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ABSTRACT
Aim: To study the prescribing patterns of drugs used in Ischemic Heart Disease (IHD) patients and to identify Drug Related Problems (DRPs)
associated with treatment. Methodology: 120 patients from the cardiology inpatient department who were suffering from IHD were included in
this prospective, observational and analytical study conducted in Sagar hospitals, Kumaraswamy layout, Bengaluru, India. Results: Out of a total
of 120 patients, 76 (61.67%) were males and 46 (38.33%) were females. Subjects of age group 61-70 (25.0%) were found to be more susceptible
to IHD. Most of the prescriptions were prescribed with Lipid lowering agents (12.16%), followed by β-blockers (11.10%), Anti-Platelets (8.72%).
A total of 221 DRPs were identified. Drug interactions (41.63%) were the most common drug related problems observed, followed by Untreated
indications (25.79%), Medication use without indication (9.05%), Adverse Drug Reactions (ADRs) (9.05%), Overdose (6.79%), Sub-therapeutic
dose (3.17%). The most common drug-drug interaction was Clopidogrel+Aspirin (6.52%), followed by Furosemide+Aspirin (6.52%) and
Atorvastatin+Clopidogrel (5.43%). The most offending drug involved in the drug-drug interactions was observed to be Aspirin. Conclusion: Our
study suggests that Statins, Anti-Platelet and Anti-Anginal/Ischemic drugs are major cardiovascular drugs used in the treatment of IHD. The various
DRPs were observed to be due to polypharmacy practiced in the treatment of IHD which emphasizes the importance of early detection, evaluation
and documentation of DRPs for better patient care and quality of life of patients with IHD.
Keywords: Ischemic Heart Disease (IHD), Drug Related Problems (DRPs), Adverse Drug Reactions (ADRs), Drug Interactions

INTRODUCTION
Cardiovascular diseases (CVDs) are a group of disorders of the
heart and blood vessels and they include: coronary heart disease,
cerebrovascular disease, peripheral arterial disease, congenital
heart disease, deep vein thrombosis and pulmonary embolism.1
Coronary heart disease (CHD), sometimes described as coronary
artery disease (CAD) or ischemic heart disease (IHD), is a
condition in which the vascular supply to the heart is impeded by
atheroma, thrombosis or spasm of coronary arteries.2 In 2015,
there were an estimated 8.92 million deaths due to IHD making it
the leading cause of death in the world.3 But an estimated 17.92
million CVD deaths occurred registering a declining feature.4
Cardiovascular diseases have now become the leading cause of
mortality in India. A quarter of all mortality is attributable to
CVD. Ischemic heart disease and stroke are the predominant
causes and are responsible for >80% of CVD deaths. The global
burden of disease study estimate of age-standardized CVD death
rate of 272 per 100,000 population in India is higher than the
global average of 235 per 100,000 population.5 Autopsy data
from Delhi suggest infrequent occurrence at all ages of severe
grades of sclerosis and of thrombotic lesions.6
Study on pharmaco-therapeutic pattern on cardiovascular patients
is rarely done. Irrational use of medicines is widespread

