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ABSTRACT
Context: Adverse drug reactions (ADRs) can result in a number of  consequences, ranging from allergic reactions to permanent harm 
thereby causing morbidity and mortality leading to an increase in the health care costs. Aims: The main objective of  the present study 
was to assess the prevalence of  adverse drug reactions due to cardiovascular drugs in patients admitted to a secondary care hospital. 
Material and Methods: This was a prospective surveillance study which included adult patients of  either gender who were hospitalized 
and prescribed with at least one cardiovascular drug. Patients were monitored from the day of  admission till the day of  discharge for the 
occurrence of  ADRs due to cardiovascular drugs by attending clinical meetings, ward rounds, reviewing patients’ medical records and 
electronic medical records. Results: A total of  309 patients were enrolled in the present study. Among them, 72 patients experienced 
109 ADRs accounting for an incidence of  23.3%. Twelve (3.88%) patients were hospitalized due to ADRs (n=16) whereas 60 (19.41%) 
patients developed ADRs (n=93) during their hospital stay. Male preponderance was observed over female. Patients with age ≥ 60 
years experienced 73 ADRs. The most common drug class implicated in ADRs was observed to be beta blockers (18; 16.5%) especially 
bisoprolol (16; 14.68%). Majority of  patients experienced bradycardia (11; 10.09%) followed by hypotension (9; 8.26%). Cardiovascular 
system (30; 27.53%) was observed to be the most common system. Majority of  ADRs were possible (80; 73.39%) in nature, mild (53%) 
in severity and not preventable (84.5%). Conclusion: Intensive approach towards monitoring and reporting of  ADRs could help 
healthcare professionals in minimizing preventable ADRs.
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Key messages: Study demonstrated high incidence of  adverse drug reactions in patients on cardiovascular drugs. This triggers an 
alarming signal for vigilant monitoring of  patients to prevent further recurrence

INTRODUCTION

Adverse drug reactions (ADRs) are one of  
the major problems in health care system. 
Till date, there is no consensus on the 
definition of  an ADR but the World Health 
Organization (WHO) proposed it as “any 
response to a drug which is noxious and 
un intended and which occurs at doses 
normally used in human for therapy, 
prophylaxis, or a diagnosis of  diseases or 
for modification of  physiological function”. 
Recent epidemiological studies estimated 
that adverse drug reactions (ADRs) are 
fourth to sixth leading cause of  death.1

Adverse drug reactions are observed in day 
to day clinical practice, but estimation of  the 
true incidence of  ADRs is difficult and highly 
variable among countries all over the world. 
Prevalence of  ADRs varies from 14.7% in 
UK to 16.2% in India.2-3 The incidence of  
ADRs leading to hospital admissions ranges 
from 2.4 to 12% while incidence of  ADRs 
during hospital stay ranges from 0.05 to 0.19 
%.4-5 Fatality due to ADRs was reported to 
be around 0.3%.6

Adverse drug reactions can result in a 
number of  consequences, ranging from 
allergic reactions to permanent harm thereby 
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causing morbidity and mortality leading to an increase 
in the health care costs.7 It has been reported that over 
770,000 people are injured or die each year in hospitals 
from ADRs, which may account for $5.6 million of  
healthcare costs.8

As projected, patients who experience ADRs have longer 
and more expensive hospitalization. It has been reported 
that patients who experienced ADRs were hospitalized 
on an average of  1 to 5 days longer than patients who did 
not suffer ADRs, with additional costs of  up to $9,000.1 
In another study, it was reported that ADRs increase 
the length of  hospital stay by as much as 4.6 days with 
incremental cost up to $4,685.9

The increased complexity of  drug therapy requires 
strict vigilance by health care professionals. Hence, it is 
of  utmost importance for healthcare professionals to 
safeguard their patients from preventable ADRs. This 
could be achieved by careful monitoring and prompt 
reporting under the strong and robust system so called 
pharmacovigilance. Pharmacovigilance is the science and 
activities relating to detection, assessment, understanding 
and prevention of  adverse effects or any other drug 
related problems. Pharmacovigilance should not be 
limited to the reporting of  known adverse effects. The 
scope of  pharmacovigilance is broader in its function 
than that of  post-marketing surveillance as it implicates 
clinical as well as preclinical development of  the drug.10

According to WHO guidelines (2000), functions of  
pharmacovigilance are the detection and study of  ADRs, 
measurement of  risk and effectiveness of  drug use, 
dissemination of  this information and education.11

