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Aim. To identify and evaluate the nature and incidence of drug-related problems (DRPs) and to manifest the role of a pharmacist in
ensuring safe and efficient use of medications with cardiovascular disease patients by using PCNE Classification to assess and report
drug-related problems.

Material and Methods. An Observational and Prospective study was conducted in a tertiary care hospital of medicine department of
general and intensive/critical care units for a period of 6 months to identify and evaluate the nature and incidence of DRP’s and to
manifest the role of a pharmacist in ensuring safe and efficient use of medications with cardiovascular disease patients by using PCNE
Classification to assess and report drug-related problems.

Results. Of 94 Patient profiles were evaluated out of which 78 (82.9%) patient profiles were identified with 208 DRPs. Among 208,
140 (67.3%) drug interactions, 15 (7.2%) untreated indication, 12 (5.8%) adverse drug reactions, 10 (4.8%) drug use without in-
dication, 8 (3.8%) drug underused, 8 (3.8%) duration of treatment too short, 5 (2.4%) dose unclear, 4 (1.9%) inappropriate drug
form, 3 (1.4%) duration of treatment too long, 2 (1.0%) too many drugs prescribed for an indication, 1 (0.5%) drug overused. For
208 DRPs identified and provided with 74 interventions which includes 30 (41.6%) drug discontinuation, 24 (33.3%) addition of a
new drug, 4 (5.55%) change of dosage form, and 14 (19.4%) decrease the dose.

Conclusion. The present study revealed that patients with cardiovascular diseases suffer from numerous DRPs that can be identified,
resolved, or prevented to some extent by pharmacist intervention. Hence the study addresses the importance of clinical pharmacist in
the management of DRPs among cardiovascular patients.
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Introduction

Drug-Related Problems (DRPs) are becoming predom-
inant in cardiovascular disease patients with multiple med-
ications in the current scenario. DRPs can be expressed as
an event (or) circumstance involving the drug treatment,
which interferes or potentially interferes with the patient
in achieving an optimum outcome of medical care [1].
DRPs were categorized using PCNE classification (Phar-
maceutical Care Network Europe Version 8.01) which is
used globally to analyze the DRP’s and classify them under
major categories as Adverse Reactions, Drug Choice Prob-
lem, Dosing Problem, Drug Use /Administration Problem,
Drug Duration Problem, Inappropriate Drug Form, Inter-
actions and Others [2]. DRPs may transpire at any stage
of the medication process from prescription to follow-up
of treatment. Most of the problems generally occur on
administration, dispensing, and during the use of med-
ication, but lack of proper follow-up and reassessment of
medical treatment by a physician is also a major problem
[1,3,4]. Drug-related problems are of major concern in
health care because of increased cost, morbidity and mor-
tality. DRPs is associated with prolonged length of hospi-
talization, increased economic burden, and an almost 2-
fold increased risk of death [5,6]. An epidemiologic
transition which is occurring in every part of the world,
among all races, ethnic groups, and cultures has resulted
in the global rise in cardiovascular disorders (CVD). Car-
diovascular diseases are a group of disorders of the heart
and blood vessels [7,8]. Cardiovascular disease is usually
seen in middle-aged or elderly men and women. With
the turn of the century, cardiovascular diseases (CVDs)
have become the leading cause of mortality in India [9].
In comparison with the people of European ancestry, CVD
affects Indians at least a decade earlier and in their most
productive midlife years. For example, in Western popula-
tions only 23% of CVD deaths occur before the age of 70
years in India; this number is 52% [10]. According to the
Global Burden of Disease study age-standardized estimates
(2010), nearly quarters (24.8%) of all deaths in India
are attributable to CVD. The most common incidence of
cardiovascular diseases is Ischemic Heart Disease (IHD),
Stroke, and Hypertensive Heart Disease whereas; atrial
fibrillation incidence was less common in India when com-
pared to western countries [11]. Even though pharma-
cotherapy in cardiovascular diseases can enhance well-
being, its benefit can be compromised by drug-related
problems (DRPs) [12,13]. The pharmacist is a substantial
health care professional in the identification of a DRP, in
the correct implementation of rational drug use principles
by giving drug-related deliberate services and in the de-
velopment and improvement of pharmaceutical care
services by observing the patient during the treatment
process [14]. Since early identification of the types and
patterns of DRPs and the factors associated with them

may enhance the prevention and management of DRPs.
Categorizing and identifying drug-related problems will
also enable the practitioner in collaboration with patient
to construct a better care plan [7,9,15]. The goal of phar-
maceutical care is to optimize drug therapy, achieve positive
clinical outcomes within realistic economic expenditures,
and improve patient’s health-related quality of life [4,16].
The role of a pharmacist in Drug therapy Management
(DTM) can prove to be the best to achieve therapeutic
goals in patients and improves treatment outcomes by
effective drug use and patient safety [17].