throughout the world. The main problems include the
unnecessary prescription of drugs which cause DRPs. Rational
use of medicines requires that patients receive medications
appropriate to their clinical needs, in doses that meet their own
requirements, for an adequate period of time and at the lowest cost
to them and their community. The irrational use of drugs is a
major problem of present day medical practice.7 In spite of
extensive programs on rational use of drugs and the Emergency
Medicine List (EML) of World Health Organization (WHO),
which are being promoted by various national and international
agencies working on health sector, irrational prescription is still a
common practice.8
Cardiovascular diseases (CVD) account for high morbidity and
mortality all over the world.9 A study of prescription pattern
ensures rational pharmacotherapy and assures quality medical
care to the patients. The primary aim is observation of the
prescribing pattern of cardiovascular drugs among the patients
admitted to intensive cardiac care unit (ICCU).
A drug-related problem is any event or circumstance involving
drug treatment that interferes with the patient achieving an
optimum outcome of medical care. In hospitalized patients where
multiple changes are being made in patient’s medication
regimens, drug-related problems take place more commonly and
may be accompanied by lack of continuity of care. Drug related
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problems causes marked morbidity, mortality as well as surge in
health care expenditure which again affects the patient’s quality
of life.10 Often cardiovascular patients have multiple comorbid
conditions, thus they are prescribed with multiple drugs. So the
chances of occurring drug related problems are elevated in such
category of patients. Thus the secondary objective of our study is
to identify the various types of DRPs and assess methods to avoid
them.
MATERIALS AND METHODS
Study design, settings and criteria
A prospective, observational and analytical study was carried out
in IHD patients in in-patient department of cardiology department
at Sagar hospitals, Kumaraswamy layout, Bengaluru, India.
This study was approved by institutional ethics committee of
Dayananda Sagar College of Pharmacy and issued ethical
clearance certificate for the same (DSCP/ETH.COM/780/2018).
The study was conducted for a period of 6 months (September
2017 - February 2018). The patients were enrolled in the study as
per inclusion criteria: all the patients of either sex who were
diagnosed with IHD and were above 18 years of age. Exclusion
criteria stated that, those who are non-cooperative and not willing
to participate in the study, including pregnant women and cancer
patients, were excluded from the study.
Sources of data and study procedure
The study materials included the patient information sheet,
informed consent form, predesigned patient profile form, Naranjo
ADR probability scale, Hartwig severity assessment scale and
Schumock and Thornton preventability scale.
An informed consent form was designed for the patient in
consultation with the guide and the doctor. Patients who gave
consent were enrolled in the study. The study followed
AHA/ASA guidelines to check treatment options for IHD
patients. Micromedex, Medscape and CIMS were used to identify
the DRPs. Helper and Strand introduced several categories of
DRPs. In this approach, problems and causes were not separated.
Following is the Helper and Strand DRPs classification:- 1)
Untreated indications, 2) Improper drug selection, 3) Sub
therapeutic dosage, 4) Failure to receive medication, 5) Over
dosage, 6) Adverse drug reactions, 7) Drug interactions, 8)
Medication use without indication 11
Drug interactions were also found and analyzed by their type and
severity using www.drugs.com, www.medscape.com, Clinirex
and Micromedex 2.0. ADRs were found by patient interview and
spontaneous reporting system by health care professionals. The
degree of association of an adverse effect with a drug was done
with the help of Naranjo’s scale where it involves certain;
probable; possible; unlikely 12. The severity of the ADR is
analyzed using adapted Hart-wig severity scale. The scale was
classified as mild; moderate; severe.13 Preventable adverse drug
reaction was defined according to Schumock and Thornton.14
Statistical analysis
Data was recorded on a pre-designed proforma and managed on
an MS Office Excel spread sheet. The descriptive statistics was
represented by mean ± standard deviation and percentages. Graph
Pad prism version 5.0 statistical software was used for the data
analysis.
For all analyses, p<0.05 was regarded as statistically significant.