Monitoring of  adverse drug reactions could be achieved 
by applying the following steps: Identifying adverse 
drug reaction, assessing causality between drug and 
suspected reaction, documentation of  ADR in patient’s 
medical records and the last step is reporting suspected 
ADRs to pharmacovigilance centers nationally as well as 
internationally.12

According to a recent survey, only six out of  thirteen 
countries in the Middle East possess pharmacovigilance 
centers. United Arab Emirates (UAE) is one among them 
but the spontaneous reporting system is still in its infancy 
stage. Therefore, a systematic way of  reporting ADRs is 
very essential to assess the incidence of  ADRs and create 
awareness among the public.13

Many new drugs are being introduced every year and so 
every health care professional must have knowledge about 
importance of  ADR monitoring and pharmacovigilance 

activities and care for those patients who are more prone 
to develop ADRs especially elderly, hypertensive and 
cardiovascular diseases patients.

Cardiovascular diseases (CVDs) are the leading cause 
of  death according to American Heart Association 
(AHA)14 and account for over a third of  all deaths 
in Australia each year15. Between 1990 and 2020, the 
proportion of  worldwide deaths from cardiovascular 
disease is expected to increase from 28.9% to 36.3%.16 
The ageing population, increasing levels of  obesity, lack 
of  physical activity and the increasing number of  diabetic 
patients, will all contribute to the significant impact of  
cardiovascular disease in the community.

Drugs used for management of  cardiovascular diseases 
are not devoid of  adverse effects but could lead to adverse 
consequences if  not monitored properly. With increased 
number of  medicines for cardiac patients, there is a 
tendency to cause drug related problems such as ADRs, 
drug-drug Interactions (DDIs) etc.

Cardiovascular drugs have been reported to account for 
9% of  medication related visits to clinics.17 One in every 
five cardiac patients is known to experience ADR and 
17.9% of  those are preventable, which further insist for 
intensive monitoring and reporting.18 

Since cardiovascular diseases are one of  the major 
concerns and cardiac drugs can cause a multitude of  
ADRs, development of  a robust network for detection 
and reporting of  ADRs is of  utmost importance. Due 
to paucity of  literature in the Middle East, the present 
study was planned with a view to monitor and report 
ADRs in patients, who are on cardiac drugs, admitted to a 
secondary care hospital located in Ras Al Khaimah, UAE.

The main objective of  the present study was to assess 
the prevalence of  adverse drug reactions due to 
cardiovascular drugs in patients admitted to a secondary 
care hospital. Other secondary objectives were to identify 
and categorize ADRs based on clinical parameters and 
to analyze reported ADRs for causality, severity and 
preventability based on standard assessment scales.

MATERIAL AND METHODS

The present study was approved by RAK Medical 
and Health Sciences University, Research and Ethics 
Committee and Ras Al Khaimah Research and Ethics 
Committee. The study was carried out at Ibrahim Bin 
Hamad Obaidallah Hospital, secondary care hospital 
located in Ras Al Khaimah, United Arab Emirates, for a 
period of  nine months from September 2013 to May 2014. 
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This was a prospective surveillance study which included 
adult patients of  either gender who were hospitalized and 
prescribed with at least one cardiovascular drug. Patients 
on drugs other than cardiovascular medications, mentally 
retarded patients, and pregnant women were excluded 
from the study.

The present study was initiated with enrollment of  
patients based on inclusion and exclusion criteria. 
Patients were monitored from the day of  admission till 
the day of  discharge for the occurrence of  ADRs due to 
cardiovascular drugs by attending clinical meetings, ward 
rounds, reviewing patients’ medical records and electronic 
medical records. If  ADR was detected, the case details 
were documented in the patient profile form and ADR 
related details in ADR monitoring and documentation 
form designed for the study purpose. Adverse drug 
reactions were evaluated for various clinical parameters 
such as demographics, individual drug implicated, drug 
class implicated, organ system affected, type of  ADRs, 
risk factors etc. Reported ADRs were also analyzed for 
causality,19 severity20 and preventability21 using standard 
assessment scales. Data generated from the study was 
analyzed statistically using SPSS version-18.0. Statistical 
tests such as student ‘ t ‘ test was used to assess the 
difference between parameters such as gender; male and 
female, length of  hospital stay between patients with 
ADRs and without ADRs. ANOVA and Chi square tests 
were used to identify the association between different 
age groups. Pearson correlation was used to ascertain 
association between number of  drugs and number of  
ADRs.

