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Abstract
The monitoring and reporting of adverse drug reactions (ADRs) in hospitals aims to
identify and quantify the risks associated with the use of drugs. The present study was
performed to characterize the rate and the pattern of ADRs, due to cardiovascular drugs and
anticoagulants, in a tertiary care teaching hospital. For this purpose, all the patients treated
with cardiovascular drugs and anticoagulants in the post coronary care unit (CCU) from
September 2006 until January 2007 were actively monitored for ADRs. Data evalution was
conducted for various parameters which included patient demographics, number of prescribed
drugs, drug and reaction characteristics, and outcome of the reactions. Assessment was also
done for causality, seriousness, and preventability. A total of 64 ADRs during the 4 months
study period were evaluated. The overall rate of ADRs calculated from the patient population
was 53%. No significant difference was seen in the overall rate of ADRs in males vs. females.
The most commonly affected organ was gastro-intestinal system (14.06%). Nitroglycerin
tablet (long-acting) and digoxin were the drugs most frequently reported (28.28%). In 20.31%
of the reports, the patient had recovered from the reaction at the time of data collection. Upon
causality assessment, the majority of the reports were rated as probable (64.06%). Serious and
non-serious reactions accounted for 3.13% and 96.87% of the ADRs, respectively. In 9.37%
of the reports, reaction was considered to be preventable. Our data revealed that ADRs in the
post CCU occur rather frequently during hospitalization. Such studies enable us to obtain
information on the rate and pattern of ADRs in the local population. These evaluations need
to be followed by dissemination of the information to healthcare professionals to improve the
quality of patient care and ensure safer use of drugs.
Keywords: Adverse drug reaction reporting system; Cardiovascular drugs; Hospital;
Coronary care unit.

Introduction
An adverse drug reaction (ADR) is defined
by the WHO as a response to a drug which is
noxious and unintended, and which occurs at
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doses normally used in man for the prophylaxis,
diagnosis, therapy of disease, or for the
modification of physiological function (1). It
has been estimated that as many as 35% of
the hospitalized patients experience an ADR
during their hospital stay (2). Although many
of the ADRs are non-serious and disappear
when the drug is discontinued or the dose is
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Patients
All patients admitted to the post CCU were
screened for eligibility to enter the study. Only
those receiving treatment with cardiovascular
drugs and/or anticoagulants were included
(whether such treatment had been started prior to
admission or during hospitalization). Exclusion
criteria were dementia or confusion, severe
illness and refusal of the patient to participate.
The Hospital’s Ethics Committee approved the
study and all participants gave their informed
consent.

reduced, others are serious and last longer.
Therefore, ADRs are amongst the leading causes
of morbidity, mortality and rising hospital costs
(3). Studies have shown that the drugs which
most commonly cause adverse drug events
(ADEs) are analgesics, anti-infective agents,
cardiovascular drugs, anticoagulants, sedatives
and anti-neoplastic drugs (4, 5). In one study,
drugs used for the treatment of cardiovascular
diseases were implicated in ADRs by about 3%
of the 2367 patients seen in an ADR clinic (6).
In a meta-analysis, McDowell et al reported
that patients from different ethnic groups have
different risk factors for important ADRs to
cardiovascular drugs (7). Therefore, it may be
useful to determine the incidence and pattern of
ADRs to cardiovascular drugs in different ethnic
groups.
Collecting ADRs in a hospital setting
provides data on safety of drug use in special
patient populations and data on drugs used
exclusively in hospitals. Different systems
have been applied to detect ADRs occurring
during hospital stays. Active monitoring
seems to give the most reliable figures on the
incidence and the pattern of ADRs and thereby
helps to design improvement strategies for
the safety of drug use and patient education
(8).
We established an ADR reporting and
monitoring center in our hospital to stimulate
spontaneous reporting of health care
professionals. Since the incidence of ADRs
reported by physicians and nurses was found to
be low (9), we performed the present study to
determine the incidence and characteristics of
the ADRs occurring in the post CCU ward of
our hospital.

