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Abstract

Background

Most elderly patients with high blood pressure have isolated systolic hypertension. Enalapril and
amlodipine are respectively the most commonly prescribed ACE inhibitors and calcium channel blockers
in Nepal. The goal of the current study was to compare the adverse drug reaction associated with
amlodipine and enalapril in the study population as well as to compare the mean blood pressure and
pulse rate reductions caused by amlodipine and enalapril in isolated systolic hypertensive patients.

Materials and Methods

A comparative cross-sectional study was performed on 72 patients of both genders within the age group
of 30 to 90 years; with isolated systolic hypertension; attending the out-patients department of Medicine
of Nobel Medical College and Teaching Hospital; from December 2022 to February 2023. Mean
reductions in systolic and diastolic blood pressure in the two treatment groups over the eight-weeks study
period was calculated and then compared. Frequencies of patients developing different side effects was
also calculated and compared between the two groups.

Results

Systolic blood pressure was reduced by 16.1% in amlodipine group and by 18.8 % in enalapril group.
Enalapril was slightly more efficacious in reducing the systolic blood pressure but such changes were
found to be of no significant difference when compared between the two groups. (p > 0.05). The incidence
of adverse effect was more in the amlodipine group in comparison to the enalapril group. Dry cough,
dizziness, headache and fatigue with enalapril; and headache, peripheral edema, shortness of breath,
fatigue, and flushing and dizziness with amlodipine were the common adverse effects.

Conclusion

Both amlodipine and enalapril were equally effective in lowering systolic blood pressure without
significantly lowering diastolic blood pressure. They were also generally well tolerated, though
amlodipine was slightly more likely to cause side effects.
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Introduction

The treatment of hypertension is the most fre-
quent reason patients visit a doctor and use
chronic prescription drugs, and hypertension is
highly prevalent throughout the world [1, 2].
Among the leading causes of morbidity and mor-
tality worldwide right now is hypertension. It has
been estimated that 7.1 million deaths worldwide
were attributable to hypertension, and that there
may be as many as 1 billion people who have it
[3]. Non-optimal blood pressure causes roughly
two-thirds of strokes and half of ischemic heart
disease worldwide [4]. At the moment, 19.7% of
Nepalis have hypertension [5]. Systolic-diastolic
hypertension (SDH), isolated systolic hyperten-
sion (ISH), and isolated diastolic hypertension
(IDH) are just a few of the many variations of
hypertension [6, 7]. Systolic blood pressure
alone is elevated in ISH. In isolated systolic
hypertension, the systolic blood pressures is
greater than or equal to 130 mm Hg and diastolic
blood pressure is equal to or less than 90 mm Hg.
About 50% of individuals over the age of 60 years
have ISH, which is the most prevalent type of
high blood pressure in elderly patients [8]. This
kind of high blood pressure can also occur in
younger people. Due to the epidemic of over-
weight and obesity, the prevalence of ISH has
also risen among young adults in recent decades
[9, 10]. ISH is due to loss of elasticity of arteries.
When arteries become stiff and less elastic; they
can't expand and contract in a normal way caus-
ing systolic blood pressure to go up. Diastolic
blood pressure goes down because of less elas-
ticity and less peripheral resistance. Without
treatment, ISH can damage organs just like other
types of untreated hypertension. Kidney failure,
cardiovascular diseases, and death are all risks
associated with isolated systolic hypertension.
The treatment to lower systolic blood pressure
must prevent the diastolic blood pressure from
falling too low, which can lead to other complica-
tions, in order to control ISH and prevent health
issues. Systolic hypertension can be brought
down to safe levels with the help of medication as
well as dietary and lifestyle change [11, 12]. Typi-
cal treatments for systolic hypertension include
thiazide-type diuretics (TTD), calcium channel
blockers (CCB), angiotensin converting enzyme
inhibitors (ACEI), or a combination of two medi-
cations from the aforementioned groups [13].
Enalapril and amlodipine, respectively, are the
calcium channel blockers and ACE inhibitors that
are most frequently prescribed in Nepal, accord-
ing to a study [14]. ACE inhibitors include captoril,
enalapril, fosinopril, lisinopril, ramipril, moexipril,

