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ABSTRACT
These investigations compare the effectiveness of antihypertensive agents among hypertensive patients. It was an open label, prospective and comparative
study carried out in the Out-patient department at BPKIHS, Dharan, Sunsari, Nepal. Patients of either sex aged between 25-80 years suffering from mild to
moderate hypertension were randomly selected. In this study indicate various types of antihypertensive drugs for the management of hypertension like
Calcium channel blockers (amlodipine), Angiotensin Converting enzyme inhibitors (Enalpril), beta adrenergic blocker (metoprolol, propranolol, atenolol),
Angiotension receptor blocker (Losartan), Diuretics (Spironolactone, Furesomide). In this study, out of 40 patients of stage 1 hypertension: 18 % patients were
treated with ARBs, 30 % patients were treated with CCBs, 15 % patients with CCBs + diuretics, 8 % patients with β- blockers + ARBs, 10 % with ACE
inhibitors and 12.5 % patients were treated with β – blockers + CCBs. Similarly, out of 15 patients of stage 2 hypertensive patients, 6 % patients were treated
with ARBs + diuretics, 13 % patients with ARBs + β blockers, 20 % with CCBs + diuretics, 20 % with β blockers + ACE inhibitors and 40 % patients were
treated with CCBs + ARBs. Three drug combined therapy is more effective as compared to two drug combined therapy and mono therapy. In this study, male
hypertensive patients were observed more susceptible with severe hypertension as compared to female hypertensive patients. The reason corresponding to this
statement might be more stressful life style and frequent smoking habit as well as more alcohol consumption habit of male as compared to female.
Keywords: Hypertension, antihypertensive agents, Amlodipine, Age, hypertensive patients.

INTRODUCTION
In health care research quality of life has become ever more
important since the world health organization defined health
as being not only the absence of disease and infirmity but
also the presence of physical, mental and social well-being1.
Quality of life represents a broad range of human experiences
related to one’s overall well being and may be influenced by
a multitude of nonmedical factors such as financial status,
individual freedom and one’s own personal environments2.
Hypertension care includes knowledge in symptom
recognition, diets and life style modifications like routine
exercise adherence to medications which includes dosage
adjustment and timing and detection and management of
signs and symptoms of hypertension. Hypertension is not a
disease in itself, but is an important risk factor for
cardiovascular mortality and morbidity. The cutoff
manometric reading between normotensives and hypertensive
is arbitrary. For practical purposes ‘hypertension’ could be
that level of BP at or above which long term antihypertensive
treatment
will
reduce
cardiovascular
mortality.
Epidemiological studies have confirmed that higher the
pressure (systolic or diastolic or both) greater is the risk of
cardiovascular disease. Majority of cases are of essential
(primary) hypertension, i.e. the cause is not known.
Sympathetic and renin-angiotension systems may or may not
be overactive, but they do not contribute to the tone of blood
vessels and cardiac output in hypertensive, as they do in
normotensives. Many antihypertensive drugs interfere with
these regulatory systems at one level or the other.
Antihypertensive drugs, by chronically lowering BP, may
reset the barostat to function at a lower level of BP3. Nonpharmacological measures (life style modification – diet, Na+

restriction, aerobic activity or exercise, weight reduction,
moderation an alcohol intake, mental relaxation, etc.) should
be tried first and concurrently with drugs. The level to which
blood pressure should be lowered is uncertain. A value of
<140 systolic and <90 mmHg diastolic is considered
adequate response, because it clearly reduces morbidity and
mortality, though risk reduction may continue up to 120/ 80
mmHg in terms of Coronary Artery Disease, heart failure,
stroke, etc. When significant cardiovascular and/or renal
damage has already occurred, lowering blood pressure to
normotensive level may not be tolerated: edema, CHF,
angina, rise in blood urea and syncope may be precipitated:
reduce blood pressure gradually and only to the level
tolerated4. Treatment of hypertension is constantly changing
over decades. Advent of newer classes of antihypertensive
drugs such as calcium channel blockers, angiotensin
converting enzyme inhibitors and angiotensin receptor
antagonists has eclipsed the use of conventional first-line
drugs such as diuretics and ß-blockers. Stepped care
treatment has been replaced by individualized treatment
approach. Diuretics, in particular, are now seldom used
although they are still considered as one of the most
important class of anti-hypertensive agents. Most of the
physicians doubt about their efficacy and are afraid of its
adverse effects on metabolic profile. Long standing
hypertension can lead to target organ damage (TOD) and
several complications leading to associated clinical
conditions (ACC) which can increase the mortality and
morbidity.
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MATERIALS AND METHODS
Type of study
It was an open label, prospective and comparative study.

