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ABSTRACT

Background: Acute Coronary Syndrome (ACS) is one of the
main causes of morbidity and mortality in developing
countries, which explains the need for rational prescribing
of drugs to the patients. The objective of the present study
was to evaluate the different classes of existing drug
treatment strategies used in the management of Acute
Coronary Syndrome(ACS) Aim: To determine the current
prescription pattern of the drugs used in patients diagnosed
with the acute coronary syndrome, to improve the
management of the patients with ACS and to identify the
rationality of prescription pattern. Materials and Methods:
A total of 16 patients were randomly selected for the pilot
study who are diagnosed with ACS. The patient’s
prescription pattern was collected based on specially
designed proforma from the inpatient and outpatient
department of Cardiology. Results: In this study, a total of
16 patients with ACS were examined and the occurrence of
ACS was more in males than females. Most of the patients
were in the age group 50-60 years. The prescription pattern
of various cardiovascular drugs includes anti-platelets 16
(100%), anti-hyperlipidemic 14(87%), anti-coagulants
14(87%), nitrates, anti-hypertensives. The most commonly
prescribed class of drugs for Acute Coronary Syndrome
were Anti-Platelets (100%) followed by anti-coagulants
(87%) and antihyperlipidemic (87%). Conclusion: This
study shows an inclusive perception of the pattern of drugs
prescribed to the patients with Acute Coronary Syndrome
and here most of the prescribed drugs are antiplatelets,
statins, anticoagulants, and beta-blockers which shows the
rational prescribing behavior of the physicians.




www.ijppr.humanjournals.com

INTRODUCTION:

Coronary artery disease (CAD) remains the leading reason behind death worldwide [
Clinical manifestations embrace stable angina, acute coronary syndromes (ACS),
cardiopathy, and unexpected death. The term ACS encompasses ST-elevation infarction
(STEMI) and non-ST elevation ACS (NSTE-ACS), that includes non-ST elevation infarction
(NSTEMI) and unstable angina (UA) 2. The typical care for patients with ACS comprises
initial coronary angiography with a view to revascularization with percutaneous coronary
intervention (PCI) or coronary artery bypass surgery (CABG) 2. Patients with STEMI
typically present severely with severe unending cardiac chest pain and ST elevation on a 12-
lead electrocardiogram (ECG). The term ACS includes a clinical range of pathophysiology
and demonstrations of symptomatic coronary disease. This is generally due to atherosclerotic
plaque rupture, ulceration, or loss that results in intraluminal thrombus development and
compromises myocardial blood flow leading to myocardial necrosis and release of cardiac

enzymes [4,

The acute coronary symptom is often caused due to atherosclerotic coronary artery (plaque
formation and rupture), ischemic cascade, myocardial infarction, coronary artery embolism,
and coronary spasm [ The signs and symptoms of ACS usually begin abruptly. They
include chest pain, pain radiating from chest to shoulders, arms, back neck, upper abdomen, it
also includes nausea and vomiting, dyspnea (shortness of breath), diaphoresis (sudden/rapid
sweating), dizziness, indigestion, tiredness, pressure/tightness/burning sensation in chest and
palpitation. The risk factors for ACS are the same as those for other types of heart disease
(131 Thus, the risk factors include; aging, high blood pressure (hypertension), high blood
cholesterol(dyslipidemia), smoking, lack of physical activity, diabetes mellitus, obesity,
family history, alcoholism, h/o preeclampsia during pregnancy, chronic kidney disease,
inflammatory markers, diet and sedentary lifestyle M. ACS is a medical emergency that
requires prompt diagnosis and care. The diagnosis includes an electrocardiogram (ECG),
echocardiogram, chest x-ray, myocardial perfusion imaging, computerized tomography (CT)

angiogram, stress test, blood tests, and serum cardiac markers analyses 2,

The primary pathophysiology in ACS is reduced blood flow to a portion of heart musculature
which is generally secondary to plaque rupture and development of thrombus. Occasionally

ACS can be secondary to vasospasm with or without primary atherosclerosis. The outcome is
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reduced blood flow to a part of the heart musculature resulting primarily in ischemia and then

infarction of that part of the heart &1,

In this prospective observational study patients satisfying the inclusion and exclusion criteria
and who are willing to participate in the study are included after obtaining their informed
consent. All the relevant information regarding the study will be collected from the patient
information sheet, case management of patients with acute coronary syndrome and to identify

the rationality of prescription pattern.

