as a combination therapy (n=50) were 
recruited under inclusion criteria and were followed for the study. 
The collected Acute Coronary Syndrome patient’s data were analyzed 
based upon the following parameters of Socio-demographic data. Out 
of 210 patients 11 (5.2%) were in within the age group of 30-39 
years, 32 (15.2%) were within 40-49 years, 64 (30.4%) were within 
50-59 years, 66 (31.4%) were within 60-69 years, 29 (13.9%) were 
within 70-79 years and 8 (3.9%) were within 80-89 years. The mean 
age of the patients was 59.48 and these details were tabulated in Table 
1.

Among 210 patients, majority of were male patients (57.2 %) than 
female patients (42.8%).  The co morbidities having patient details 
were tabulated in Table 2. Among 210 patients, 110 (52.38%) patients 
were diagnosed with Unstable Angina, 55 (26.19%) patients were 
diagnosed with STEMI and 45 (21.42%) patients were diagnosed 
with NSTEMI. Classification based on ADR’S was tabulated in Table 
3. Classification based on primary efficacy endpoint was tabulated in 
Table 4.

Graphical representation of classification of patients based on 
Efficacy outcomes was represented in Fig 1. Hypothesis test for 
the distribution of Efficacy outcome was represented in Fig 2 and 
Hypothesis test for the distribution of adverse effects was represented 
in Fig 3.

Age group No. of patients Percentage (%)
30-39 11 5.2
40-49 32 15.2
50-59 64 30.4
60-69 66 31.4
70-79 29 13.9
80-89 08 3.9

Table 1 Age wise distribution of the ACS patients.

Co-morbidities No. of Patients Percentage(%)
Hypertension 38 18

Diabetes 22 10.47
Asthma 10 4.76

Diabetes/ Hypertension 22 10.47
Diabetes/ Asthma 01 0.47

Table 2 Classification of patients based on co-morbidities.

Adverse effects No. of Patients Percentage (%)
Aspirin
Bleeding

Heart burn

3

6

6

12
Clopidogrel

Bleeding 5 10
Ticagrelor

Bleeding 5 10
Prasugrel
Bleeding

Heartburn

4

2

13.3

6.6
Aspirin +Clopidogrel

Bleeding

Heart burn

Bleeding+ Heart burn

9

6

1

18

12

3.3

Table 3 Classification of patients based on adverse   effects observed.
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DISCUSSION 
Acute coronary syndrome is the major cause for morbidity and 

mortality. Acute coronary syndrome often caused by plaque rupture or 
clot formation in the heart arteries. This Study sought to evaluate the 
clinical efficacy and safety of selected anti platelet agents (i.e. aspirin, 
clopidogrel, prasugrel, ticagrelor) in Acute coronary syndrome at 
tertiary care hospital in Nellore for the duration of 6 months. The main 
objectives involved in the study is to identify anti platelet drugs that 
is more efficacious among aspirin, clopidogrel, ticagrelor, prasugrel, 
to analyse the safety data of anti-platelet agents include in the study 
and to identify adverse events that are being obstruction for the use 
ticagrelor and prasugrel. Among 210 patients, 120 (57.2%) were male 
and 90(42.8%) were female of age group 30 to 90 were randomized to 
aspirin (n= 50), clopidogrel (n= 50), ticagrelor (n= 30), prasugrel (n= 
30), aspirin + clopidogrel as a combination therapy (n=50). Among 210 
patients 110 (52.38%) patients were diagnosed with unstable angina, 
55 (26.19%) patients were diagnosed with STEMI and 45 (21.42%) 
patients were diagnosed with NSTEMI and Troponin – I levels is negative 
in maximum number of patients (71.42%) and positive in minimum 
number of patients (28.57%). Patients are enrolled in the study based 
on inclusion and exclusion criteria. Patients included in our study are 
all patients above 18 years with Acute coronary syndrome, prescribed 
with any of the study drug, drug naive patients, patients with positive 
ECG in Acute coronary syndrome, patients excluded in study are 
pregnancy and lactating women, patients below 18 years, patients with 
CKD and CLD and patients who underwent CABG/ PCI near past.

