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ABSTRACT
Background: Every drug has the potentiality to cause an adverse drug reaction
(ADR). ADRs are a major problem in drug therapy .The aim of this study was to
assess the incidence and causality of ADRs to antihypertensive agents used for
the essential hypertensive patients attending at the general medicine out patients
departments of Hi-Tech Medical College and Hospital, Bhubaneswar Odisha,
during the time period of November 2016 to October 2018.
Methods: This prospective-observational study was carried out in general
medicine outpatient department of Hi-Tech Medical College and Hospital,
Bhubaneswar, Odisha.
Results: Out of 254 patients, 78 (30.71%) patients were developed ADRs to
antihypertensive drugs. 51 (65.38%) were female and 27 (34.62%) were male.
Calcium channel blockers were the commonest therapeutic class of
antihypertensive drugs associated with ADRs (n = 50, 64.10%). According to
WHO causality assessment scale most of the ADRs were “probable” 41
(52.56%), followed by “possible” 21 (26.92%), unclassifiable 13 (16.67%) and
unlikely 3 (3.85%).
Conclusions: The results of this study concluded that antihypertensive drugs able
to induce the development of adverse drug reactions, which were significant
cause of increase burden on health care system and decrease the quality of life,
the health care professionals should take care about the rational use of
antihypertensive agents. Thus, to minimize the incidence of adverse drug reaction
and to increase the quality of life.
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INTRODUCTION
The study of ADRs is the concern of the field known as
pharmacovigilance. Pharmacovigilance is defined by the
World Health Organization (WHO) as “The science and
activities relating to the detection, assessment,
understanding and prevention of adverse effects or any
other possible drug-related problems”.1 Drugs are double
edged weapons, it provides innumerable benefits to
patients, but improper administration of drugs can produce
deleterious effect.2 An adverse drug reaction (ADR) is
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defined by the World Health Organization (WHO,1973) as
a response to a drug which is noxious, unintended, and
which occurs at doses normally used in man for the
prophylaxis, diagnosis, or therapy of disease, or for the
modification of physiological function.3
The majority of ADRs occur as a result of the extension of
the desired pharmacologic effects of a drug, often due to
the substantial variability in the pharmacokinetics and
pharmacodynamics seen among patients. Every drug has
the potentiality to cause an adverse drug reaction, but not
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all patients develop the same level and type of ADRs. Main
factors that responsible for ADRs are- age, gender, dose,
drug formulation, pharmacokinetic or pharmacodynamic
abnormalities, drug interactions, immunology, genetics,
ethnic variation, multiple drugs, disease state, past history
of ADR or allergy.4 Adverse drug reactions (ADRs) are
considered among the foremost causes of morbidity and
mortality. The incidence of adverse drug reactions (ADR)
varies with studies which show incidences ranging from as
low as 0.15% to as high as 30%.3,5,6 Due to the limitation
of pre- approval clinical trials, the complete adverse events
profile of newly approved drugs is not reflected properly.
Classically, the most common dose related ADRs are
usually detected in the pre-marketing phase of clinical
trials for new drugs, as these trials are of short duration and
are conducted in populations that number up to several
thousands, while ADRs which are rare and those detected
on long term use are not. The elderly persons, children,
pregnant women, patients with multiple diseases, and
those on medication suspected of interaction with the study
drug are under exclusion criterion in most of the studies,
so the study population does not reflect the true
representation of the real world where the drug is
eventually used.7
Hence, it is needless to say that there is crying need to
monitor the safety profile of all the medications on
continuous basis and to review their therapeutic rationale.
Monitoring of ADRs is even more important in case of
chronic ailments such as essential hypertension, which
have the need of long term therapy predisposing to adverse
drug events.
For the use of antihypertensive drugs in terms of rationality
and safety, there is a need for a vivacious
pharmacovigilance system at all the levels of health care.
Hence, the development of a better system of reporting
ADRs of drugs has been recommended as a paramount
precedence action to preclude such ADRs in hospitals.
Hospital based monitoring is one of the systems used to
collect data on drug prescriptions and this data have
become a central component of monitoring and evaluation
activities performed in hospitals.8-10
So, the aim of this present prospective observational study
was to determine the incidence and assessment of causality
of ADRs of antihypertensive drugs occurring in patients of
essential hypertension in the outpatient department of
General Medicine ward of Hi-Tech Medical College and
Hospital, Bhubaneswar, Odisha during the periods of
November 2016-October 2018.
METHODS
This prospective, observational study was carried out
between November 2016 to October 2018 in Medicine
OPD of Hi-Tech Medical College and Hospital,
Bhubaneswar, and Odisha. Patients attended in outdoor of
general medicine ward of Hi-Tech Medical College and