RESULTS
A total of  309 patients were enrolled in the present 
study. Among them, 72 patients experienced 109 ADRs 
accounting for an incidence of  23.3%. Twelve (3.88%) 
patients were hospitalized due to ADRs (n=16) whereas 
60 (19.41%) patients developed ADRs (n=93) during 
their hospital stay. It was observed that the average 
length of  hospital stays for patients who developed 
ADRs (10.11 days) was higher than patients without 
ADRs (6.29 days).

Reported ADRs were evaluated for the following 
parameters: demographics, drug class implicated, 
individual drug implicated, suspected ADRs, organ 
system affected, management and outcome, analysis 
of  ADRs for causality, severity and preventability using 
standard assessment scales.

Demographics

Out of  the 309 patients enrolled in the study, 44 male 
patients developed 62 ADRs. Among 132 female patients, 
28 (21.2%) experienced 47 ADRs. Mean number of  ADRs 
in male and female was 1.4±0.5 and 1.6±0.9 respectively. 
There was no significant (p=0.183) difference in the 
number of  ADRs between male and female (Table 1).

Considering the age group, 45 out of  184 (59.54%) 
patients above 60 years of  age experienced a total of  73 
ADRs with incidence rate of  24.5% whereas 27 out of  
125 (40.45%) patients below 60 years of  age experienced 
36 ADRs with incidence rate of  21.6%. The difference 
between the age groups was observed to be statistically 
insignificant (p=0.834) (Table 2).

Drug class implicated in ADRs

The most common drug class implicated in ADRs 
was observed to be beta blockers (18; 16.5%). This 
was followed by Renin-angiotensin-aldosterone system 
blockers (RAAS blockers) [17; 15.6%], anti-coagulants 
(14; 12.84%), calcium channel blockers (12; 11.01%), 
anti-hyperlipidemics (12; 11.01%), diuretics (10; 9.17%), 
anti-anginal agents (9; 8.26%) and anti-platelet agents (9; 
8.26%) (Figure 1).

Individual drug implicated in ADRs

Among the individual drugs, bisoprolol (16; 14.68%) was 
the most common drug implicated in causing ADRs. 
This was followed by amlodipine (10; 9.17%), warfarin  
(9; 8.26%), furosemide (8; 7.34%), nitroglycerine  
(8; 7.34%), atorvastatin (7; 6.42%) and aspirin (7; 6.42%). 
Other drugs involved in causing ADRs were amiodarone, 
carvedilol and clopidogrel (Table 3).

Table 1: Demographics (Gender).
Gender Total No. of 

patients
No. of 

patients 
with ADRs

No. of 
ADRs

Incidence 
(%)

Male 177 44 62 24.9*

Female 132 28 47 21.2

* ‘t’ student test, (p= 0.183).

Table 2: Demographics (Age).
Age 

group
(Years)

Number of 
patients 

(A)

Number of 
patients with 

ADRs (B)

No. of 
ADRs

Incidence 
(%)

[(B/A)x100]
< 40 21 1 1 4.8

40 - 49 38 9 13 23.7

50 - 59 66 17 22 25.8

≥ 60 184 45 73* 24.5

*ANOVA test, (p= 0.834).
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Figure 1: Drug class implicated in ADRs.

Figure 2: Organ system affected by ADRs.

Table 3: Individual drug implicated in ADRs
Individual drug No. (%) of ADRs

Bisoprolol
Amlodipine

Warfarin
Furosemide

Nitroglycerine
Atorvastatin

Aspirin
Perindopril

Rosuvastatin
Valsartan
Losartan

Enoxaparin

16 (14.68)
10 (9.17)
9 (8.26)
8 (7.34)
8 (7.34)
7 (6.42)
7 (6.42)
5 (4.59)
5 (4.59)
5 (4.59)
4 (3.67)
4 (3.67)

Table 4: Suspected adverse drug reactions.
Suspected ADR No. (%) of ADRs

Bradycardia
Hypotension

Elevated serum creatinine
Electrolyte imbalance

Constipation
Raised INR

Abdominal discomfort
Vomiting

Tachycardia
Dry Cough

Elevated liver enzymes
Headache

Gastrointestinal haemorrhage
Pedal oedema

11 (10.09)
9 (8.26)
9 (8.26)
8 (7.34)
8 (7.34)
5 (4.59)
5 (4.59)
5 (4.59)
4 (3.67)
4 (3.67)
4 (3.67)
3 (2.75)
3 (2.75)
3 (2.75)

Drugs with 2 ADRs were tenecteplase, carvedilol, 
amiodarone, telmisartan and clopidogrel. Drugs with 
one ADR were adenosine, Lisinopril, Dabigatran, 
dobutamine, dopamine, and doxazocin.

