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Abstract
Introduction:- Hypertension is one of the essential health 
problems Worldwide. According to JNC I to VIII guidelines 
treatment of hypertension with various type of antihypertensive 
drugs either mono therapy or combination therapy is updated 
time to time. Selection of a drug is often based on the ben-
efit-risk ratio is also called drug safety even no one drug has 
totally safe and can be measured on the basis of occurrence of 
beneficial effect verses Adverse effect. The reporting of ADRs 
in nations is still low as comparison to providing 10% of total 
medication in the world. So the present study is proposed on 
entitled Drug safety among Hypertensive patient treated with 
antihypertensive drugs in Tertiary care teaching Hospitals. Ma-
terials and Methods:- This was a prospective and observa-
tional study carried out in the department of Pharmacology, 
Santosh Medical College and Hospital, Ghaziabad in collabo-
ration with Department of Medicine, Muzaffarnagar Medical 
College, Muzaffarnagar, A total 234 hypertensive patient of 
both gender and age above 18 years treated with any types of 
antihypertensive drug were selected for the study. ADRs were 
recorded and evaluated with the help of ADRs form upload-
ed by CDSCO-PvPI of whose causality assessment and severity 
score that were calculated by appropriate scale and. Observa-
tion and Results:- A total 16.67% of prevalence of ADRs were 
found in this study of whose Risk/Benefit were calculated and 
found that ARBs and BBs groups were the safest group of an-
tihypertensive drug with smallest number of ADRs prevelance 
14.14% and 15.15% with risk benefit ratios 0.16 and 0.18 respec-
tively. Conclusion:- The results of the above study would be 
useful for the physicians in rational selection of drug therapy for 

treatment of hypertensive patients. The present data suggest 
that the ADRs monitoring needs to be done in hospital settings 
continuously so that untoward effect caused by different medi-
cines can be identified and documented to make better health 
care system and to stop further burden of unnecessary use of 
drug by patients health care system. 
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Introduction:
As we know that Hypertension is one of the essen-

tial health problems Worldwide. According to Joint 
National Committee 7th on prevention, detection, 
evaluation, and treatment of increased blood pressure 
(JNC-7th report 2003) and WHO-ISH guideline (2003) 
itself, it is not a disease but it is one of an important 
risk factor for cardiovascular mortality and morbidity 
and it to be above 140 mm Hg systolic and 90 mm Hg 
diastolic though risk appears to increase even above 
120/80 mmHg.1 Previous report has been estimated 
that by the year 2030, hypertension projected 23 mil-
lion cardiovascular deaths, of which about 85% cas-
es will be from low-resource settings and developing 
countries.2 In India, cardiovascular disease is said to 
contribute the largest burden of non-communicable 
diseases. The prevalence of hypertension among the 
Indian population is 29.8%.3 Scientific and research 
evidence exists to suggest that such outcomes can be 
prevented by lowering BP effectively.4,5 Recent studies 
in India show that hypertension is emerging as an es-
sential health problem and is mainly responsible for 
57% of all death due to stroke and 24% of all death due 
to coronary heart disease. Although numbers of peo-
ple with hypertension are aware (69%) that they have 
the disease among them only 54% receive treatment 
and 27.4% achieve adequate BP control.6 

According to JNC I to VIII guidelines treatment 
of hypertension with various type of antihypertensive 
drugs either mono therapy or combination therapy 
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is updated time to time.7 Selection of a drug is often 
based on the benefit-risk ratio is also called drug safe-
ty even no one drug has totally safe and can be mea-
sured on the basis of occurrence of beneficial effect 
verses Adverse effect. Recent scientific evidence con-
sider that adverse drug reactions (ADRs) are one of the 
leading causes of morbidity and mortality.8,9 Previous 
study suggest that 5–8% of all hospitalized individuals 
experience serious ADRs and 10% of the hospital costs 
are related to ADRs by prolonging hospital stay and 
increased healthcare costs.10,11 According to the World 
Health Organization (WHO), “ADR is a noxious and 
unintended response that occurs at doses normally 
used in humans for prophylaxis, diagnosis or thera-
py of disease, or for the modification of physiological 
function”. This definition did not cover therapeutic 
failure, overdose, medication abuse, noncompliance, 
and medication error. 12, 14 Numbers of factors affected 
ADRs susceptibility, they are polypharmacy, age, dis-
ease severity and the type of medicines prescribed.15 
Hospital-based ADR reporting programs can provide 
important information about the potential issues as-
sociated with drugs usage in that Hospital. However, 
physicians are still unaware of ADRs reporting and 
monitoring services, as many untoward adverse inci-
dents are unrecognized in an Indian hospital setting16. 
The reporting of ADRs in nations is still low as com-
parison to providing 10% of total medication in the 
world. So the present study is proposed on entitled 
Drug safety among Hypertensive patient treated with 
antihypertensive drugs in Tertiary care teaching Hos-
pitals. 