RESULTS
Socio-demographic data
Out of 120 patients, 61.67% were males and 38.33% were
females. We found that highest percentage (25%) of patients
suffered from ischemic heart disease was observed in the age
group of 61-70 years. The majority of patients stayed in the
hospital for 1-5 and the average (±SD) was 2.8 ± 1.3 days. Among
the study population, 25% of patients were diagnosed to have one
co-morbidity, 37.5% were having two co-morbidities. A various
number of co-morbidities have been encountered with IHD, out
of which HTN with DM was found to be 27.5%, and only IHD
was found to be 25.83%. Most of the patients (70.83%) received
5-10 drugs, whereas least number of patients received <5 drugs.
We assessed smoking status in patients where 69.17% did not
indulge in smoking. 12.50% were non-smokers. It was found that
65.83% were of non-alcoholics whereas 34.17% consumed
alcohol. (Table 1).
Prescribing pattern
In our study, we found that the most of the prescriptions were
prescribed with lipid lowering agents (12.16%), followed by βblockers (11.10%), anti-platelets (8.72%), diuretics (8.35%), GI
drugs (7.49%), anti-anginals (6.75%), anti-coagulants (5.65%),
antibiotics (4.29%), vitamins (3.95%), CCBs (3.68%), ACE
inhibitors (3.43%), ARBs (3.43%) and other drugs as mentioned
below in the Table 2. Maximum number of drugs given in one
patient was 17, whereas 4 patients received least number of drugs.
Among diuretics, Furosemide was prescribed more common
(75%), whereas Spironolactone was prescribed with 8.82%.
Among ACE inhibitors, major number of prescriptions were
prescribed with Ramipril (75%) and 7 prescriptions were
prescribed with Enalapril. Among ARBs, 57.14% prescriptions
were prescribed with Telmisartan whereas 21.42% were
prescribed with Olmesartan and Losartan. Among β-blockers,
Metoprolol was preferred (71.11%). Major number of
prescriptions were with Prazosin (44.44%), Clonidine with
33.33% and Moxonidine with 22.22%. Out of 30 CCBs, major
number of prescriptions were prescribed with amlodipine (50%),
whereas other CCBs like clinidipine is prescribed with 26.66%,
Nifedipine with 13.33% and Diltiazem with 10%. Out of all Lipid
lowering agents, major number of prescriptions were prescribed
with Atorvastatin (68.68%) and Rosuvastatin is prescribed with
31.31%. Among anti-anginals, major number of prescriptions
were prescribed with Isosorbide Mononitrate (54.54%), whereas
NTG is prescribed with 16.36%, Isosorbide Dinitrate with 9.09%,
Trimetazidine with 5.45%, Ranolazine with 5.45%, Nicorandil
with 5.45%, Tirofiban with 1.81%, and Ivabradine with 1.81%.
There is only one agent prescribed under positive inotropic agentDigoxin. Anti-platelets like Clopidogrel, Aspirin, and Ticagrelor
were prescribed with 47.88%, 43.66% and 8.45% respectively. In
our study, anti-coagulants like heparin, enoxaparin sodium,
nicoumalone and Fondaparinux were prescribed with 71.73%,
19.56%, 6.52%, and 2.17% respectively.
Type of Intervention
Out of 120 patients, most of the patients (57%) received
Pharmacotherapy, followed by Coronary artery bypass graft
surgery-CABG (28 %) and Percutaneous Coronary InterventionPCI (15%) (Figure 1).
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Drug Related Problems

Most of the drug interactions (70.65%) were moderate in nature
followed by minor (23.91%) and major (5.43%).

Among 120 prescriptions followed during the study period, a total
of 221 DRPs were identified. The average number of DRPs was
1.84 for each patient. Drug interactions (41.63%) were the most
common drug related problems observed in our study followed
by Untreated indications (25.79%), Medication use without
indication (9.05%), Adverse Drug Reactions (ADRs) (9.05%),
Overdose (6.79%), Sub-therapeutic dose (3.17%), which were
represented in Figure 2.
The most common Untreated indication was found to be
Breathlessness (24.60%). The most common drug used without
indication was identified as Albendazole (45%). The most
common drug which is given in overdose is Aspirin (26.67%),
followed by Multivitamin (26.67%) and Heparin (20%).
The
most
common
drug-drug
interaction
was
Clopidogrel+Aspirin (6.52%), followed by Furosemide+Aspirin
(6.52%) and Atorvastatin+Clopidogrel (5.43%). The drug
involved in the most interactions was observed to be Aspirin.

A total of 20 adverse drug reactions were identified among 120
patients. The most common ADR found was GI bleeding (20%)
and reduced hemoglobin level (20%) followed by acute renal
failure (15%). The list of ADRs are mentioned in the Table 3.
Gastrointestinal ADRs were the most common (35%) followed
by hematological (20%) and cardiovascular (15%). The
gastrointestinal ADR includes GI bleeding and ulcer,
hematological includes low Hb level and cardiovascular includes
low blood pressure. The types of ADRs by system are mentioned
in the Figure 3.
Most ADRs were classified as “possible” (50%) followed by
“probable” (35%). Most of the patients had moderate ADRs
(60%) and mild (40%). Most of the ADRs were not preventable
(60%) followed by preventable (40%). A total of 14 drugs were
found to be causing ADRs. The common drugs causing ADR
were Heparin (20%) and Aspirin (10%).