Material and Methods

An observational and Prospective study was conducted
for six months in a tertiary care teaching hospital (1000
bed capacity), Vijayapura, on inpatients diagnosed with
cardiovascular diseases who were admitted to the medicine
department of general and intensive/critical care units
(ICU/CCU). Being an observational study, the researchers
individually and personally collected the data and studied
in by the protocol, and made clinical pharmacist interven-
tions wherever /whenever it was necessary. Study duration
was divided into 3 stages as follows.

Stage 1: Review of literature and setting up of Protocol
(Two months).

Stage 2: Data collection (Three months).

Stage 3: Result analysis and write-up (One Month).

Inclusion Criteria: Patients of both the gender above
18 years of age admitted to the hospital with cardiovascular
diseases along with co-morbidities or without co-mor-
bidities.

Exclusion Criteria: Discharges against medical advice,
medico-legal cases, and patients who were not willing to
participate in the study were excluded.

Source of data: Patient case files consist of demographic
details, clinical characteristics, social history, Diagnosis,
Drug dosages, duration of patient’s treatment, and Dis-
charged drugs. Truven Micromedex online drug databases,
PCNE classification, Standard Textbooks, Journals, Research
articles and Newsletters.

Data collection and assessment: The data collected
from case sheets were analyzed based on the process of
classification, identification, and evaluation of DRP. We
first categorized DRPs by using an established system de-
veloped by the Pharmaceutical Care Network Europe
(PCNE) and possible interventions were done.

Statistical analysis: All the data were analyzed & pre-
sented by Percentages & Diagrams. Statistical analysis
was done using Microsoft Excel and statistical software
SPSS version 17 and P-value <0.05 was considered as
statistically significant. Chi-square test was used to test
for significant differences within the groups, which were
categorized in the PCNE form such as the type, causes of
the problem, intervention and outcome. Association be-
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tween the number of drug prescribed, clinical/pharma-
cological risk factors and DRPs was found out by Pearson’s
correlation coefficient.

Results

A total of 94 patients were followed out of which, 78
patients were intervened for having one or more drug
related problems. Among 94 patients, the males were 54
(57.4%) predominance over females 40 (42.6%). Analysis
of age-wise distribution showed that a maximum number
of patients with DRP's were among the age group between
51-65 years (40.4%) & minimum was >81years (6.3%)
(Fig. 1). Risks factors influenced with DRPs like number
of drugs, co-morbidities where as social history was not
associated with the DRPs (Table 1, Fig. 2). Social history is
a part of medical history addressing familial, occupational
and recreational aspects; in this we included tobacco
(gutka, chewable one), smoking (cigarettes) and alcohol.

Distribution of subjects according
to cardiovascular diseases

Out of 94 patients, frequently diagnosed diseases
were Ischemic Heart Disease 48 (51.1%), followed by
Hypertension 37 (39.4%), Myocardial Infraction 18
(19.1%), Ventricular Tachycardia/Failure 13(13.8%),
Valvular Diseases 10 (10.6%), Acute Coronary Syndrome
8 (8.5%), Angina 7 (7.4%), Heart Failure 4 (4.3%),
Atrial Fibrillation 3 (3.2%), and Dilated Cardiomyopathy
3(3.2%) (Fig. 3).

Drug related problems evaluation
Evaluation of cases for DRPs

The results obtained at the end of the study were
among 94 patients 78 (82.9%) patient profiles were
identified with 208 DRPs. out of 208 DRPs, the most
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Figure 1. Distribution of patients according
to age groups

common were 140 (67.3%) Drug interactions, 15
(7.2%) Untreated indication, 12 (5.8%) Adverse drug
reactions, 10 (4.8%) Drug use without indication, 8
(3.8%) Drug underused, 8 (3.8%) Duration of treatment
too short, 5 (2.4%) Dose unclear, 4 (1.9%) Inappropriate
drug form, 3 (1.4%) Duration of treatment too long, 2
(1.0%) Too many drugs prescribed for an indication, 1
(0.5%) Drug overused (Table 2).

Drug Interactions

It was observed that 140 (67.3%) Drug interactions
were more common among DRPs which accounts for 70
(50%) major drug interactions, 54 (38.5%) moderate
druginteractionsand 16 (11.4%) minor drug interactions
(Table 3).