Decision regarding the use of the anti-platelet agents is influenced 
mainly by safety and efficacy consideration, adverse effects of patients 
also analyzed in the study out of which bleeding has been reported in 
maximum number of patients in both ticagrelor 7 (23.3%) group and 
combination therapy 9(21.1%) group followed by clopidogrel 5 (10%) 
group, prasugrel 4 (6.6%) and least in aspirin (6%). A mild heart burn 
has also reported more in combination therapy 6 (15.3%) group 
and aspirin 6(12%) followed by prasugrel 2 (3.3%) group. 1 (3.3%) 
Patients in combination therapy were reported both heart burn and 
bleeding. The past medical history of the patients was also examined in 
the study out of which the most of the patients were of Hypertension 
(40.86%), Diabetes mellitus (23.65%), Asthma (10.75%), Diabetes/ 
Hypertension (23.65%), Diabetes/ Asthma (1.075%). 

Statistical analysis was performed by using Kruskal Wallis statistical 
method to analyse the results and p value < 0.05 was considered as 
statistically significant. After 3 months follow-up the efficacy end 
point did not differ statistically significant (p= 0.083). The primary 
endpoint is composite of death, myocardial infarction or stroke. The 
study demonstrates that ticagrelor is rapid efficacious. Death and 
re infarction did not occurred in ticagrelor group compared with 
remaining groups. The incidence of primary composite endpoint was 
reduced with ticagrelor compared with aspirin, clopidogrel, prasugrel 
and combination therapy.

Out of 50 patients in aspirin group 41 (82%) were recovered, 3(6%) 
patients had no efficacy, 6 (12%) patients were advice to undergo 
surgical procedure. In clopidogrel group out of 50 patients 45(90%) 
were recovered, 1 (2%) patient had no efficacy, 4 (8%) patients were 
advice to undergo surgical procedure. In case of combination therapy 
group out of 50patients 47(94%) were recovered, 1 (2%) patient 
had no efficacy, 2(4%) patients were advised to undergo surgical 
procedure. In ticagrelor group out of 30 patients 29 (96.6) patients 
were recovered, 1(3.33) patient were advice to undergo surgical 
procedure. In prasugrel group out of 30 patients 25 (83.3%) were 
recovered, 2 (6.66%) had no efficacy, 3 (10%) were advice to undergo 
surgical procedure. After 3 months follow-up there is a statistically 
significant difference (p= 0.014) in the safety endpoint of selected anti 
platelet agents. The secondary endpoint is adverse effects of drugs 
(e.g., GI bleeding, heart burn). The safety endpoint occurs maximum 
in 33.3% aspirin+ Clopidogrel group and 23.3% in Ticagrelor group 
patients.

CONCLUSION
In this study the data shown that, on Safety basis, the patients 

who received Aspirin + Clopidogrel drugs as combination therapy 
have shown excess of bleeding events and the patients who received 

Primary outcome No. of Patients Percentage (%)
Aspirin
Death

Re-infraction

Stroke

3

4

2

6

8

4
Clopidogrel

Death

Re-infraction

Stroke

1

3

1

2

4

0
Ticagrelor

Death

Re-infraction

Stroke

0

0

1

0

0

3.3
Prasugrel

Death

Re-infraction

Stroke

2

2

1

6.66

6.66

3.33
Aspirin +Clopidogrel

Death

Re-infraction

Stroke

1

2

0

2

4

0

Table 4 Classification of patients based on primary efficacy end point.

Figure 1: Graphical representation of classification of patients based 
on Efficacy outcome.

 

 

Figure 2: Hypothesis test for the distribution of Efficacy outcome.

 

Figure 3: Hypothesis test for the distribution of adverse effects.