Table 1: Socio-demographic data of IHD patients
Variable

Number of patients (n)
(120)
Gender
Male
74
Female
46
Age
≤ 50
23
51-60
27
61-70
30
71-80
25
≥81
15
Hospital stay
1-5
102
6-10
13
11-15
5
Number of co- morbidities
0
19
1
30
2
45
3
17
4
6
5
2
6
1
Smoking status
Never Smokers
83
Non-Smokers
15
Occasional Smokers
12
Recurrent Smokers
8
Chain Smokers
2
Alcohol status
Alcoholics
41
Non-Alcoholics
79
Non-Alcoholics
79
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Percentage (%)
61.67
38.33
19.17
22.5
25.00
20.83
12.50
85.00
10.83
04.16
15.83
25.00
37.5
14.17
05.00
01.67
0.83
69.17
12.50
01.66
10
6.66
34.17
65.83
65.83
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Table 2: Prescription pattern of different therapeutic class
Therapeutic Class
Diuretics
ACE Inhibitors
ARBs
B-blockers
Alpha blockers
CCBs
Lipid lowering agents
Anti anginals
Anti-Platelets
Anti-Coagulants
Positive inotropic agent
Anti-diabetics
Anthelmintics

Number of
Prescriptions (n)
68
28
28
90
90
30
99
55
71
46
18
17
21

Percentage (%)
8.35
3.43
3.43
11.10
1.10
3.68
12.16
6.75
8.72
5.65
2.20
2.08
2.57

Table 3: List of drug interactions
Drugs
Clopidogrel+Aspirin
Furosemide+Aspirin
Atorvastatin+Clopidogrel
Aspirin+Pantoprazole
Atorvastatin+Pantoprazole
Metoprolol+Aspirin
Furosemide+Pantoprazole
Clopidogrel+Pantoprazole
Aspirin+Ramipril
Digoxin+Atorvastatin
Heparin+Clopidogrel
Aspirin+Heparin
Aspirin+Telmisartan
Digoxin+Furosemide
Metoprolol+Digoxin
Digoxin+Metformin
Digoxin+Heparin
Furosemide+Metoprolol
Others
TOTAL

Number (n)
6
6
5
5
5
5
4
4
4
4
4
4
3
3
3
3
3
3
18
92

Figure 1: Type of Intervention

Figure 2: Types of DRPs
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Percentage (%)
6.52
6.52
5.43
5.43
5.43
5.43
4.35
4.35
4.35
4.35
4.35
4.35
3.26
3.26
3.26
3.26
3.26
3.26
19.57
100
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Figure 3: List of ADRs