Age wise distribution of hypertensive patients
In this study, most of the hypertensive patients i.e. 25 (41.66
%) belonged to the age group 50-59 (Table 1).

Place of study
The study was conducted in B.P Koirala Institute of Health
Science (BPKIHS). BPKIHS is leading hospital in the
country. It was established in 1993, situated at the Eastern
Region of Nepal. The hospital is composed of 400 beds,
offering 24 hours service to patients.

Distribution of patients among stages of hypertension
Out of 60 Hypertensive patients, 40 (66 %), 15 (25 %), 5 (9
%) were having stage 1, stage 2 and stage 3 hypertension
respectively (Table 2).

Study Population
All hypertensive patients of Out Patient Department (OPD)
were diagnosed by hospital Physicians.
· Patient with Stage 1, Stage 2 and severe hypertension; or
had previously been treated with at least one
antihypertensive medication; with no surgical history.
· Hypertensive patients should taking Antihypertensive
medication at least since 2 months.
· Patients with systolic blood pressure above 140 mmHg
and diastolic blood pressure above 90 mmHg were
included in the study.
· Comorbid with hypertensive patients are included.
· Hypertensive patients with any age and sex group are
included.
Sample Size
The sample size is 60.
Sampling Technique
In this study, purposive sampling technique was followed.

Gender wise distribution among stages of hypertension
In case of gender-wise distribution with stages of
hypertension, out of 39 male hypertensive patients: 25 (64.10
%) observed stage 1 hypertension, 8 (20.50 %) stage 2
hypertension and 6 (15.4 %) are severe hypertension whereas
out of 21 female hypertensive patients, 12 (57.15 %) were
stage 1 hypertension, 9 (42.85 %) were stage 2 hypertension
but having no severe hypertension in case of female. In this
study, severe hypertension is devoid in female (Table 3).
Medical history of the hypertensive patients
In this study, tingling sensation were the historical disorders
in most of the patients when they suffered before with
hypertension (Figure 1).
Distribution of Mono therapy of antihypertensive agents
in hypertensive patients
Out of 19 patients taking mono therapy, majority of patients
i.e. 11 (18.33 %) were taking amlodipine, 3 (5.0 %) patients
were taking propranolol, 2 (3.33 %) were taking Enalapril
and metoprolol and 1 (1.67 %) was taking Atenolol (Figure
2).

Data collection Methods
After explaining the purpose of the study to the respondents
and obtaining their verbal consent, the researcher interviewed
all the respondents by asking questions in Nepali. The
questionnaire consisted of three parts. Part 1- consisted of the
respondent’s general information, Part 2 – consisted of
medical history and Part 3- consisted of information on
Prescribed Drugs, Minimization of blood pressure, patient
Chief Complains and Level of satisfaction.

Satisfaction level of mono therapy of antihypertensive
agents
Satisfaction levels of mono therapy of antihypertensive
agents demonstrated in Table 4.

Study Period
Study period was seven months commencing from July 2013
to February 2014. To complete the study in time, a work
schedule was prepared depending on different tasks of the
study. Two months were spent on board meeting for literature
review, selection of topic, development of the protocol.
Subsequent months were spent on official correspondence,
data collection, data analysis, report writing and submission
of report.

Distribution of combined therapy of antihypertensive
agents
Out of 41 patients taking combined therapy, most of the
patient i.e. 14 (23.33 %) were taking CCBs + Loop Diuretics,
11 (18.33) were taking CCBs + ARBs, 8 (13.33 %) were
taking BBs + CCBs, 5 (8.33 %) were taking BBs + ARBs +
Diuretics, 3 (5 %) were taking ACEs + BBs + CCBs (Figure
3).