METHODS AND MATERIALS

Study design:

The present study is a prospective and hospital-based observational study.
Study setting:

The present study was conducted in a tertiary care hospital in Kerala (Trivandrum) in the

Outpatient Department (OPD) of cardiology.
Study material:

The subjects for the study were collected from the inpatient (IP) and outpatient (OP)
Department of Cardiology of Cosmopolitan Hospital, Pattom, Trivandrum. Subjects are
collected based on inclusion and exclusion criteria. The study was conducted for 1 month i.e.,
March 2021. A total of 16 patients who are diagnosed with Acute Coronary Syndrome (ACS)
with comorbid conditions (DM, HTN, DLP & others) were taken up for the pilot study.

Inclusion criteria:

In this study, the patients are included based on the criteria including, the patients diagnosed
with Acute Coronary Syndrome (ACS), patients in the age group of 30-80 years, a patient
diagnosed with systemic hypertension, Dyslipidaemia, Diabetes Mellitus, and others with
ACS and Patients with a history of ACS.

Citation: Sree Lekshmi R S et al. Ijppr.Human, 2021; Vol. 22 (3): 26-41.



www.ijppr.humanjournals.com

Exclusion criteria:

Patients are excluded based on the criteria including, patients with kidney diseases, patients
less than age group 30years, pregnant women, patients with bleeding disorders,

thrombocytopenia, and psychiatric patients.
Data collection:

After providing the information about the study, the patient informed consent form was
collected from the inpatient and outpatient department of Cardiology. The data were collected
based on suitably designed proforma. All relevant information regarding the study will be

collected from case records and direct interviews with the patients.
Statistical analysis:

Statistical analysis was conducted by using SPSS software.
RESULTS AND DISCUSSION

RESULTS:

In this pilot study randomly selected 16 patients diagnosed with ACS were taken based on the
inclusion and exclusion criteria, drugs prescribed for the patients were collected based on the

specially designed proforma.

The mean age group for the study was found to be 62.37. The patients between age group 51-
60 years (31.3%) resulted with high risk followed by patients with age > 61years (25%), from
this result we can conclude that older patients with age > 50 have experienced a high risk of
ACS (table-1, figure-1).

Percentage distribution of patients based on age group is shown on the table below.

Table 1: percentage distribution of patients based on age group

Age Frequency Percent
41-50 3 18.8%
51-60 5 31.3%
61-70 4 25%

>70 4 25%
Total 16 100%
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Figure 1: Graphical representation of patients based on age group from table 1, it was
observed that out of 16 patients with ACS, 18.8% of patients in the age group 41-50, 31.3%
of patients in the age group 51-60, 25% of patients in the age group 61-70, 25% of patients in

the age group = 70.From the above table, we can conclude that the patient in the age group

51-60 had a greater chance for the occurrence of ACS when compared with other age groups.

In this study, 16 patients with ACS have randomly selected out of which the majority of them
were male (81.35%) and females (18.8%) this states that males had a higher risk compared to

females (table-2, figure-2).

51-60

Age in years

61-70

=70

Percentage distribution of patients based on gender is given in the following table.

Table 2: Percentage distribution of patients based on gender

Gender Frequency Percentage
Male 13 81.2%

Female 3 18.8%
Total 16 100%

Citation: Sree Lekshmi R S et al. Ijppr.Human, 2021; Vol. 22 (3): 26-41.




www.ijppr.humanjournals.com

GENDER

Female
18.8%

Male
81.2%

Figure 2: Graphical representation of patients based on gender

From table 2, it was observed that out of total patients with ACS, 81.3% of them were males
and 18.8% of them were females. From the above table, we can confirm that males have a

greater chance of developing ACS than females.

The risk factors that mainly alter the normal mechanisms of the body include diabetes,
hypertension, obesity, DLP and smoking may contribute to the progression of ACS. Patients
with a history of diabetes mellitus DM (93.8%) were mostly affected with ACS followed by
HTN, DLP (table 3, figure-3).