DISCUSSION
According to our study, 76 (61.67%) patients with IHD were
males and 46 (38.33%) patients were females. The main reason
for this high incidence in male population is due to male gender
predominance due to various risk factors and co morbidities
compared to the female population. This observation is supported
with the demographic reports of the study conducted by
Ganachari M S et al., cited a predominance in male gender over
female gender.15 The studies conducted by Alagiriswami et al.,
and Sathish Kumar et al., also shows an increase in number of
male population than females.
Among 120 patients, the distribution of IHD based on the age
group of patients showed that majority (25.0%) of the patients
who suffered from ischemic heart disease were present in the age
group of 61-70 years. In a similar study conducted by Ramanath
et al., majority of patients (77.9%) were in the age group of 60 70 years.18
Among the study population, 25% of patients were diagnosed to
have one co-morbidity, 37.5% of the patients were with two co
morbidities, 14.17% were having three co morbidities, 5% were
having four co-morbidities, two patients (1.67%) were having
five co-morbidities, one patient (0.83%) was having six comorbidities and 15.83% of the patients were not having any co
morbidity. This observation is supported with the study
conducted by Celin et al., where among the study population,
39.8% of patients were diagnosed to have one co-morbidity and
17.6% of the patients were with two co-morbidities and two
patients (1.8%) were having three co-morbidities and 40% of the
patients were not having any co morbidity.19
Patients with hypertension and diabetes are at increased risk of a
wide range of complications and co-morbidities, which adversely
affect quality of life and mortality. Cardiovascular diseases, most
commonly ischemic heart disease is the primary causes of
morbidity and mortality among patients with hypertension and
diabetes. Uncontrolled high blood pressure can cause ischemic
heart disease. This means the heart muscle isn’t getting enough
blood and uncontrolled glucose level leads micro and macro
vascular complications which strongly related to development of
ischemic heart disease and in long run affects major physiological
system significantly increase the rate of suffering from,
hyperlipidemia, stroke, retinopathy, nephropathy which will
ultimately leads to multiple organ failure if there is no proper
control over blood glucose level. In this study, majority of our
patients were suffering from ischemic heart disease only
(25.83%), but in terms of co-morbidity, patients of suffering from
hypertension and ischemic heart disease was highest, i.e., 27.5%