Data analysis
All the data were checked after collection. Then data were
entered into computer and results were calculated with the
help of Microsoft Excel. The results were shown in column,
cylinder, bar and pie chart.
RESULTS
To compare the effectiveness of antihypertensive agents
among hypertensive patients, this study was performed in
BPKIHS and data were collected from the outpatients with
hypertension. A total of 60 patients were included in this
study. Among them 39 were male and 21 were female.

Side effects profile of mono therapy of antihypertensive
agents
Side effects profile of mono therapy of antihypertensive
agents demonstrated in Table 5.

Satisfaction level of combined therapy of antihypertensive
agents
Satisfaction level of combined therapy of antihypertensive
agents describe in Table 6.
Side effects profile of combined antihypertensive therapy
Side effects profile of combined antihypertensive therapy
demonstrated in Table 7.
Level of satisfaction in patients taking Amlodipine
In this study, the frequently used drugs was amlodipine (n =
32) i.e. including both mono therapy and combined therapy.
Out of 32 amlodipine users, 5 (15.63 %) excellent level of
satisfaction, 17 (53.12 %) very good, 4 (12.5 %) good level
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of satisfaction and 6 (18.75 %) were not satisfied. In case of
mono and combined therapy of amlodipine the frequent side
effects were cough, dizziness, nausea and vomiting (Figure
4).

Co morbidity conditions with hypertension
In this study it was found that, Diabetes mellitus was the
major co morbid disease i.e. 13 (21.67 %) and 7 (11.67 %)
was asthma (Table 8).

Non pharmacological approach followed in hypertensive
patients
In this study, the hypertensive patient who never use alcohol
and smoking have lower range of hypertension as compared
to hypertensive patients who are concerned with past and
sometimes habit of alcohol and smoking (Figure 5).

Drugs used in Diabetic patient’s co morbid with
hypertension
In case of diabetic patient’s co morbid with hypertension the
frequent use of drugs were amlodipine and metformin. The
patients suffering from both hypertension and diabetes,
experienced with cough after using anti-diabetic and
antihypertensive concomitantly. The details of other drugs
are given (Table 9).

Table 1: Age wise distribution of hypertensive patients
Age group
30 – 39
40 – 49
50 -59
60 -69
70-79

Number of patients
5
8
25
15
7

Table 2: Distribution of patients among stages of HTN
Stages of Hypertension
Stage 1
Stage 2
Severe

Number of patients
40
15
5

Percentage (%)
66
25
9

Table 3: Gender wise distribution among stages of hypertension
Stage 1
25 (64.10)

Male (n = 39)
Severe
6 (15.4)

Stage 2
8 (20.50)

Stage 1
12 (57.15)

Female (n = 21)
Stage 2
Severe
9 (42.85)
0

Table 4: Satisfaction level of mono therapy of antihypertensive agents
Drugs
Amlodipine
Atenolol
Metoprolol
Enalapril
Propranolol

Excellent
3 (27.27)
1 (100)
0
0
0

level of Satisfaction
Very good
Good
6 (54.54)
1 (9)
0
0
2 (100)
0
2 (50)
0
0
1 (100)

Not satisfied
1 (9)
0
0
2 (50)
0

Table 5: Side effects profile of mono therapy of antihypertensive agents
Details of side effect
Side effect
Peripheral edema
Dry cough
Bradycardia
Constipation
Dizziness
No side effects

Amlodipine (n = 11)
5 (45)
1 (9)
2 (18)
2 (18)
0
0
6 (55)

Metoprolol (n = 2)
0
0
0
0
0
0
2 (100)

Atenolol (n = 1)
0
0
0
0
0
0
1 (100)

Enalapril (n = 2)
1 (50)
0
1 (50)
0
0
0
1 (50)

Propranolol (n = 3)
2 (66.67)
0
0
0
1 (33.33)
1 (33.33)
1 (33.33)