Hospital, Bhubaneswar, Odisha, for the treatment of
essential hypertension was taken for study for the period
of November 2016 to October 2018. A total of 254 patients
(sample size = 254) prescription were collected during the
study period, who were on antihypertensive therapy. The
age range of the patients of both genders were between 18
to 65 years and secondary hypertension and pregnancy
induced hypertension were the exclusion criteria. The
study protocol was approved by the Institutional Ethics
Committee (IHEC) for human research of Hi-Tech
Medical College and Hospital. An informed consent was
taken from the patients, participating in the study. The
quality of the data and its confidentiality were ensured by
keeping the patients’ identity coded with their initials only.
Any information about any patient was kept strictly
confidential and not shared with unauthorized individuals.
The patient's right to confidentiality, information and
privacy were respected.
Statistical analysis
Data were analyzed using SPSS (Statistical package for the
Social Sciences, SPSS) with latest software version.
Descriptive and inferential analyses were conducted as
appropriate, and level of significance was set at P <0.05.
The association and causality assessment, between
antihypertensive drugs and ADR were evaluated by using
the WHO -UMC scale and Naranjo scale.11,12
RESULTS
Total number of 254 prescriptions were collected as per
inclusion and exclusion criterion and 78 ADRs were also
collected and analysed. In this study out of 254 patients,
172 (67.72%) were male and 82 (32.28%) were female
(Table 1).
Table 1: Gender wise distribution of the study
population.
Gender
Male
Female
Total

Number of patients (%)
172 (67.72%)
82 (32.28 %)
254 (100%)

P value
P < 0.0001
-

Table 2: Number of adverse drug reactions recorded.
Total number
of patients
254

Development of
No. of ADRs
78

Percentage
(%)
30.71%

Males have shown higher prevalence of essential
hypertension compared to female. There is highly
significant association between essential hypertension and
sex (P <0.0001), age ranged from 18 to 65 years with a
Mean±SD (standard deviation) age of 48.±57.8 years.
There is highly significant association between essential
hypertension and age (p <0.0001). Among the 254
prescriptions of antihypertensive drugs. 178 (70.08%) were
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on mono-therapy and 76 (29.92%) were on combination
therapy. Among the prescriptions of antihypertensive
drugs as combination therapy, 54 (21.26%), 22 (8.66%)
were combination of two & three drugs respectively.
In this study it was observed that 78 (30.71%) ADRs were
developed for different types of antihypertensive drugs
during the period of 2 years from November 2016 to
October 2018 (Table 2). The distribution of ADRs in male
was 34.62%, while in female, it was 65.38%, which is
statistically significant (p <0.05) (Figure 1).

34.62

Table 3: Distribution of ADRs on treatment with
different classes of antihypertensive drugs.
Class of drug associated with
ADRs
CCB
ARB
β-Blockers
ACEI
Diuretics
Total

Number (%)
50 (64.10%)
9 (11.54%)
7 (8.97%)
8 (10.26%)
4 (5.13%)
78 (100%)
CNS

6.41% 2.57%
MALE

65.38

MKS
8.97%

FEMALE

42.31%
11.54%

Respiratory
system
GI system
CVS

28.20%

Figure 1: Gender distribution of patients developing
ADRs to antihypertensive drugs.
31-40 YRS