%

Nepal Journals Online: www.nepjol.info

Official website: www.jonmc.info

etc. and most ACE inhibitors are oral medica-
tions. These drugs inhibit the vasoconstrictive
and aldosterone-secreting effects by stopping
the production of a hormone called angiotensin Il
The starting dose of enalapril (the most fre-
quently prescribed ACE inhibitor) in adults of 18
years and older is 5 mg taken by mouth once per
day. The daily dosage usually ranges between 10
to 40 mg. Dizziness, weakness, skin rash, and
cough are some of the more frequent enalapril
side effects that can happen. Serious side effects
include: trouble breathing or swallowing, hoarse-
ness, tightness in chest, yellowing of skin or the
sclera of eyes, fainting, inability to pass urine,
change in the amount of urine passed, blood in
urine, weight gain, numbness or tingling, short-
ness of breath, irregular heartbeat, swelling
(angioedema) of face, throat, tongue, lips, eyes,
hands, feet, ankles, or lower legs and fever, sore
throat, chills. The following medications are cal-
cium antagonists: amlodipine, diltiazem, felodipi-
ne, isradipine, nicardipine, nifedipine, nisoldipi-
ne, and verapamil. Due to its slow but complete
absorption and moderately high bioavailability
(64—90%), amlodipine is one of the most com-
monly used 1, 4-dihydropyridine calcium channel
antagonists [14]. Amlodipine reduces the con-
tractility and vasodilatation of vascular smooth
muscle by blocking the entry of calcium ions
through L-type calcium channels, which are pri-
marily found in vascular smooth muscle cells
[15]. Amlodipine typically comes in a once-daily
dose because of its prolonged half-life, which is
good for patient compliance. With a daily dose of
10 mg, a starting dose of 5 mg is typically advis-
ed. Constipation, palpitations, fatigue, flushing,
headache, nausea, rash, swelling in the feet and
lower legs, and dizziness are just a few of the side
effects of calcium channel blockers that may
occur.

There aren't many studies comparing these
drugs' safety and efficacy, and the ones that do
exist are all done on western populations. Infor-
mation about the population of South Asia is lack-
ing.

The present study was conducted to compare the
mean reduction in BP and pulse rate by
amlodipine and enalapril in isolated systolic
hypertensive patients and to compare the
adverse drug reaction (ADR) associated with
amlodipine and enalapril in the study population.

Materials and Methods

A cross-sectional and comparative study was
designed among the patients attending outpa-
tient door (OPD) at Nobel Medical College
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Teaching Hospital (NoMCTH) and was diag-
nosed with isolated systolic hypertension for a
period of December 2022 to February 2023. The
study was carried after getting the approval from
institutional review committee (IRC), NOMCTH.
Written informed consent was collected from all
eligible patients in their native language. Patien-
ts; in the age range of 30-90 yrs and regardless
of sex were selected from the medicine opd on
the basis of a known systolic blood pressure
exceeding 140 mm Hg but not exceeding 200
mm Hg and a diastolic blood pressure less than
90 mm Hg. They were either newly diagnosed
cases, previously diagnosed cases who had not
yet begun treatment, or previously diagnosed
cases who had stopped taking their antihyper-
tensive medication at least one week (two weeks
in the case of diuretics) prior to enrolling in the
study. Patients were excluded if they had a his-
tory of ischemic heart disease, accelerated
hypertension, a serious systemicillness, asthma,
a known allergy to ACE inhibitors or calcium
antagonists, or if they were taking medication
that had the potential to raise blood pressure.
(e.g- NSAIDs, steroids) Patients suffering from
secondary hypertension, patients prescribed
with more than one antihypertensive drug, preg-
nant women and lactating women were also
excluded. The study considers 95% confidence
interval and 80% power to evaluate the sample
size. Since all the population were a diagnosed
case of isolated systolic hypertension and con-
sidering the prevalence of monotherapy with
amlodipine to be 60 % from previous related stud-
ies. Now using the formula, n= z* p q/I° where Z=
1.96 at 95% confidence interval, p =60% [14],
g=40% and 1=20% of p i.e.; 12. Putting in the for-
mula n=64 i.e. 32 in each group but 36 cases in
each group were included to compensate any
dropouts. Convenience sampling method was
employed in the study.