Table 6: Satisfaction level of combined therapy of antihypertensive agents
Drugs
CCBs + Loop Diuretics
CCBs + ARBs
BBs + CCBs
BBs + ARBs + Diuretics
ACEs + BBs + CCBs

Excellent
2 (14.29)
3 (30)
1 (14.28)
1 (25)
1 (50)

Level of satisfaction
Very good
Good
7 (50)
3 (21.42)
5 (50)
0
5 (71.44)
0
3 (75)
0
1 (50)
0

Not satisfied
2 (14.29)
2 (20)
1 (14.28)
0
0

Page 905

Subash Pandaya et al. Int. Res. J. Pharm. 2014, 5 (12)
Table 7: Side effects profile of combined antihypertensive therapy
Details of side effect
Side effect
Peripheral edema
Dry cough
Headache
Bradycardia
Constipation
Dizziness
Nausea
No side effects

CCBs + Loop Diuretics (n
= 14)
8 (57)
0
4 (28.58)
0
0
0
2 (14.28)
0
6 (42.86)

BBs + CCBs
(n = 7)
4 (57)
0
2 (28.5)
0
0
0
2 (28.5)
0
3 (43)

CCBs + ARBs (n =
10)
7 (70)
3 (30)
3 (30)
1 (10)
0
0
0
0
3 (30)

BBs + ARBs +
Diuretics (n = 4)
4 (100)
1 (25)
1 (25)
0
0
0
2 (50)
0
0

ACEs + BBs +
CCBs (n = 2)
2 (100)
0
1 (50)
0
0
1 (50)
0
0
0

Table 8: Co morbid conditions with hypertension
.
Disease
No of patients
Diabetes mellitus
13 (21.67)
Respiratory disorders (asthma)
7 (11.67)
Table 9: Drugs used in Diabetic patients co morbid with hypertension (Total diabetic patients n = 13)
Metformin +
Amlodipine
6 (46.16)

Glimepiride +
Amlodipine
2 (15.38)

Metformin +
Losartan
3 (23)

Metformin + Losartan +
Amlodipine
1 (7.69)

Glipizide +
Losartan
1 (7.69)

Figure 1: Medical history of the hypertensive patients

Figure 2: Distribution of Mono therapy of antihypertensive agents in hypertensive patients
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Figure 3: Distribution of combined therapy of antihypertensive agents

Figure 4: Level of satisfaction in patients taking Amlodipine

Figure 5: Non pharmacological approach followed in hypertensive patients
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DISCUSSION
The world health organization (WHO) experts a 100 %
prescription drugs in generic names. Increasing generic
prescribing substantially reduce the cost of drugs for the
patients and costs for pharmacists. Besides, low generic
prescribing adds to the confusion of patients who are already
faced with the burden of poly-pharmacy. In this study,
Calcium Channel Blockers (18.33 %) constituted the most
frequently prescribed antihypertensive drug as a mono
therapy. Calcium Channel Blockers had been found to lower
blood pressure more than diuretics, beta blockers, angiotensin
receptors blockers and other agents when used as mono
therapy. Beta blockers were the second most commonly
prescribed antihypertensive drugs in mono therapy and
Angiotension Converting Enzyme Inhibitors were the least
prescribed antihypertensive drugs in mono therapy but
diuretics are not prescribed as a mono therapy in this study,
which is entirely different from study done by Igbiks et al
which reported that most commonly prescribed drug are
diuretics (41.2 %) as a mono therapy. CCBs is the second
most (35.3 %) commonly prescribed antihypertensive agents
in mono therapy and beta blockers were the least commonly
(5.9 %) prescribed antihypertensive drugs in mono therapy5.
In this study, effectiveness of anti hypertensive agents was
compared according to minimum side effect as well as
satisfaction level of patient. The drugs which nicely
minimizes elevated blood pressure and does not exhibited
any side effect or patient feeling comfortable after using anti
hypertensive agents are considered more effective anti
hypertensive agents. Furthermore, the agents which showed
maximum side effect and does not minimizes elevated blood
pressure or agents which exhibited few or no side effect but
elevated pressure is not minimized and patient is not satisfied
after using anti hypertensive agents are considered less
effective drugs. Regarding the satisfaction level of mono
therapy of antihypertensive agents amlodipine possess 3
(27.27 %) excellent satisfaction, 6 (54.54 %), 1 (9 %), 1 (9
%) possess very good, good and not satisfaction respectively.
Out of 1 atenolol users, 1 (100 %) exhibited excellent level of
satisfaction and 2 users of metoprolol: 2 (100 %) experienced
very good level of satisfaction. Enalapril related with 2 (50
%) very good level of satisfaction and 2 (50 %) are not
satisfied. Single users of propranolol related with only good
level of satisfaction. Dry cough is common side effect with
both amlodipine and enalapril whereas dry cough and
bradycardia are common only with amlodipine. In this study,
regarding the mono therapy of antihypertensive agents
calcium channel blocker (amlodipine) and beta blocker
(atenolol and metoprolol) working effectively. Regarding the
use of drugs, amlodipine (CCBs) was the most frequently
prescribed drug in this study. This might be due to less
complication of CCBs, high safety of amlodipine and
preferences in case of treatment hypertension with no
previous treatment. Furthermore, amlodipine has a rapid
onset of action and with availability of slow release
formulations and different doses, once a day dosing is
possible with smooth blood pressure control. Such discussion
is quite similar to study done by shrestha RK et al6. The
common side effects reported in this study were peripheral
edema, dizziness, constipation, headache, bradycardia. The
side effects experienced most frequently with amlodipine
were peripheral edema (9 %, n = 1), dry cough (18 %, n = 2),
bradycardia (18 %, n = 2). Edema occurs with calcium
channel blockers because of vasodilation in the distal
arterioles, thereby leading to increased intravascular capillary