Data collection
All the necessary and relevant data were
collected from in-patient case notes, treatment
charts, laboratory data reports and patient
interview. If a suspected ADR was detected, data
on that particular suspected drug and reaction
was collected and documented in a ‘Yellow
card’. All report forms were discussed with a
clinical pharmacist (FF) in order to validate the
data collected.
Definitions
Adverse reaction to a drug was defined in
accordance to the World Health Organization’s
definition for an ADR (1). Cardiovascular drugs
were defined as those used for the treatment
of hypertension, ischemic heart disease,
congestive heart failure and/or arrhythmias. The
anticoagulants used were heparin, warfarin or
enoxaparin.
Data evaluation and analysis
Data on the reported ADRs were evaluated to
understand the pattern of the ADRs with respect
to patient demographics, number of prescribed
drugs, nature of the reactions, characteristics
of the drugs involved, and outcome of the
reactions. Parametric variables between males
and females were compared by Student’s t-test.
Each ADR was classified according to the
WHO system organ classification (10). Causality,
seriousness and preventability for the reaction
were also assessed.
In order to evaluate the causal relationship
between drug and reaction, causality assessment
was performed using the Naranjo’s ADR
probability scale (11). The ADRs were classified

Experimental
Study design and setting
This prospective study was conducted
from September 2006 until January 2007 in
the post CCU of Masih Daneshvari Hospital,
a multispeciality tertiary healthcare hospital
located in Tehran, Iran. ADRs were collected by
the active method. A pharmacist actively looked
for any suspected ADRs to cardiovascular drugs
and/or anticoagulants.
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Appendix 1. Criteria for determining preventability of an ADR
Answering ‘yes’ to one or more of the following implies that an ADR is preventable.
1. Was there a history of allergy or previous reactions to the drug?
2. Was the drug involved inappropriate for the patient’s clinical condition?
3. Was the dose, route, or frequency of administration inappropriate for the patient’s age, weight, or disease state?
4. Was required therapeutic drug monitoring or other necessary laboratory tests not performed?
5. Was a drug interaction involved in the ADR?
6. Was poor compliance involved in the ADR?
7. Was a toxic serum drug concentration (or laboratory monitoring test) documented

as certain, probable, possible and unlikely to
be drug induced, depending upon the level of
association.
The seriousness of reported adverse reactions
were assessed based on the WHO definition,
which included any adverse event that resulted in
death, life threatening situation, hospitalization,
prolonged hospital stay, disability or birth defect.
Assessment of preventability was determined
using the scale developed by Schumock et al.
.(12) (Appendix 1).

drugs taken at the time of the report was 8.63
(4.25 for cardiovascular drugs). There was no
significant difference between men and women,
regarding these parameters. The causality of
these ADRs was defined as either “probable” or
“possible”, none as “certain”, and “unlikely”.
The classification of the ADRs by system-organ
class is described in Table 1.
The number and percentage of ADRs
reported for each drug is shown in Table 2.
Cardiovascular drugs and anticoagulants were
responsible for 86.87% and 13.13 % of ADRs
respectively. Most of the suspected drugs were
orally administered drugs (n=68). Of those,
45 (66.18%) were started in the hospital
and 23 (33.82%) started before the hospital
admission.
The results of the analysis performed on
the 64 ADRs detected are given in Table 3.
Causality was defined as “probable” for 41
(64.1%) reports and as “possible” for 23
(35.9%) reports. In 9.37% of the reports, the

Results
During the 4-months study period, 56 patients
were admitted to the post CCU. Thirty four
patients met the inclusion for the study.
A total of 64 ADRs were detected. Data
related to patients with at least one ADR were
analyzed. These occurred in 18 patients (9
females and 9 males). Their mean±SD age
was 56.81±11.89 years. The average number of
Table 1. Systems associated with ADRs.
System associated with ADRs