Kudipudi Harinadha. / International Research Journal Of Clinical Studies And Pharma Trends

RESEARCH ARTICLE - OPEN ACCESS

4

Irripothu Paula Preethi, Yetigadda Vam
si Priya, Sunkara H

im
a Bindhu, Dr.Kudipudi H

arinadha Baba, (2021). Evaluation of Safety and Efficacy of Ticagrelor w
ith other selected Anti-platelet agents in acute coronary 

syndrom
e at a Tertiary care hospital. Int Res J Clin Stud Pharm

 Trends, 1(2);1-4

5.	 What causes acute coronary syndrome (ACS)? – My Health 
Digest [Internet]. Myhealthdigest.org. 2021	 [cited	 15	
May	 2021].	 Available	 from:  https://myhealthdigest.org/
acute-coronary-syndrome/what-causes-acute-coronary-
syndtrome-acs/

6.	 Al Ahmad Y, T. Ali M. Non-ST Elevation Myocardial Infarction: 
Diagnosis and Management. 2021

7.	 Basit H, Malik A, Huecker M. Non-ST Segment Elevation Myocardial 
Infarction [Internet]. Ncbi.nlm.nih.gov. 2021 [cited 15 May 2021]. 

8.	 Choudhury, T., West, N. E., & El-Omar, M. (2016). ST elevation 
myocardial infarction. Clinical medicine (London, England), 16(3), 
277–282. https://doi.org/10.7861/clinmedicine.16-3-277

9.	 Akbar H, Foth C, Kahloon R, Mountfort S. Acute ST Elevation 
Myocardial Infarction [Internet]. Ncbi.nlm.nih.gov. 2021 [cited 15 
May 2021]. 

10.	 Goyal A, Zeltser R. Unstable Angina [Internet]. Ncbi.nlm.nih.gov. 
2021 [cited 15 May 2021]. Available from: https://www.ncbi.nlm.
nih.gov/books/NBK442000/

11.	 Acute Coronary Syndrome - an overview | ScienceDirect Topics 
[Internet]. Sciencedirect.com. 2021 [cited 15 May 2021]. 

12.	 Acute Coronary Syndrome - Nader Makki, Theresa M. Brennan, 
Saket Girotra, 2015 [Internet]. SAGE Journals. 2021 [cited 15 
May 2021]. Available from: https://journals.sagepub.com/
doi/10.1177/0885066613503294

13.	 Mechanisms of Acute Coronary Syndromes and Their Implications 
for Therapy | NEJM [Internet]. New England Journal of Medicine. 
2021 [cited 15 May 2021]. Available from: https://www.nejm.
org/doi/full/10.1056/nejmra1216063

14.	 Tushar Kotecha R. Acute coronary syndromes [Internet]. PubMed 
Central (PMC). 2021 [cited 15 May 2021].	 PMC ID: 6329574 
Available from:  https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6329574

15.	 Acute coronary syndrome - Diagnosis and treatment - Mayo Clinic 
[Internet].  2021 [cited 15 May 2021]. Mayoclinic.org.	

16.	 Vane J, Botting R. The mechanism of action of aspirin. 2021.

17.	 Beavers C, Naqvi I. Clopidogrel [Internet]. Ncbi.nlm.nih.gov. 2021 
[cited 15 May 2021]. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK470539/

18.	 Duggan ST, Keating GM. Prasugrel: a review of its use in patients 
with acute coronary syndromes undergoing percutaneous 
coronary intervention. Drugs. 2009 Aug 20;69(12):1707-26. doi: 
10.2165/10484190-000000000-00000. PMID: 19678718.

Ticagrelor shown minimal bleeding events compared to Prasugrel, 
Aspirin and Clopidogrel as monotherapy. On Efficacy basis, the 
selected Anti Platelet drugs did not differ statistically significant. But 
the patients who received Ticagrelor have shown high recovery rate 
compared to Aspirin, Clopidogrel, Prasugrel and Aspirin + Clopidogrel 
as dual therapy. Therefore, in ACS patients who received Ticagrelor 
therapy have shown depletion in major adverse cardiovascular events 
without a significant increase in bleeding events compared with 
other selected anti-platelet drugs. So, Ticagrelor is recommended as 
better therapy in acute coronary syndrome when compared with other 
selected Anti-Platelet drugs due to its efficacy rate and safety profile.
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