Percentage representation of patients based on past illness given on the following table.

Table 3: percentage distribution of patients based on past illness.

Past illness Frequency Percentage
HTN 13 81.2%
DLP 9 56.3%
DM 15 93.8%

Thyroid 1 6.3%
Others 3 18.8%
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Figure 3: Graphical representation of patients based on past illness.

From table 3: it was observed that out of total patients with ACS, 81.3% had Hypertension
(HTN), 56.3% had dyslipidemia (DLP), 93.8% had Diabetes mellitus (DM), 6.3% had
thyroid dysfunction, 18.8% had other diseases.

The percentage distribution of patients based on presenting symptoms is given in the

following table.

Table 4: percentage distribution of patients based on presenting symptoms

Presenting symptoms Frequency Percentage
Chest pain 15 93.8%
Pain on arms 9 56.3%
Sweating 5 31.3%
Shortness of breath 6 37.5%
Palpitation 4 25%
Dizziness 3 18.8%
Weakness 7 43.8%
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Figure 4: Graphical representation of patients with presenting symptoms.

From table 4, it was observed that out of total patients with ACS, 93.8% of them had chest
pain, 56.3% had pain on arms and shoulders, 31.3% had sweated, 37.5% had shortness of
breathing, 25% had palpitation, 18.8% had dizziness, 43.8% had a weakness. From the above
table, we concluded that patients with ACS had a greater chance of developing chest pain

than other symptoms.

In this study, out of 16 patient’s majority of the patients experienced myocardial infarction
STEMI- 2patients (12.5%) and NSTEMI- 12 patients (75%) followed my angina-2patients
(12.5%), out of which 9 patients underwent PCI, 2 patients undergoing CABG and 4 patients
with medical therapy (table-5).

The percentage distribution of patients based on diagnosis is given in the following table.

Table 5: Percentage distribution of patients based on the diagnosis.

Diagnosis Frequency Percentage
STEMI 2 12.5%
NSTEMI 12 75%
Angina 2 12.5%
Total 16 100%

From table 5, it was observed that out of total patients with ACS, 12.5% of them were

diagnosed with ST-Segment Elevated Myocardial Infarction (STEMI), 75% of patients were
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diagnosed with Non-ST Segment Elevated Myocardial Infarction (NSTEMI), 12.5% of
patients were diagnosed with Angina. From the above table, we concluded that patients with
ACS have a greater chance of developing Non-ST Segment Elevated Myocardial Infarction
(NSTEMI) than ST-Segment Elevated Myocardial Infarction (STEMI).

Percentage distribution pf patients based on personal history is given below.

Personal history

30
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15

Percentage

10

Smoking Alcoholism

Figure 5: Graphical representation of patients based on personal history. From table 6, it
was observed that out of total patients with ACS, 25% of them had smoking and 12.5% of
them had alcoholism (males). From the above table, we concluded that patients with smoking

had a greater chance of developing ACS.

Table 6: Percentage distribution of patients based on personal habits.

Personal habits Frequency Percentage
Smoking (males) 4 25%
Alcoholism(females) 2 12.5%
Nonsmoker and non-alcoholic 10 62.5%
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Table 7:
No: of patients & percentage

Slno Drugs distribution(n=16)
I Antiplatelets

Ecospirin 10 (62.5%)

Clopidogrel 4 (25%)

Aspirin+Clopidogrel 2 (12.5%)
I Anticoagulants

Ticagrelor 9 (56.3%)

Inj Heparin 1 (6.3%)

Clexane 3 (18.8%)

Inj.Fondared 1 (6.3%)
i statins

atorvastatin 14 (87.3%)
v Nitrates

Nitrolong 1 (6.3%)

Angispan-TR 7 (43.8%)

T.GTN Sorbitrate 1 (6.3%)

Nitrosamine 1 (6.3%)
\/ Antianginal drugs

Flavudon 4 (25%)

Rancad 1 (6.3%)
VI K+ channel opener

Nicorandil 8(50%)