The OPD ticket was duly filled by interns or
attending doctors. It included information about
the patient, their history with medications and
medical conditions, their complaints, and their
diagnosis. Additionally, it included the patient's
medication that had been prescribed by the
attending physician as well as monitoring data
like blood pressure and pulse rate. Measurement
of blood pressure in the study population was
done using a mercury sphygmomanometer. Prop-
erly maintained device with appropriate size cuff
was used. Patient was allowed to sit in a quiet
room for at least 5 minutes in chair with feet on
the floor and arm supported at heart level before
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beginning BP measurement. Tight clothing's
were removed and patients were instructed to
avoid talking before and during blood pressure
measurement. In a seated position, an average
of two blood pressure readings was taken in both
hands. We considered the arm with the higher
average BP. Pulse rate measurement: The
researcher felt the radial artery over a radial bone
to manually record the pulse rate.

The 72 patients in this prospective, parallel group
study; which lasted for 8 weeks; were of both gen-
ders; and they ranged in age from 30 to 90 years
old; an was diagnosed with isolated systolic
hypertension; attending the out- patients depart-
ment of Medicine of Nobel Medical College and
Teaching Hospital. Patients were randomized by
the technique of minimization in an observer-
blind study. Nurse performing the blood pressure
measurements was not aware of the patient's
treatment though the patient and the treating doc-
tor and the researcher were aware of the type of
medication the particular patient was receiving.
Eligible patients were randomly divided into
groups A and B. In Group A patients; treated with
daily dose of amlodipine (5-10 mg) of a particular
brand were included and in group B; patients
treated with daily dose of enalapril (5-20 mg) of a
particular brand were included. Patients were
advised to take it regularly after lunch. Patients
were instructed to take their medication at home.
They were then checked in at the out-patient
department (OPD) after four weeks, and their
blood pressure and pulse rate were once more
recorded on the patient profile form. Patients
were advised to keep taking their medication reg-
ularly. After eight weeks patients we rechecked in
at OPD again. At eight weeks, patients' blood
pressure and pulse rate were once more noted
on the patient profile form. Based on patient com-
plaints and patient interviews, the ADR experi-
enced by the study population were documented
in the patient profile form.

The data analysis tool of choice was SPSS. The
mean and standard deviation of every quantita-
tive variable were used to describe them. Utiliz-
ing an independent samples t-test, the mean
decrease in blood pressure and pulse rate in the
two treatment groups over the course of the
eight-week study were calculated and compared.
p value of <0.05 was considered significant.

Results
Atotal of 72 patients participated in the study and

consisted of 41 males (56.95%) and 31females
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(43.05%) (Table 1). Distribution of patients in the
age group of 31-40 years was 23.6%; 41-50
years were 19.4%; 51-60 years were 19.4%; 61-
70 years were 29.2% and above 70 years were
8.3%. (Table 2)There was no significant differ-
ence in baseline blood pressure (Both systolic
and diastolic) and pulse rate between the two
groups (p > 0.05) (Table 1). The results of the
study demonstrated that the systolic and diastolic
blood pressure varied from zero to 8" week in
each test group significantly. (Table 3) Despite
the fact that both groups' blood pressure reduc-
tions were significant (p < 0.05) between the two
treatments it was statistically insignificant. (p >

0.05) (Table 4).
Mean systolic blood pressure was reduced from

161 to 135 mm Hg (amlodipine) and 165 to 134
mm Hg (enalapril) after 8 weeks treatment. Mean
diastolic blood pressure was reduced from 82 to
74 mm Hg (amlodipine) and 85 to 75 mm Hg
(enalapril) after 8 weeks treatment. The pulse
rate was reduced from 77 to 74 beats per minute
(amlodipine) and from 75 to 70 beats per minute.
(enalapril) At the end of 8 weeks treatment, the
systolic blood pressure had fallen by 26 mm Hg
and diastolic blood pressure had fallen by 8mm
Hg in the subjects treated with amlodipine
whereas we found that systolic blood pressure
had fallen by31 mm Hg, and diastolic blood pres-
sure had fallen by 10 mm Hg in the subjects
treated with enalapril. The pulse rate had fallen
by 3 and 5 beats per min in amlodipine an
enalapril group respectively.