Table 1. Risk factors significantly associated with drug-related problems

Factors No. of patients With DRPs Without DRPs 2 Value p value
(n=94)

Social History, n (%)

Yes 20(21.3) 15 5 551 0213

No 74(78.7) 61 13

No. of medications, n (%)

<5 2(2.1) 1 1

5-10 31(33.0) 18 13 15,690 0.001

11-20 48(51.1) 42 6

>20 13(13.8) 13 0

Comorbidities, n (%)

No comorbidities 40 (42.6) 32 8

1 39(41.5) 29 10 7430 0,049

2 13(13.8) 13 0

3 2(2.1) 1 1

DRP - drug-related problems
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Figure 3. Distribution of cases according to cardiovascular diseases

Drug Selection

The most common untreated indications were cough,
fever & chills (20%), breathlessness, anemia, abdominal
pain (13.3%) and diarrhea, vomiting/nausea (6.6%).
Drug use without indication appeared to be 4.8% which
adds chances of drug safety issues (Table 4).

Adverse Drug Reactions

ADRs accounts for 5.8% of the total DRPs were ob-
served. A combination of Digoxin & Spironolactone induces
a ADR type of gynaecomasti (n=4), followed by Am-
lodepine induced Bilateral pitting edema (n=2), Clopidogrel
induced Hematuria (n=5) and Alprazolam induced ADR
of Slurred speech (n=1) (Table 5).

Dose selection

Drug underused accounts for 3.8% where the most
common drug underused was Ramipril. Ramipril has pre-
scribed 1.25 mg without diuretics where the standard
prescribing dose must be 2.5mg when only Ramipril was
administered. Dose unclear indicates 2.4% for the drugs
Metoprolol & Isosorbide dinitrate where the prescribed
dose was unclear with the standard doses. Drug overuse
represents 0.5% In case of ACS, stroke, coronary artery
disease; it was observed that clopidogrel was prescribed
150mg & 300 mg when it was used as monotherapy
(Table 6).
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Table 2. Types of drug related problems (n=208)

Table 4. Drug selection

PCNE Type of DRP Number
Code (%)
P2.1 Adverse reactions

Sidle effects suffered 12(5.8)
1 Drug Selection
C1.6 Untreated Indication 15(7.2)
1.7 Too many drugs prescribed for an Indication 2(1.0)
13 Drug use without Indication 10(4.8)
21 Drug Form

Inappropriate Drug Form 4(1.9)
a Dose selection
a1 Drug underused 08 (3.8)
32 Dose overused 1(0.5)
@G35 Drug unclear 5(2.4)
c Treatment duration
41 Duration of treatment too short 8(3.8)
(42 Duration of treatment too long 3(1.4)
(8.2 Drug Interactions 140 (67.3)

DRP - drug-related problems

Treatment Duration

Duration of treatment too short represents 3.8%, Lev-
ofloxacin and Enoxaparin were prescribed only for 3-5
days whereas, Carvedilol was prescribed only for 3-5
days. Drug continuation was recommended in these cases.
Duration of treatment too long accounts for 1.4% Alpra-
zolam for anxiety associated depression, premenstrual
syndrome, panic disorders, should be prescribed for 3-4
days but in the present study, it was administered for
more than 7 days (Table 7).

Pharmacist Interventions

For 208 DRPs identified, we provided 74 interventions
which includes 30 (41.6%) Drug discontinuation, 24
(33.3%) Addition of a new drug, 4 (5.55%) Change of

Table 3. Frequently occurring Drug Interactions

DRPs n (%)
Drug use without indication (n=10)

Ondansetron 2(20)
Isoniazid + rifampicin 1(10)
Hydrocortisone 1(10)
Ispaghula HUSK + lactitol 3(30)
Paracetmol 2(20)
Oseltamivir 1(10)

Too many drugs prescribed for an indication (n=2)

Hypertension 2(100)
Untreated Indication (n=15)

Diarrhea 1(6.6)
Abdominal pain 2(133)
Type 2 DM 1(6.6)
Fever & chills 3(20.0)
Cough 3(20.0)
Vomiting / nausea 1(6.6)
Breathlessness 2(133)
Anaemia 2(13.3)

DRP - drug-related problems, DM - diabetes mellitus

dosage form and 14(19.4%) Decrease the dose. Out of
74 interventions proposed the acceptance of pharmacist’s
interventions was found to be in 17 prescriptions. 12 rec-
ommendations were accepted but the therapy was not
changed perhaps due to lack of proper information and
in 43 cases the suggestions were neither suggested nor
the drug therapy implemented (Table 8).