Material and Methods:

Types of study and study place:
This was a prospective and observational study car-

ried out in the department of Pharmacology, Santosh 
Medical College and Hospital, Ghaziabad in collabo-
ration with Department of Medicine, Muzaffarnagar 
Medical College, Muzaffarnagar, as a part of PhD the-
sis work during the period of 2018 to 2020 and the 
study was approved by institutional ethics commit-
tee(IEC) of both the institute.

Study Population and sample size:
A total 234 hypertensive patient of both gender and 

age above 18 years treated with any types of antihyper-
tensive drug were selected for the study.

Methodology:
All the study patients were taken after the written 

consent form, and the patients were observed for flow 
up to six month after the entry in to the study. Any 
unwanted events or reactions either explained by pa-
tients or observed in patient’s body during flow up pe-
riod of next OPD visit or by phone contact were noted 
on the basis of ADRs reporting form issued by Cen-
tral Drugs Standard Control Organization (CDSCO) 
under the Pharmacovigilance Programme of India 
(PvPI), Ghaziabad and reported to AMC of the insti-
tutions. Causality assessment was done on the basis of 
UMC-WHO scale and Naranjo’ scale. The prevent-
ability, predictability, and severity assessment were 
done with appropriate scale of which we have easy to 
avail. The Inclusion criteria included all the hyper-
tensive patients with/without their co morbid condi-
tion having age more than 18 years, of both genders 
who were treated with any types of antihypertensive 
drug and not taken any herbal remedies during study 
period were included. The exclusion criteria contain 
patients aged below 18 years, pregnant ladies and lac-
tating mothers, patients suffered with acute or severe 
renal & liver dysfunctions, and the patients who were 
not willing to take part in study were excluded.

Statistical analysis: Demographic variables were 
presented in number and percentage (%). Statistical 
analysis was performed using MS EXCEL spreadsheet 
and analysis was done using Statistical Package for So-
cial Sciences (SPSS) version 16.0.

Results and Discussion:-
As we know selection of a drug is often based on 

the benefit-risk ratio which is also called drug safety 
even no one drug has totally safe and can be mea-
sured on the basis of occurrence of beneficial effect 
verses adverse effect. Recent scientific evidence con-
sider that adverse drug reactions (ADRs) are one of 
the leading causes of morbidity and mortality.8,9 The 
previous study suggested that 5–8% of all hospitalized 
individuals experience serious ADRs and 10% of the 
hospital costs are related to ADRs by prolonging hos-
pital stay and increased healthcare costs.10,11 According 
to the World Health Organization (WHO), “ADR is a 
noxious and unintended response that occurs at doses 
normally used in humans for prophylaxis, diagnosis 
or therapy of disease, or for the modification of phys-
iological function”. This definition did not cover ther-
apeutic failure, overdose, medication abuse, noncom-
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pliance, and medication error. 12, 14 Numbers of factors 
affected ADRs susceptibility, they are polypharmacy, 
age, disease severity and the type of medicines pre-
scribed.15 Hospital-based ADR reporting programs 
can provide important information about the poten-
tial issues associated with drugs usage in that Hos-
pital. However, physicians are still unaware of ADRs 
reporting and monitoring services, as many untoward 
adverse incidents are unrecognized in an Indian hos-
pital setting16.

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 outpa-
tient department of General Medicine Muzaffarnagar 
Medical College and evaluation of their risk benefit 
ratio to calculate drug safety. 