pressures and increased venous pressures, at least in the
lower extremities and eventually leakage of fluid into
extracellular space. Excessive vasodilation results in
headache, dizziness, flushing etc. In this study combination
therapy was used in large proportion of patients to treat
moderate hypertension. Amlodipine was reported more
effective in both cases of mono therapy and combined
therapy of anti hypertensive agents. In this study,combined
therapy of 3 drugs were considered more effective than 2
drug combined therapy. BBs + ARBs + diuretics exhibited 1
(25 %) excellent satisfaction and 3 (75 %) very good level of
satisfaction. This (BBs + ARBs + diuretics) combined
therapy exhibited peripheral edema, dry cough and dizziness
side effect. Despite of these side effects this combined
therapy lowered elevated blood pressure effectively and
patients also not feeling discomfort after using such
combined therapy so considered effective anti hypertensive
therapy. ACEs + BBs + CCBs showed 1 (50 %) excellent
satisfaction and 1 (50 %) very good level of satisfaction.
Patients experienced dry cough and constipation with this
therapy. Despite of these side effects, ACEs + BBs + CCBs
also lowered elevated blood pressure and patients feeling
comfortable after using this anti hypertensive combined
therapy. In this study, ACE inhibitors i.e. enalapril is
considered not effective. It may be due to the fact that the
patients attending outpatient department are mostly due to
problems related with either uncontrolled blood pressure or
side effects of drugs. Furthermore, in most of the studies
enalapril shown dry cough and in few cases it also increases
blood sugar level of hypertensive patients. Regarding the
effectiveness of hypertensive with anti hypertensive agents
some studies shows that ACE inhibitors are more effective.
On the other hand, some studies indicate that beta blockers
are more effective whereas other observation reported that
calcium channel blockers and angiotensin receptor blockers
are more effective. The selection or noted to be exactly
effective anti hypertensive agents are still controversial, there
is a big question mark regarding which agents is more
effective. But in this study calcium channel blockers
(amlodipine) is reported more effective antihypertensive
agents according to patient level of satisfaction and
minimization of BP in case of both mono and combined
therapy in hypertensive patients. In addition, three drug
combinations were more effective than two drug
combinations. In addition, to anti hypertensive drugs, patients
were advised to take adjuvant therapy like aspirin and statins.
Several studies demonstrated that use of aspirin leads to 16 %
reduction in all cardiovascular events and 20 % reduction in
myocardial infarction in hypertensive patients. Hypertension
and hypercholesterolemia often co- exist as risk factor and
one study (ASCOTLLA) observed the benefits of lipid
lowering therapy in hypertensive patients7.
CONCLUSION
Hypertension is now considered as a part of complex
syndrome of changes in cardiac and vascular structure and
function. All of the current guidelines suggest that ≥ 1
antihypertensive agent is required in most patients with
hypertension to reach BP goals that will effectively reduce
the cardiovascular risk. Choice of combination therapy
depends upon the risk factors, presence of co morbidities like
diabetes, renal dysfunction and the adverse effects and
tailored according to individual patient. The adequate control
of blood pressure in hypertensive patient was shown to be
most effective on combination of three antihypertensive
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drugs. In this study all groups in mono therapy and
combination therapy were equally effective in reducing BP.
Combination therapy were used in large proportion of
patients to treat moderate hypertension, in which two drug
combinations were used more. Amlodipine was reported
more effective in both cases of mono therapy and combined
therapy of anti hypertensive agents. In this study, ACE
inhibitors i.e. enalapril is considered not effective. It may be
due to the fact that the patients attending outpatient
department are mostly due to problems related with either
uncontrolled blood pressure or side effects of drugs.
Furthermore, in most of the studies enalapril shown dry
cough and in few cases it also increases blood sugar level of
hypertensive patients. The main outcomes of this study were:
(1) Treatment rates depended on age: young hypertensive
patients (16–40 years) compared with the older age groups
were substantially less aggressively treated (low rate of drug
treatment; if treated, mostly with mono therapy). (2) There
were only limited gender differences. (3) Treatment intensity
increased when concomitant diseases were present, while
there were only minor changes in preferences of the various
drug classes. (4) Selected physician variables did not
influence drug prescribing.