Suspected adverse drug reactions

In the present study, majority of  patients experienced 
bradycardia (11; 10.09%), followed by hypotension (9; 
8.26%), elevated serum creatinine (9; 8.26%), constipation 
(8; 7.34%), electrolyte imbalance (8; 7.34%), abdominal 
discomfort (5; 4.59%), vomiting (5; 4.59%) and raised 
International normalized ratio (INR) [5; 4.59%] (Table 4).

Reactions with 2 ADRs were dizziness, diarrhea, nausea, 
epigastric pain, oral candidiasis, ecchymosis, haematuria 
and haemoptysis. 

Organ system affected by ADRs

On evaluation of  organ system affected, cardiovascular 
system (30; 27.53%) was observed to be the most 
common system. This was followed by gastrointestinal 
(27; 24.77%), renal (11; 10.09%), electrolyte (8; 7.34%), 
central nervous system (7; 6.42%), respiratory (6; 5.5%) 
and haematological system (6; 5.5%). Other systems 
such as hepatic (4; 3.67%), dermatological (3; 2.75%), 
and musculoskeletal (2; 1.83%) were also affected 
(Figure 2).

Management and outcome of ADRs

The drug was withdrawn in 45 (41.28%) suspected 
ADRs and 37 (33.95%) ADRs were managed by careful 
monitoring of  patients without changing the suspected 
drug. Dose was altered in 11 (10.09%) ADRs, while 
suspected drug was withheld in 10 (9.17%) ADRs.

In majority of  ADRs, complete recovery (60; 83.33%) 
was observed whereas, reaction was continued in 6 (5.5%) 
of  cases (Table 5).

Analysis of adverse drug reactions

Adverse drug reactions were analyzed for causality, 
severity and preventability based on standard assessment 
scales like WHO probability scale, Hartwig et al. scale 
and modified Schumock and Thornton scale.

Causality assessment

On causality assessment, it was observed that majority 
(80; 73.39%) of  reactions were possible in nature, 
followed by probable (19; 17.43%), certain (6; 5.50%) 
and unlikely (4; 3.67%) (Table 6).
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Severity assessment

On severity assessment, it was found that 53% of  ADRs 
were of  mild severity, 41 (38%) ADRs were moderate 
and only 9% of  ADRs were severe in nature (Table 7).

Preventability assessment

On evaluation, it was observed that 84.5% of  ADRs 
were not preventable. Nine (8.25%) ADRs were definitely 
preventable and 8 (7.25%) were probably preventable 
(Table 8).

Predisposing factors

Polypharmacy and age was the most common predisposing 
factor for ADRs. Polypharmacy was observed to be 
statistically significant risk factor for patients who 
developed ADRs (r = 0.817, p< 0.01).

DISCUSSION
Adverse drug reactions (ADRs) are considered as one of  
the major public health concern which may contribute for 
increase healthcare burden. With a view to estimate the 
incidence of  ADRs, the present study was conducted in 
the cardiology ward of  Ibrahim Bin Hamad Obaidallah 

hospital, Ras Al Khaimah, UAE.

A total of  309 patients who were on cardiovascular drugs 
were enrolled in the present study. The overall incidence 
was found to be 23.3% which is in compliance with 
the pilot study conducted earlier.22 This observation is 
consistent with the incidence (24.2%) reported in previous 
studies.23 There are also reports stating a higher incidence 
of  ADRs in contrast with the present findings.24-25

In 3.88% of  cases, patients were hospitalized due to 
ADRs which was supported by a study conducted by 
Arulmani et al. (3.4%).26 However, a higher incidence 
(6.4%) was seen in a study carried out by Kaur et al.18

There were 60 patients (19.42%) who developed a total 
of  93 ADRs during their hospital stay. These findings 
were not comparable to that of  a study conducted earlier 
(10.9%).1 This could be due to different healthcare 
settings, variation in the pattern of  drug usage and 
complexity of  regimen.

Male preponderance over female (24.9% vs. 21.2%) was 
observed in the present study, however the difference was 
not statistically significant (p = 0.183). These findings are 
consistent with a study conducted by Rohit et al. where 
majority of  ADRs were reported in men (62.1%).27 
On the contrary, higher incidence of  ADRs in female 
was observed in studies conducted by Rodenburg et al. 
and Kaur et al. showing incidence of  57% and 27.9% 
respectively.18,28 The discrepancy in the present study 
could be due to different healthcare settings and variation 
in the disease pattern.