Discussion

In the present study male were predominant with
CVDs compared to females, it may be due to as male are
more prone to have CVDs (in Indian scenario). Advanced

Interacting drug Effect Severity Frequency n (%) Pharmaceutical care provided
Aspirin + clopidogrel Increase risk of bleeding Major 34(24.3) Monitor closely
Ceftriaxone + Enoxaparin Decreased prothrombin activity Major 15(10.7) Avoid or use alternative drugs
Digoxin + Pantoprazole Increased effect of digoxin Major 9(6.4) Use alternative drug (Ranitidine)
Digoxin + Metoprolol Increased bradycardia Major 5(3.6) Use alternative for Metoprolol
Ramipril + Aspirin Decreased renal function Major 4(2.9) Monitor closely
Digoxin/Ramipril + Spironolactone Hyperkalemia Moderate 10(7.1) Monitor carefully
Pantoprazole + Clopidogrel Decreased effect of clopidogrel Moderate 8(5.7) Frequency can be modified
Furosemide + Amiloride /Digoxin Hypokalemia Moderate 7(5.0) Monitor serum potassium levels
Others 48(34.3)
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Table 5. Adverse drug reactions

Drug ADR n (%) Pharmaceutical care provided

Digoxin & Spironolactone Gynecomastia 4(333) Digoxin was continued & Spironolactone was replaced by furosemide
Amlodipine Bilateral pitting oedema 2(16.6) Dose was reduced to 2.5 mg

Clopidogrel Haematuria 5(41.6) Monitor carefully for further bleeding

Alprazolam Slurred speech 1(83) Dose of alprazolam was reduced & continued

Table 6. Dose selection

DRPs n (%) Prescribed Pharmaceutical
Dose (mg)  care provided (mg)

Drug underused

Ramipril 5(62.5) 1.25 25

Amiodarone 1(12.5) 800 400

Tadalafil 2(25.0) 20 40

Dose unclear

Metoprolol 2(40.0) 250 100

Isosorbide dinitrate 3(60.0) 50 30

Drug overused

Clopidogrel 1(100) 300 75

Table 7. Treatment Duration

DRPs n (%) Prescribed  Pharmaceutical care
duration (days)  provided (days)

Duration of treatment too short

Levofloxacin 5(62.5) 3-5 >7
Enoxaparinsodium ~ 2(25.0) 3-5 >7
Carvedilol 1(12.5) 3-5 14
Duration of treatment too long

Alprazolam 3(100) 7-10 2-3

age and co morbid condition may contribute to the de-
velopment of CVDs among the aged population. Risks
factors influenced with DRPs like number of drugs, co-
morbidities whereas; social history was not associated
with the DRPs. A significant association between DRPs
and without DRPs was done by chi-square test Which
shows risk factors associated with drug therapy problems
were due to usage of multiple medications and existing
co morbid conditions. The incidences of DRPs were higher
in males than females among the age groups 51-65
years. These results might be due to multiple drug regimens
owing to their multiple co-morbidity and age related
changes in pharmacokinetics and pharmacodynamics in
elderly patients. Furthermore, majority of patients have
one or more co-morbidities and also received more than
6 drugs during their admission thus increasing the likelihood
of developing the drug related problems. Studies have

shown that the number of drugs at admission and the
number of clinical /pharmacological risk factors were both
independent risk factors for the occurrence of DRPs
[16,17].

Distribution of subjects according
to cardiovascular diseases

The most often diagnosed CVDs were ischemic heart
disease (including myocardial infarction) and hypertension
followed by others. Factors might involved is Indian genetic
trait, social habits and other risk factor ignorance.

Drug Interactions

The efficacy of the interaction increases when cardio-
vascular drugs like Clopidogrel are co-prescribed with
proton pump inhibitors such as pantoprazole and Rabepra-
zole as both classes of drugs are metabolized by cytochrome
P450 pathway [1,22]. Combination therapy is safe when
indicated in a patient at high risk of Gl bleeding, but they
should also stop PPI therapy if it is not clinically indicated.
The higher incidence of drug interactions in the study
suggests that regular analysis of the patient case sheets
including the drug therapy helps in identifying and pre-
venting drug-related problems mainly the drug interactions
[20,23]. Most of the drug interactions were due to anti-
platelets, anti-coagulants, anti-hypertensive agents, Gl
drugs. The most commonly occurring drug interaction
among the cardiovascular drugs includes aspirin, Clopi-
dogrel, digoxin, atorvastatin, and anti-hypertensive agents
such as amlodipine, furosemide, amiodarone, ramipril,
spironolactone, metoprolol, and anticoagulants like warfarin,
enoxaparin [1,12,16].