ACKNOWLEDGEMENT
We are acknowledging to the B.P. Koirala Institute of Health Sciences
(BPKIHS), Out-patient department at BPKIHS, Dharan, Sunsari, Nepal for
their endeavor supports to successfully complete this work.
REFERENCES
1. Isabelle Cote, Jean Pierregregoire, Jocelynemoisan and Isabelle chabot.
Quality of life in hypertension: the sf-12 compared to the sf-36.
Canadian Journal of Clinical Pharmacology 2004; 2(2): e232-e238.
2. Hubert Chen, Darren B Taichman and Ramona L Doyle. Health related
Quality of Life and Patient-reported Outcomes in Pulmonary Arterial
Hypertension. Proceedings of the American Thoracic Society 2008; 5(5):
623–630. http://dx.doi.org/10.1513/pats.200802-020SK
3. Tripathi KD. Essentials of Medical Pharmacology. 6th Edition. Jaypee
Brothers Medical Publishers; 2010. p. 539.
4. Tripathi KD. Essentials of Medical Pharmacology. 6th Edition. Jaypee
Brothers Medical Publishers; 2010. p. 550.
5. Igbiks Tamuno and Joseph Fadare. Drug treatment for hypertension in a
tertiary health care facility in northern Nigerian. International Journal of
Pharmaceutical and Biomedical Research 2011; 2(2):104-109.
6. D Pittrow, W Kirch, P Bramlage, H Lehnert, M Höfler, T Unger et al.
Patterns of antihypertensive drug utilization in primary care; 2014.
7. Nazia Yasmeen, Ravindra K Varma, Shahina S Siddiqua and Aruna
Donepudi. Efficacy and Tolerability of Different Antihypertensive
Drugs in Patients with Mild to Moderate Hypertension in a Tertiary Care
Hospital – A Prospective, Comparative Study. Archives’ of Applied
Science Research 2011; 3 (1): 436-443.
Cite this article as:
Subash Pandaya, Md. Reyad-ul-ferdous, Vijay Kumar Panthi, Manson
Pandey, Laxman Maharjan. Effectiveness of antihypertensive agents among
hypertensive patients of Nepal. Int. Res. J. Pharm. 2014; 5(12):903-909
http://dx.doi.org/10.7897/2230-8407.0512183

Source of support: Nil, Conflict of interest: None Declared

Page 909