41-50 YRS

51-60 YRS

61-65 YRS

Skin

Figure 3: Distribution of ADRs to antihypertensive
drugs affecting various systems.
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Figure 2: Age distribution of patients developing
ADRs to antihypertensive drugs.
It was also observed that ADRs to antihypertensive drugs
were most commonly in age group of 51-60 years, the
number of ADRs in this age group were 34 (43.59%). The
number of patients developed ADRs in other age groups
are 20 (25.64%) in the age group 41-50 yrs, 16 (20.51%) in
the age group of 61-65 yrs and 8 (10.26%) in the age group
of 31-40 yrs as (Figure 2).
One of the important reflection of this study was that CCBs
were the commonest therapeutic class of antihypertensive
drugs associated with ADRs (n = 50, 64.10%). Other
groups associated with ADRs were ARBs (n = 9, 11.54%),
β-blockers (n = 7, 8.97%), ACE inhibitors (n = 8, 10.26%)
and diuretics (n = 4, 5.13%) (Table 3).

Figure 4: Distribution of ADRs according to WHO
causality assessment scale.
Amlodipine was found to be the commonest drug
associated with ADRs (n = 41, 52.56%). In this study
ADRs to antihypertensive drugs associated with central
nervous system (n =33, 42.31%) were found to be the most
frequent (headache, dizziness, sedation). Other systems
associated with ADRs were musculoskeletal system (n=22,
28.20%) [pedal oedema, fatigue and muscle cramp],
respiratory system (n= 9, 11.54%) [dry cough and
breathlessness], gastrointestinal system (n = 7, 8.97%)
[abdominal discomfort and diarrhoea], cardiovascular
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system (n = 5,6.41%) [bradycardia] and skin (n=2,2.57%)
[irritation all over the body] (Figure 3).
According to WHO causality assessment scale most of the
ADRs were “probable” 41 (52.56%), followed by
“possible” 21 (26.92%), unclassifiable 13 (16.67%) and
unlikely 3 (3.85%) (Figure 4). According to Naranjo scale
58 (74.36%) ADRs were “Possible”, 20 (25.64%) were
“Probable” and none were “Definite” (Figure 5). In this
outpatient-based study there were absence of serious
adverse reactions as there were no deaths, hospitalizations,
disabilities, or life-threatening events that required
intervention to prevent permanent damage.

possible,
74.36%

possible
probable,
25.64%
probable

Figure 5: Distribution of ADRs according to Naranjo
scale.
DISCUSSION
Adverse drug reactions adversely affect the health care
system and quality of life of patients in many ways. The
present study was conducted in order to identify and assess
the ADRs occurred in the outpatient department of General
Medicine ward of Hi-Tech Medical College and Hospital,
Bhubaneswar, Odisha, during the time period of November
2016 to October 2018.
In this study 67.72% patients were male, and 32.28%
patients were female, and it was found that essential
hypertension was more prevalent in male than females. The
hypothetical cause of higher number of male patients is due
to the elevated levels of androgen (such as testosterone) as
they play a significant role in elevation of blood pressure.13
This study was analogous to the studies conducted by
Rackelhoff et al, and Nachiya et al.14,15
It was found that common age group of patients with
essential hypertension was 51 to 60 (51.18%) years.
Plasma renin falls by 17% each decade which may be the
possible reason of essential hypertension in advance age,
this finding has already introduced a scorching question
whether this renin is a friend or foe for the human beings.16
This study was similar to a study done by Tiwari et al,
which also showed that the commonest age group affected
was 51 to 60 years.17