Considering the age group of  patients, older patients  
(≥ 60 years) were observed to have a higher number 
of  ADRs (n=73) in contrast with other age groups. 
However, there was no significant difference between 
the age group (p= 0.601). This observation is comparable 
to that of  a study conducted in United Kingdom by 
Kongkaew et al. which showed higher incidence of  ADRs 
(10.7%) in elderly than other age groups.24 Another study 
conducted by Kaur et al. also supports the above findings 
(24.9%).18 However, there are also reports to show a 
higher incidence of  ADRs between the age of  51- 60 
years unlike that of  the present observation.17 Similarly, 
Kurshid et al. observed that the most vulnerable age 
group for ADRs was 41- 50 years.29

Considering patient’s nationality, nationals experienced 
57 ADRs while 52 ADRs were observed in expatriates. 
Among expatriates’ patients, Indians accounted for the 
higher number of  ADRs compared to that of  others. 
This result is comparable to that of  a study conducted by 

Table 5: Management and outcome of ADRs
Management No. (%) of 

ADRs
Outcome No. (%) of 

ADRs
Drug withdrawn
Drug withheld
Dose altered
No change
Unknown

45 (41.28)
10 (9.17)
11 (10.09)
37 (33.95)

6 (5.51)

Fatal
Recovery

Continuing
Unknown

0 (00)
60 (83.33)

6 (5.5)
6 (5.5)

Table 6: Causality assessment of ADRs*

Causality parameters No. (%) of ADRs
Certain

Probable
Possible
Unlikely

6 (5.50)
19 (17.43)
80 (73.39)

4 (3.67)

* WHO Probability scale.

Table 7: Severity assessment of ADRs*

Severity parameters No. (%) of ADRs
Mild

Moderate
Severe

58 (53.21)
41 (37.61)
10 (9.17)

* Hartwig et al. scale.

Table 8: Preventability assessment of ADRs*

Preventability parameters No. (%) of ADRs
Definitely preventable
Probably preventable

Not preventable

9 (8.25%)
8 (7.25%)

92 (84.5%)

* Modified Schumock and Thornton scale.
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Abdulrazzaq et al. in Malaysia which showed that more 
Indians were likely to develop ADRs due to statins than 
other nationalities.30

In the present study, the mean length of  hospital stays 
(LOS) for patients who developed ADRs was 10.11 
days. This observation is comparable to that of  a study 
conducted earlier (9.3 days).31 Similarly, a study conducted 
in a medical ICU in Korea by Park et al. revealed a positive 
correlation between patients who developed ADRs and 
their length of  hospital stay.32 Dissimilar finding was 
also seen in a longitudinal observational study (4.2 days 
vs. 3.9).33

A positive correlation was established between the 
number of  drugs (polypharmacy) and occurrence of  
ADRs which was found to be statistically significant  
(p< 0.01). The finding of  the present study is comparable 
to that of  earlier studies where polypharmacy was the 
only predictor for ADRs.25,34

On evaluation of  drug class implicated in ADRs, beta-
blockers (14.68%) were the most common drug class 
followed by Renin-Aldosterone-Angiotensen-Receptors 
(RAAS) blockers and anti–coagulants. The present 
findings are similar to the findings reported in studies 
conducted by Haile et al. and Chan et al.3,31

In contrast to these findings, a study conducted by Rohit 
et al. reported that calcium channel blockers were the 
most common drug class involved in ADRs.27 Similarly, 
Runciman et al. showed that anticoagulant was the most 
implicated drug class with ADRs.35 The discrepancy in 
the present study could be due to recruitment of  all 
kind of  patients including cardiac conditions and other 
medical conditions.

In the present study, bradycardia was the most commonly 
observed ADR. Frequent use of  bisoprolol in patient 
population which is known to cause bradycardia, might 
have influenced the incidence of  bradycardia in the 
present study. The reaction observed in the present 
study is not consistent with that of  studies conducted by 
Davies et al. and Chan et al. which showed electrolyte 
disturbances and postural hypotension as the most 
prevalent ADR.2,31

With regard to the organ system, cardiovascular 
system was the most affected one (27.53%) followed 
by gastrointestinal (24.77%). This observation is 
comparable to a study carried out by Wadhwa et al. where 
cardiovascular system was the most affected organ system 
by ADRs (47.69%).5 However, the present findings 
are not comparable with that of  a study carried out by 

Khurshid et al. which showed central nervous system 
as the most commonly affected organ system.29 This 
discrepancy in the findings could be due to variation in 
the pattern of  drug use.