of total patients. In a similar study conducted by Khan M.A et al.,
it was found that patients had higher rate of hypertension
(29.33%), Diabetes mellitus (5.33%) and IHD followed by HTN
and DM was found to be (32%). 20 In another study conducted by
Dawalji S et al., it was found that patients had higher rate of
hypertension (25.88%), Diabetes mellitus (5.88%) and other
condition like COPD & Asthma (2.94%). 21
During the hospital stay, majority of patients (70.83%) received
five to ten drugs. The polypharmacy (≥5 drugs) was observed in
106 patients. This was because most of the patients had more than
two co-morbidities, symptomatic treatment, or for preventing
complication, etc. This might be the reason for prescribing
polypharmacy or more drugs. The studies of Hajjar et al.,
Rahmawati et al., and Cunningham et al. showed the similar
results.22, 23, 24
An independent risk factor for ischemic stroke is cigarette
smoking. In ischemic stroke, evidence suggests that exposure to
environmental smoke increases the risk of cardiovascular disease.
Smoking cessation is recommended in persons who have
experienced a stroke or TIA.25 The risk of ischemic heart disease
is raised by cigarette smoking. When all the factors are combined,
the risk is augmented. Smoking increases blood pressure,
decreases exercise tolerance and increases the tendency for blood
to clot.26 In our study, we assessed that 69.17% did not indulge in
smoking whereas 12.50% were non-smokers, 10% were
occasional smokers, 6.66% were recurrent smokers and 1.66%
were chain smokers.
Patients with ischemic stroke, TIA, or hemorrhagic stroke who
are heavy drinkers should terminate or decrease alcohol intake
(Class I; Level of Evidence C). Light to moderate quantities of
alcohol intake (up to 2 drinks a day for men and up to 1 drink a
day for non-pregnant women) may be reasonable, although
nondrinkers should not be provoked to begin drinking (Class IIb;
Level of Evidence B). There is some evidence that a regular
pattern of drinking relatively small amounts of alcohol (as low as
one standard drink every second day) reduces the risk of ischemic
heart disease in people from middle age onwards. 27 In our study
population, it was found that 65.83% were of non-alcoholics
whereas 34.17% consume alcohol. In 1987, a study by Shaper et
al. in 24 British towns showed that the presence of ischemic heart
disease was higher among nondrinkers even when compared with
light drinkers.28
In this study, we found that, 69 (57.5%) patients, received only
Pharmacotherapy, 33 (27.5%) patients have undergone coronary
artery bypass grafting (CABG) and 18 (15%) patients undergone
for percutaneous coronary intervention (PCI). Pharmacotherapy
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was given to patients according to severity of disease and
associated complications. Aim of this study was to investigate the
pattern of pharmacotherapy and find the frequency of specific
class of drug prescribed in the treatment of ischemic heart disease.
During this study, we found that, all the prescriptions contained
multiple medications.
Among many lipid lowering agents, statins are commonly used to
reduce of cardiovascular events and also in the treatment of
dyslipidemia. Many reports have demonstrated the efficacy of
statins in patients with ischemic heart disease. The West of
Scotland Coronary Prevention Study (WOSCOPS) demonstrated
statin induced reduction of cardiovascular events and
cardiovascular mortality in patients with high cholesterol level
but without ischemic heart disease. As per Lim S Y et al., in the
Cholesterol and Recurrent Events (CARE) trial, the cardio
protective effects of statins were also demonstrated in patients
with myocardial infarction and average cholesterol levels.29
In this study, we found that, the use of lipid lowering agent was
highest in the treatment (Number of prescriptions: 99,
Prescription rate:12.16%) followed by β-blockers (No of
prescription: 90, Prescription rate: 11.10%), Anti-Platelets (No of
prescription: 71 , Prescription rate: 8.72%), Diuretics (No of
prescription: 68, Prescription rate: 8.35%), anti ischemic/anti
anginal drug (No of prescription: 55, prescription frequency:
6.75%) followed by Anti-Coagulants, CCBs, ACE Inhibitors and
ARBs and positive inotropic agents which is similar to the
findings in the study by A. H. M. Nazmul Hasan et al., with
88.98% of lipid lowering agents.30
According to Andersson C et al., β- blockers, ACE inhibitors,
Angiotensin receptor blockers (ARBs), CCBs are commonly
employed as an antihypertensive agent, but in current practice
they have multiple functions in the management of cardiovascular
patients. Depending on intensity of ischemic heart disease,
combination these drugs are used for proper management except
there is any contraindication for patients.31
Most of the prescriptions contained combination drug products of
a single therapeutic category and was observed in case of anti
platelet, anti ischemic/anti anginal and anti hypertensive agents.
In our study we found the combination use of furosemide and
spironolactone compared to single use of either agent or any other
single diuretic. As such combination of diuretics do not cause
electrolyte imbalance compared to single use of diuretic,
preferred by most physicians. According to Giles TD, diuretic
treatment in combination with standard therapy of ischemic heart
disease might bring positive outcome as diuretics reduce
peripheral resistance ultimately reduce cardiac work load and
prescribed to patients upon consideration of overall pathological
condition.32
Platelet plays an essential role in the pathogenesis of ischemia in
coronary circulation, platelet aggregates together to form
thrombus leads blockage in coronary circulation. In a study
setting conducted by Clappers N et al., Anti-Platelet drug therapy
is obvious in the management of ischemic heart disease as a
primary and secondary preventive measure to reduce mortality.33
In terms of use of Anti-Platelet agents, frequency and prescription
rate of combination of clopidogrel and aspirin was highest. In
terms of use of single lipid lowering agent in a prescription,
frequency of use of Atorvastatin was most compared to
Rosuvastatin. Patients suffering from ischemic heart disease
required anti ischemic/anti anginal drug therapy. In 2008, Karalis
DG and in 1998, Ebrahim et al., found that high blood cholesterol