This study showed that 70.08% of the patients had received
monotherapy of antihypertensive drug which was similar
to the study by Pai et al.18 But Etuk et al, showed that two
drug combinations are commonly prescribed.19 This
difference is commonly due to the doctor’s choice of
treatment taking into consideration of various factors like
patient characteristics, presence of any comorbid
conditions and the medicine availability.19
In the present study amlodipine was the most commonly
used drug as monotherapy in 74.72% of patients. CCBs
have very less or no metabolic effects which is beneficial
for diabetic hypertensive patients and also it is cheap.
These could be the reasons for it to be the most commonly
prescribed drug. Drug utilization study of antihypertensive
drugs by Maduram et al, and John et al, also showed
amlodipine as the most frequently prescribed drug.20,21 The
antihypertensive effect of CCBs are independent of sodium
intake or concurrent use of NSAIDS which is not the case
with ACE inhibitors. In patients having hypertension with
coexisting nephropathy, CCBs remarkably reduce the
blood pressure. CCBs are the most preferred drugs in case
of hypertensive patients with coexisting diabetes mellitus.
They also have additional natriuretic effect and thus it rules
out the need for adding a diuretic.22 One of the important
factors which affects patient compliance and drug
adherence is the occurrence of adverse drug reactions. In
this study it was found that, out of 78 ADRs recorded,
65.38% were female and 34.62% were male. Theoretically
women were thought to be at greater risk of adverse drug
reactions than men, which might be due to gender related
differences in pharmacokinetics, immunology and
hormonal factors. Rational adjustment of dose will help to
minimize ADRs in females.
In this study, the more number of ADRs were found
(43.59%) in age group of 51-60 years which was similar to
the study by Solanki et al.23 It was found that elderly
patients are more prone to ADRs than younger patients,
most common system associated with ADRs was central
nervous system; but Hussain et al, study reported
cardiovascular system as the commonly affected system.24
In our study ADRs also involved musculoskeletal system,
respiratory system, gastrointestinal system, cardiovascular
system and skin.24 This study showed that different patterns
of prescriptions of antihypertensive drugs produced
different types of ADRs.
One of the important reflection of this study was, CCBs
were the common group of antihypertensive drugs
associated with ADRs (64.10%) which was similar to the
study by Basak et al.25 In CCBs, amlodipine was found to
be the commonest drug associated with ADRs. The most
common individual ADR was headache which was seen in
20.93% of the patients which was similar to the study done
by Alomar et al.26 This could be due to arteriolar
vasodilatation caused by CCBs. In present study peripheral
oedema is also one of the common ADR seen with the use
of CCBs. It occurs due to pre capillary dilation and reflex
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post capillary constriction causing increase in hydrostatic
pressure.22
This study showed that according to WHO causality
assessment scale 52.56% of the ADRs were probable
which means that these reactions were caused by the use of
antihypertensive drugs and not due to any disease or by the
use of other drugs and clinical improvement was seen when
the drug was dechallenged. Possible ADRs were seen in
26.92% of the patients which could be due to presence of a
disease or simultaneous use of other drugs.
The causality assessment by Naranjo scale showed that
74.36% ADRs were Possible. Naranjo scale helps to
determine whether ADR is due to the drug or due to other
factors. A study done by Rende et al, showed a probable
association in 92% and a possible association in 8%.27
In this study it was reflected that elderly individuals were
at high risk of developing ADRs and most of the ADRs
were preventable. Prescribing doctors should have sound
knowledge regarding the basic pharmacology and how age
affects pharmacokinetics of the drugs which will help to
prevent various ADRs.
CONCLUSION
This prospective observational study was conducted at
General Medicine OPD of Hi-Tech Medical college and
Hospital, BBSR, ODISHA, during the period from
November 2016 to October 2018 to find out and assess the
incidence and causality of ADRs related to
antihypertensive drugs. In this study the ADRs were found
probable (52.56%), possible (26.92%), unclassifiable
(16.67%) and unlikely (3.85%) by using WHO causality
assessment scale.
By using Naranjo algorithm scale, it was found that ADRs
were possible in 74.36% and probable in 25.64% of cases.
This study also found that amlodipine was responsible for
most of the ADRs and among all the ADRs reported
headache was the commonest followed by dizziness, pedal
oedema, fatigue, abdominal pain, dry cough,
breathlessness, bradycardia, muscle cramps, sedation,
diarrhoea and irritation all over the body. The results of this
study would be useful for the physicians in rational
selection of drug therapy for treatment of hypertensive
patients. The present data suggest that the ADR monitoring
needs to be done in hospital settings continuously so that
untoward effect caused by different medicines can be
identified and documented.
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