The frequent use of  cardiovascular drugs in the present 
study mainly affecting the cardiovascular system might 
have shown the higher incidence of  ADRs related to 
cardiovascular system. Regarding the management 
approach for ADRs, suspected drug was withdrawn in 
41.28% of  reactions. This finding is in support with 
studies conducted by Mateti et al. and Kaur et al. which 
demonstrated the withdrawal of  suspected drug in most 
of  the cases (78.33%; 47.5%).18,36 A study conducted 
by Gholami et al. showed that 65.6% cases required no 
additional treatment or change in dose of  the offending 
drug.37 In another study by Wadhwa et al. 75% of  ADRs 
were managed by temporary discontinuation of  the drug.5 
Evaluation of  the outcome of  ADRs suggested that in 
83.33% cases, there was complete recovery from the 
reaction, but in 5.5% of  the reactions no improvement 
was observed. Only six cases were either discharged 
against medical advice (AMA) or shifted to another 
hospital and therefore outcome was unknown.

The findings of  the present study regarding outcome 
(83.33%) is consistent with that of  a study conducted 
earlier (93.33%).36

On causality assessment of  ADRs, majority of  reactions 
were possible (73%) in nature followed by probable 
(17%). These results are compliance with the finding 
suggested by Karimzadeh et al. (62.86%) and Khurshid 
et al. (57%) which showed majority of  reactions to be 
possible in nature.29,38 However, a study conducted by 
Chan et al. showed more of  probable ADRs (41.4%).31 
This discrepancy in the present study could be due 
to different healthcare settings and types of  ADRs 
reported.

Severity assessment of  ADRs showed high incidence 
of  mild reactions (53%) in the present study. This 
observation is similar to that of  studies carried out 
by Haile et al. (47.7%) and Khurshid et al. (66.6%), 
where reactions of  mild severity were more common.3,29 
Dissimilar findings were also reported in a study 
conducted by Davies et al. where ADRs of  moderate 
severity were most common (76.9%).2 The discrepancy 
could be due to different healthcare settings and more 
intensive approach for high risk group patients.

Preventability assessment of  ADRs showed 15.5% 
of  preventable ADRs in the present study which is 
comparable with that of  findings suggested by Wadhwa 
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et al. which showed 16.14% of  preventable ADRs.5 
However, the percentage of  preventable ADRs (76.7%) 
observed in a study conducted by Chan et al. was high 
compared to the present study.31

This was a prospective observational study and all patients 
admitted during the study period were enrolled. There 
was no randomization done for the study. The design and 
duration of  the study restrict to generalize the findings as 
the study involved limited number of  patients. 

It was difficult to homogenize the population 
demographically and therefore, more number of  male 
patients was enrolled during the study period.

There was no follow-up for recruited patients after 
discharge. Hence, information pertaining to occurrence 
of  ADRs due to maintenance treatment is lacking.

The present study demonstrated high incidence of  ADRs 
among patients on cardiovascular drugs. The design and 
duration of  the study restrict to generalize the findings. 
However, intensive approach towards monitoring and 
reporting of  ADRs could help healthcare professionals 
in minimizing preventable ADRs.

CONCLUSION
The present study demonstrated high incidence of  
adverse drug reactions in patients on cardiovascular 
drugs. Demographically, higher incidence was observed 
in males and patients above 60 years of  age. Beta-blockers 
were the most common drug class implicated in causing 
ADR especially bisoprolol. The most common suspected 
ADR observed during the study was bradycardia, most 
probably due to the use of  bisoprolol. Cardiovascular 
system was one of  the most prominent organ system 
affected by drugs. Polypharmacy was found to be the 
most important predisposing factor for ADRs. In 
majority of  cases, suspected drug was withdrawn which 
in turn led to recovery of  patients. Most of  the reactions 
were possible in causality, mild in severity and not 
preventable. High incidence of  ADRs insists for vigilant 
monitoring to prevent further recurrence. Intervention 
by clinical pharmacists might improve the reporting and 
monitoring aspects of  ADRs.
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SUMMARY

High incidence of  ADRs due to cardiovascular drugs 
insists for vigilant monitoring by healthcare professionals 
to prevent the further recurrence. Intervention by clinical 
pharmacists can improve the monitoring and reporting 
aspects of  ADRs.
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