Number of ADRs

Percentage

Gastro-intestinal system disorders

9

14.06

Respiratory system disorders

9

14.06

Cardiovascular disorders

8

12.50

Platelet, bleeding and clotting disorders

6

9.38

Skin and appendages disorders

6

9.38

Metabolic and nutritional disorders

5

7.81

Psychiatric disorders

5

7.81

Body as a whole-general disorders

4

6.25

Heart rate and rhythm disorders

4

6.25

Central and peripheral nervous system disorders

3

4.69

Urinary system disorders

3

4.69

Musculo-skeletal system disorders

1

1.56

Vascular (extra-cardiac) disorders

1

1.56

Total

64

100
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Table 2. Suspected drugs implicated in ADRs.
Suspected drugs

Number of ADRs

Percentage

Nitroglycerin tablet (long-acting)

14
14

14.14
14.14

Captopril

12

12.12

Furosemide

11

11.11

Losartan

7

7.07

Metoprolol

5

5.05

Spironolactone

4

4.04

Diltiazem

4

4.04

Isosorbide

4

4.04

Hydrochlorothiazide

4

4.04

Atenolol

3

3.03

Amlodipine

1

1.01

Enalapril

1

1.01

Nitroglycerin sublingual capsule

1

1.01

Propranolol

1

1.01

Warfarin

8
3

8.08
3.03

Heparin

2

2.02

Total

99

100

Cardiovascular drugs
Digoxin

Anticoagulants
Enoxaparin

a

a

Total is different from the total number of ADRs reports, since in many cases more than one drug was suspected.

reaction was considered to be preventable. Two
ADRs (3.13%) were classified as serious, both
of them causing life threatening situations. In
the first case, metoprolol induced bronchospasm
in a patient suffering from asthma. In another
case arrhythmia was induced following digoxin
and diltiazem co-administration. In 20.31% of
the reports, the patient had recovered from the
reaction at the time of the ADR report.

ADR detection used can result in different rates
and types of ADRs (8).
The incidence of ADRs identified in the post
CCU of our hospital was 53%, which is higher
than the other reports. Tran et al. and Zaidenstein
et al. reported the incidence of ADRs and ADEs
caused by cardiovascular drugs as being 3% and
4% respectively (6, 14).
This can be attributed to our criterion
for inclusion in the study, the setting of the
study, the method of ADR detection and the
criteria for ADR evaluation. Our criterion for
the study included those receiving treatment
with cardiovascular drugs. The average age
of patients receiving cardiovascular drugs is
relatively high. However, age as a risk factor
for ADRs is a controversial issue (15-17).
Moore et al. found an inverse relationship
between age and adverse events for ADRs
occurring during hospital stay (18). The study
setting was the post CCU of the hospital where

Discussion
ADRs can significantly increase a patients’
mortality, disability and overall healthcare
costs (13). The most commonly applied
methods to detect ADRs in hospitals involve
stimulated spontaneous reporting of health
care professionals, comprehensive collection
by trained specialists and computer-assisted
approaches using routine data from hospital
information systems. The different methods of
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Table 3. Classification of the ADRs (n=64).
Characteristic

Conclusion

Number of ADRS (%)

The incidence of ADRs caused by
cardiovascular drugs can be expected to
increase due to the proliferation of drugs for
cardiovascular conditions and the gradual rise
in life expectancies. Such studies enable us to
obtain information on the incidence and pattern
of ADRs induced by cardiovascular drugs in the
local population. Similar data evaluation needs to
be followed by dissemination of the information
to the healthcare professionals, which could
help to improve the quality of patient care by
ensuring safer use of drugs.

Reports per gender
Male

9 (50%)

Female

9 (50%)

Causality
Probable

41 (64.06%)

Possible

23 (35.94%)

Severity
Serious ADR
(life threatening situations)

2 (3.13%)

Non-serious ADR

62 (96.87%)

Relationship to spontaneous reports
Reported spontaneously

0 (0%)

Reported actively

64 (100%)
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