In table 7: chi-square test result showed that a majority of the physicians prescribe Aspirin
(62.5%) followed by clopidogrel (25%) and Aspirin-clopidogrel combination (12.5%) this

Citation: Sree Lekshmi R S et al. Ijppr.Human, 2021; Vol. 22 (3): 26-41.



www.ijppr.humanjournals.com

shows that a majority of the physicians do not prescribe a combination of Aspirin and
Clopidogrel. Atorvastatin was the most commonly prescribed drug 14 patients (87%)
followed by Aspirin (10 patients, 62.5%), Ticagrelor (9 patients,56%), Nicorandil (8 patients,
50%), Angispan TR (7 patients 43.8%), clopidogrel (4 patients 25%). Anti-platelets 100%,
Statins 87%, Anticoagulants 87%, k+ channel opener (50%, 8 patients), Nitrates (62.5%, 10
patients), Anti-Anginal (31% ,5 patients).

Table 8:
1 Beta-blockers
Metolar 6 (37.5%)
Carvedilol 2 (12.5%)
Concor 2 (12.5%)
2 ACE inhibitors
Cardace 1 (6.3%)
3 ARB's
Telmisartan 3 (18.8%)
Repace 1 (6.3%)
Novotel 1 (6.3%)
4 Ca channel blockers
Cilacar 1 (6.3%)
Amlodac 2 (12.5%)
5 Diuretics
Inj.lasix 3 (18.8%)
Aldactone 1 (6.3%)
Planep 1 (6.3%)
Dytor 1 (6.3%)

Table 8: includes the most commonly prescribed drugs for hypertension includes Beta-
blockers followed by Diuretics, ARB’s and ACE inhibitors. Metolar (36% 6 patients), Inj
Lasix (19%, 3 patients), Telmisartan (19%, 3patients), Amlodac (13%, 2patients) followed by

carvedilol, Concor, Cardace, Repace, Novotel, cilacar, Aldactone, Planep.
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Table 9:
1 DPP-4 inhibitors
Torglip-M 1(6.3%)
Tenglyn 1(6.3%)
Welten 1(6.3%)
2 Insulin
Inj.HIR 8(50%)
Inj.Novomix 1 (6.3%)
3 Biguanides
Gluformin 1 (6.3%)
Glyciphage 1 (6.3%)
Glycomet 1 (6.3%)
4 Sulfonylureas
Raclide 1 (6.3%)
5 SGLT-2 inhibitors
Jardiance 1 (6.3%)
6 DPP-4+Biguanides
Janumet 2(12.5%)

In table 9 shows the most commonly prescribed drugs by the physicians for Diabetic patients
include Inj.HIR (8 patients,50%) followed by Janumet (13%). Insulin was preferred in the
majority of the patients with DM and was administered through the subcutaneous route.

The most commonly prescribed category of drugs includes Anti-Platelets, Anticoagulants,
Statins, Nitrates, Anti-anginal, K+ channel opener, Beta-blockers, diuretics, ARB’S, ACE

inhibitors, Insulin, represented in figure.
DISCUSSION:

S M Biradar et.al [ assessed the prescription pattern of ACS and found that out of 120 ACS
patients, the majority of them were males (81 patients, 68%), whereas females (39patients,
32%). In this pilot study which comprises 16 patients, most of them were males (13 patients,

81%), wherein of them were female patients (19%).

Citation: Sree Lekshmi R S et al. Ijppr.Human, 2021; Vol. 22 (3): 26-41.




www.ijppr.humanjournals.com

Tittu George et.al ¥ evaluated drug utilization in ischemic heart disease, out of 950 patients,
the majority of them belong to the age group of 51-60 years, Interesting, it’s similar to our
study i.e., out of 16 patients, majority of them were at age group 51-60years (5 patients 32%).
In this analysis, the mean age group of the patients was 62.37+ 11.3 which is close to another

study conducted by Chaudhari P et al ! having the mean age 58+11.09.

In the present study, most of the patients with ACS experienced chest pain followed by pain

on the shoulders which is similar to the other study conducted by Nadia et.al ["1.

An observational study conducted by Naveen et.al ! about drug utilization patterns in ACS
suggests that 55.8% of ACS patients have undergone Percutaneous Coronary Intervention
(PCI) which is similar to this study i.e., 56% of patients undergone PCI.