In present study a total 234 Hypertensive patient were 
selected among them 53.85% (n=126) patients were Fe-
male and 46.15% (n=108) patients were male as shown in 
Fig. 1. This observation was opposite to the studies con-
ducted by Roy B. et al., Rackel hoff et al, and Gupta et 
al. whether most of the patients were in Male subject.17-19
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Figure 1

Out of 39 ADRs patients 26 (66.67%) patients 
were Female patients and remaining 13 (33.33%) pa-
tients were Male as shown in Fig.1. which was similar 
to study done by Redmarker M, shown that women 
are reported to have up to a 1.7-fold greater chance 
of developing an ADR compared with males.20 How-
ever, some studies have observed higher death rates 
associated with ADRs in men21 and some studies 
have reported that women are more likely to report 
ADRs. Thus, contribute to the overall higher rate of 

ADRs were seen in Female patients. Reasons for the 
increased risks of ADRs in women have been reported 
to be based on differences in hormonal as well as im-
munologic factors and differences in medication use 
when women are compared with men.22

In present study higher number of ADRs were 
found (38.46%) in age group of 60-79 years followed 
by (35.90%) in age group (40-59) and (20.51%) in age 
groups (20-39) years as shown in Fig.2 which were 
similar to the study done by Solanki et. al. was found 
that elderly patients are more prone to ADRs than 
younger patients. 23 
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Figure 2

Most common system associated with ADRs was 
CNS 41.03% (n=16) followed by GIT 15.38% (n=6), 
CVS 12.82% (n=5), Respiratory 12.82% (n=5), RFT 
0.08% (n=3) as shown in Fig.3, but Hussain et al,
study reported cardiovascular system as the common-
ly affected system.24 This study showed that different 
patterns of prescriptions of antihypertensive drugs 
produced different types of ADRs in different patients.

One of the important reflection of this study was, 
ACEI were the common group of antihypertensive 
drugs associated with ADRs (25.0%) followed by AR-
B+CCB+ DU (22.22%), ARB + CCB (21.95%), ARB + 
DU (16.67%), CCB (16.67%), CCB +BB (16.67%), BB 
(15.15%) and ARB (14.14%) whether study conducted 
by Basak et al. shown that most of the ADRs (64.10%) 
were due to CCBs.25 The most common individual 
ADR was headache which was seen in 15.38% of the 
patients which was similar to the study done by Alomar 
et. al. 26 As expected, slightly combination therapy was 
associated with higher number of ADRs as compared 
to monotherapy as shown in Fig.4 and Table 1. 
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Table 1

Group of Drugs No. of pts. Prescribed No. of pts. Having ADRs % ADRs Risk/Benefit Ratio (TNH/TNB)

ACEI 4 1 25% 0.33

ARB 99 14 14.14% 0.16

ARB+CCB 41 9 21.95% 0.28

ARB+DU 12 2 16.67% 0.20

ARB+CCB+DU 9 2 22.22% 0.22

BB 33 5 15.15% 0.18

CCB 30 5 16.67% 0.20

CCB+BB 6 1 16.67% 0.20

Total 234 39 16.67% -
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So in present study the overall prevalence of ADRs 
were 16.67% as shown in Fig.5, which was assessed 
by WHO-UMC causality assessment scale as well as 
Naranjo’ scale and found that most of the ADRs were 
probable (43.58%, 51.28%) type followed by possible 
(41.02%, 35.89%) types and indicate that occurrence 
of ADRs were due to drug factors instead of patients 
or others factors and similar to study to a study done 
by Rende et al, showed a probable association in 92% 
and a possible association in 8%.27 and severity scale 
showed most of the ADRs were moderate (51.28%) 

types followed by mild (48.71%) types, no ADRs were 
severe type as shown in Fig. 8. The preventability scale 
showed most of the ADRs were preventable (61.54%) 
types which was due to alteration of dose of drugs 
that can be reduced by decreasing the dose of drugs 
as shown in Fig. 9. Further, the injudicious use of an-
tibiotics as over the counter medications can enhance 
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development of multiple drug resistant microbes.28,29 
However, it is to be noted that the present study suffers 
from certain limitations the sample size was small and 
special groups like pregnant women, mentally chal-
lenged patients and drug addicts, and BMI were not 
included in the study.30

Conclusion:
The present study showed that the ARBs and BB 

were the safest group of antihypertensive drug which 
leads to the occurrence of smallest percentage of ADRs 
(14.14%) and (15.15%) in comparison to others group 
of antihypertensive drug even they were prescribed in 
more (42.31%) and (14.10%) number of population re-
spectively. No any severe ADRs were found and more 
ADRs were preventable types. The results of the above 
study would be useful for the physicians in rational 
selection of drug therapy for treatment of hyperten-
sive patients. The present data suggest that the ADRs 
monitoring needs to be done in hospital settings con-
tinuously so that untoward effect caused by different 
medicines can be identified and documented to make 
better health care system and to stop further burden of 
unnecessary use of drug by patients health care system. 
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