Drug Selection

These untreated indications were mostly due to their
existing comorbid conditions like gastrointestinal diseases,
respiratory diseases, bacterial or viral infections. Pharmacist
interventions such as the addition of drugs like cough
syrup (terbutaline, bromhexine, guaifenesin, menthol),
paracetamol, probiotics, and ondansetron were recom-
mended to such untreated indications. Few drugs were
prescribed without indication such as ispaghula HUSK+lac-
titol, ondansetron, paracetamol, oseltamivir, hydrocortisone,
rifampicin + isoniazid. There are no such existing conditions
or symptoms to the patients where above-prescribed

Rational Pharmacotherapy in Cardiology 2022;18(5)
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Table 8. Types of Pharmacist Interventions (n=72)

Type of Interventions No. of Interventions Implemented Apprehended Not known
Drug discontinuation 30 6 2 22
Addition of new drug 24 4 6 14
Change of dosage form 4 4 0 0
Change of dose 14 3 4 7
Total 72 17 12 43

drugs are necessary. In such cases, drug withdrawal was
recommended for possible circumstances.

Adverse Drug Reactions

Patients with hematuria should be closely monitored
for the further occurrence of bleeding. Alprazolam-induced
slurred speech was observed, dose depletion (0.25mg)
was proposed. Gynecomastia was one of the ADRs which
were occurred by digoxin and spironolactone. When both
the drugs were administered together chances of gy-
necomastia were more predominant [21], [24]. Co-ad-
ministration should be avoided in such cases & also de-
challenging spironolactone and replaced by furosemide
was recommended. Amlodipine induced pedal edema
which was common in the elderly, dose reduction (2.5
mg) was recommended [11,12].

Dose selection

Drug underused accounts for 3.8% where the most
common drug underused was Ramipril. In the case of Ar-
terial Hypertension, Ramipril with diuretics dose should
be 1.25 mg but in this study, Ramipril has prescribed
1.25 mg without diuretics where the standard prescribing
dose must be 2.5 mg when only Ramipril was administered.
Dose unclear indicates 2.4% for the drugs Metoprolol &
Isosorbide dinitrate where the prescribed dose was unclear
with the standard doses. Drug overuse represents 0.5%
(See Table 6). In case of ACS, stroke, coronary artery
disease; Clopidogrel must be prescribed 75 mg/day, when
in combination with aspirin it can be 75-325 mg/day. In
this studly, it was observed that clopidogrel was prescribed
150 mg & 300 mg when it was used as monotherapy.

Treatment Duration

Duration of treatment too short represents3.8%. Lev-
ofloxacin for community-acquired pneumonia, COPD and
skin infections whereas Enoxaparin in case of unstable
angina, ACS &deep vein thrombosis should be administered
for at least 7-10 days, where as in this study it was pre-
scribed only for 3-4 days respectively. Carvedilol for con-
gestive cardiac failure, Ml, should be at least given for 2

weeks but the drug was prescribed only for 3-5 days.
Drug continuation was recommended in these cases. Du-
ration of treatment too long accounts for 1.4% (See Table
7). Alprazolam for anxiety associated depression, pre-
menstrual syndrome, panic disorders, should be prescribed
for 3-4 days but in the present study, it was administered
for more than 7 days. Drug de-challenging was recom-
mended as it may lead to side effects like drowsiness,
tiredness, dizziness, and memory loss.

Pharmacist Interventions

This indicates that a clinical pharmacist can contribute
to better patient care is involved in the health care team.
The overall findings from the study were that pharmacists
could identify some drug- related problems, prompt and
proper intervention will help in achieving better patient
care that can lead to improving the quality of care and
drug therapy.

Conclusion

The present study showed that patients with cardio-
vascular diseases suffer from a numerous DRPs that can
be identified, resolved, or prevented to an extent by
clinical pharmacist intervention. The therapeutic outcome
of the patient can be improved by early detection and
documentation of DRPs.

Following the ESC guidelines for the prescription and
treatment would help to minimize/reduce the DRPs.
Routine medication review, patient adherence to the
therapy and reactive pharmacist intervention are strongly
recommended to improve the treatment outcome of
patients with cardiovascular diseases. Hence the current
study clearly showed that pharmaceutical care and clinical
pharmacist services have tremendous scope to improve
the patients' quality of life in cardiovascular diseases.
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