In this study, the habit of smoking in males was the most serious risk factor of ACS which is
similartothestudyconductedbySinghet.al.

Taker et.al [ analyzed the drug utilization pattern in post-Acute Coronary Syndrome. Out of
200 patients with ACS, 193 patients (97%) had antiplatelets ,187 patients (94%) received
anti-hypertensive, 184 patients (92%) prescribed to have anti-coagulants, 180 patients (90%)
with lipid lowering agents and 119 (60%) patients received nitrates. It is similar to this study
i.e., among 16 patients, anti-platelets -16(100%), anti-hyperlipidemics -14(87%), anti-
coagulants -14(87%), nitrates -10(63%), anti-hypertensives -14 (87%).

In the present study, the most commonly prescribed drugs were Aspirin and Clopidogrel as
antiplatelets, atorvastatin among lipid-lowering agents, Angispan TR and GTN among
nitrates, Metolar among beta-blockers, amlodipine among calcium channel blockers, ramipril
among ACE inhibitor, ticagrelor among the anti-coagulants which was similar to the study
conducted by Dr. S P Narwane et. all!®Metolar given as beta-blockers, Amlodac given as
calcium channel blockers, clopidogrel among antiplatelets, GTN among the anti-coagulants,
atorvastatin for lipid-lowering agents, ramipril among ACE inhibitors, so a variation of

prescribing obtained among antiplatelets and anti-coagulants.

In the present study, the most commonly prescribed drug for patients was dual antiplatelet
therapy aspirin and clopidogrel (63% & 25%) which is almost similar to the study conducted
by Kamath A et. al**l, Choudhary P et al®l, and Simeon Isezuo et. all*?l.In thisstudy,majority
of the patients received antiplatelets 100% (63% aspirin, 25% clopidogrel, 12% aspirin
clopidogrel combination).
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A study conducted by Deepika et.al 31, on the cost analysis of oral anti-platelets, showed a
huge price variation between the single and combination therapy i.e., the minimum cost for
single therapy and the maximum cost for combination therapy. The single therapy aspirin
shows minimum cost-effectiveness than aspirin clopidogrel that’s why the majority of the

physicians do not prescribe combination therapy.

Anoop et.al !4 assessed the incidence of type 2 diabetes mellitus in cardiovascular disease
and concluded that diabetes mellitus is a high-risk factor for cardiovascular disease which is
similar to this study that the majority of the patients had type 2 DM as a comorbid condition
(94%).

Shamna et.al ™ conducted a study on the prescription pattern on CAD and showed that age,
gender, smoking, and family history were the major risk factors, but in this study, the main

risk factors include diabetes mellitus, hypertension, dyslipidemia, aging, smoking.

The percentage of prescriptions with antibiotic medications was found to be 12.5%. When
compared to other studies such as ‘Drug utilization trends in acute coronary syndrome’ done
by SaranyaKalyanasundarram Lakshmi etal 16 (15.2%), the percentage of antibiotics
prescribed was less. The most common group of antibiotics prescribed include
cephalosporins (Ceftriaxone) and penicillin’s which is observed to be similar to a study done
by Nagabushan et al [*7]. Irrational use of antibiotics may lead to antibiotic resistance and

hence, antibiotics were prescribed less.
CONCLUSION:

In this study, we observed that there is more chance of Acute Coronary Syndrome (ACS) in
males than females. The most common comorbid conditions associated with Acute Coronary
Syndrome (ACS) were hypertension (HTN), diabetes mellitus (DM), dyslipidemia (DLP).
Chest pain is the most common symptom in ACS patients. Patients in the age group 50-60
years are at high risk for developing ACS. Smoking is also a triggering factor for ACS. Most
common drugs prescribed for the patients diagnosed with ACS and presenting symptoms
include anti-platelet drugs 100% (clopidogrel, ticagrelor), anti-coagulants (87%), anti-
hypertensives (), antidiabetic drugs (), antidyslipidemic agents (statins-87%). Most of the
drugs are prescribed by their generic name in the prescription. By prescribing more generic

medications, patients’ financial burden can be reduced.
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