level is also associated with the patients of diabetes and is one of
the vital reasons that of high risk factor for the diabetes patients
to develop ischemic heart disease. Other risk factor for high blood
cholesterol includes life style and food habit.34, 35
DRPs can affect the goals of the treatment and may even have a
negative outcome on the patient’s health and wellness.36 Among
120 prescriptions followed during the study period, a total of 221
DRPs were identified. The frequency of DRP was 1.84 per
patient. This observation was similar to the study conducted by
Urbina O et al., where the frequency of DRP was high.37
Drug interactions were the most common drug related problems
observed in our study with 41.63% which agrees with the study
conducted by Shareef J et al., which reported that drug
interaction with 49.05% of the total DRPs, followed by Untreated
indications (25.79%) and Medication use without indication
(9.05%).38
A total of 57 (25.79%) untreated indications were identified. This
was found to be more when compared to the studies carried out
by Shareef J et al., with 3.77%. The most common indication was
found to be Breathlessness (24.60%), followed by Diabetes
mellitus (12.28%) and others.38
This study reported that 10 (4.52%) improper drug selections
were identified. A total of 20 (9.05%) medication use without
indication were identified which is similar to the findings in the
study by Shareef J et al., with 5.66% and the drugs often used
without indication in their study were Ranitidine, Pantoprazole.38
The most common medication use without indication in this study
was identified as Albendazole (45%), followed by Pheniramine
(15%). In many cases there were no indication to start a drug
treatment or most of the reasons were found to be due to
prophylactic reasons. 9 (3.17%) drugs were found to have subtherapeutic dose among 120 patients. A total of 15 (6.79%) drugs
were identified to have overdose.
In our study a total of 92 drug interactions were found. Among
these, major was 5.43%, moderate was the most common drug
interaction 70.65% and minor was 23.91%. This was in contrast
with the study conducted by Jimmy O.D et al., where 24.85%
were major, 53.33% were moderate and 21.82% were minor
interactions.39 Among 120 patients involved in drug interactions
the male patients had 55 (59.78%) drug interactions and the
female patients had 37 (40.22%) drug interactions. The most
common drug-drug interaction was Clopidogrel+Aspirin
(6.52%). This is comparable to the study done by Ghulam
Murtaza et al., were the common drug-drug interaction was
Clopidogrel + Aspirin (22.79%).40
In this study, 20 (9.05%) adverse drug reactions were identified.
Other than the unwanted effect of ADR for the patient, it can
cause a significant financial burden to both patient and the health
care system. The common ADR found was GI bleeding (20%)
followed by reduced Hb level (20%) and acute renal failure
(15%).Gastrointestinal ADRs were the most common (35%)
followed by hematological (20%) and cardiovascular (15%). A
study conducted by Muthiah P et al., also showed that
Gastrointestinal ADRs (20.7%) was the most common system to
be affected.41
Most ADRs were assessed as “possible” (50%) according to the
causality assessment scale.
This finding is similar to the study done by Wankhede et al.,
where they report the most
ADRs were scored as possible (96%).42
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Most of the patients had moderate ADRs (60%) and mild (40%)
according to severity scale which is comparable to the study
conducted by Sriram S et al., where they observed the severity of
49% of reactions (using Hartwig scale) was reported as
moderate.43
Most of the ADRs were not preventable (60%) followed by
preventable (40%) according to the Schumock and Thornton.
This finding agrees with the study conducted by Celin et al.,
where most of ADRs were not preventable.19
The common drugs causing ADR were Heparin (20%) and
Aspirin (10%). The findings in this study differs from the study
conducted by S Kaur et al., where they found the most common
drug causing ADRs were nitrates (37%) followed by Diuretics
(24%).44

2.
3.
4.

5.
6.

CONCLUSION
Our study suggests that statins, anti-platelet and antianginal/ischemic drugs are major cardiovascular drugs used in the
treatment of ischemic heart disease. Addition of β blockers, ACE
inhibitors, ARBs, diuretics to standard therapy bring better
therapeutic outcome and reduce ischemic mortality rate.
Depending on the intensity of pathology, revascularization and
PCI is done to the patients.

7.
8.

As the goal of ischemic therapy is to lower the blood cholesterol
level, prevention of further platelet aggregation, control of
hypertension in hypertensive ischemic patients, a combination of
drugs from different pharmacological category is required. Along
with pharmacotherapy and surgical intervention, cardiac
rehabilitation and change in life style are also essential for better
therapeutic outcome. High blood cholesterol, diabetes,
hypertension associated with life style is major risk factors for the
development of ischemic heart disease. The various DRPs were
observed to be due to polypharmacy practiced in the treatment of
IHD. It was observed that most prevalent DRP was drug
interactions and it was mostly seen in male patients.

9.

The therapeutic outcome of the patient can be improved by early
detection and documentation of DRPs. Following the guidelines
for the prescription and treatment would help in minimizing the
DRPs. Our study emphasizes on the importance of evaluation of
DRPs for better patient care and overall quality of life.
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