No patients were withdrawn from the study; nei-
ther from the amlodipine group nor from the
enalapril group because the adverse effects
encountered were mild to moderate. In the
amlodipine group, 24 patients (66.7%) were kept
on a dose of 5 mg per day throughout the study,
while 12 patients (33.3%) needed to be titrated to
10 mg per day. In the enalapril group, seven addi-
tional patients (19.4%) were titrated to 20 mg
daily, while sixteen patients (44.4%) received 10
mg and thirteen patients (36.1%) were main-
tained on 5 mg daily. The average dose of
enalapril was 10.1mg, and the average dose of
amlodipine was 6.7mg. The side effects that the
patients in the enalapril and amlodipine groups
experienced are displayed in Table 5.
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Table 1: Baseline characteristics of patients of isolated
systolic hypertension receiving Amlodipine and
Enalapril as monotherapy (n,=36) and (n,=36) (Total N=
72)

Baseline characteristics Al Enalapril group P value
group

Number of patients 36 36

Age range (in years) 30-90 30-90

Sex (male/female) 21115 20/16

Dietary habits Vegetarian 4 4
Non-
vegetarian 32 32

Education Literate 16 13
Illiterate 20 23

Occupation Service 7 6
Business 8 5
Teacher 2 3
Farmer 5 6
Housewife 13 13
Others 1 3

Systolic BP (mm of Hg) 161.22(£16.22) 165.11(+22.02) P>0.05
Diastolic BP (mm of Hg) 82.11(+749) 85(45) P>0.05
Pulse (beats per minute) 7761 (+14.19) 7539 (%13.18) P>0.05
Habitat Rural 16 14

Urban 20 22
|

Table 2: Age group distribution of the study population

A Amlodipine  Enalapril .
Description ~ Category (nt=36) (nz=36) Total N=72
Age (inyears) 31-40 10 7 17

41-50 7 7 14
51-60 7 7 14
61-70 10 1 21
>70 2 4 6

Table 3: Changes in the BP and Pulse Rate in
Amlodipine (Group — A) and Enalapril (Group - B)
expressed as (Mean £SD) and student paired t test

Parameter Mean  SD P value
0 weeks
Groups At 0 weeks At4weeks At8weeks versus 8
wks
Systolic BP  Amlodipine Group ~ 161.22 14131 (+ 13564 (+ P <0.0001
(mm Hg) (£16.22) 12.74) 11.65)
Enalapril Group 165.11(+2 137.06 134.28
2.02) (+1466) (+11.40)
Diastolic BP  Amlodipine Group ~ 82.11 76.86 74.85 P <0.0001
(mm Hg) (£7.49) (+8.99) (+8.44)
Enalapril Group 85(%5) 79.33 7517
(#7.2) (#8.12)
Pulse (Beats Amlodipine Group ~ 77.61 75.31 74.83 P <0.0001
per min) (£14.19) (£11.05) (+852)
Enalapril Group 75.39 70.53 70.78
(£13.18) (8.16) (+6.35)

Table 4: Inter group comparison of Blood pressure and
Pulse Rate at Baseline and at 8 weeks

Parameter Mean % SD Mean % SD
Baseline At 8 Weeks
Amlodipine  Enalapril Amlodipin  Enalapril
Group Group e Group Group
SystolicBP  161.22 165.11(+2 p>0.05 13564 (+ 134.28 p>0.05
(mm Hg) (£16.22) 2.02) 11.65) (£11.40)
Diastolic BP  82.11 85(%5) p>0.05 74.85 75.17 p>0.05
(mm Hg) (£7.49) (18.44) (18.12)
Pulse (Beats 77.61 75.39 p>0.05 7483 70.78 p>0.05
per min) (£14.19) (£13.18) (48.52) (46.35)
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Table 5: Adverse effects encountered by the study popu-
lation in Amlodipine group and enalapril group

Amlodipine Group

Enalapril Group

Parameter (no. of patients)

(no. of patients)

~
o

Peripheral edema
Shortness of breath
Headache
Palpitation
Fatigue
Dizziness
Flushing

Tingling sensation
Dry cough
Sinusitis

Rhinitis

Sore throat

Taste alteration
Vomiting

Chest pain
Decreased sleep
Constipation

Anorexia
.|

O OO O O O OO O O OMNMNWDN O
O 2 O N OO OO O N~ whhNhoMNNOo

Discussion

Both patient groups shared the same demo-
graphic information. After four weeks, amlodipine
decreased systolic and diastolic blood pressure
from 161.22 (+16.22)/82.11 (x7.49) mm Hg to
141.31 (£12.74)/76.86 (+£8.99), and after eight
weeks, to 135.64 (+11.65)/74.85 (+8.44) mm Hg.
Systolic and diastolic blood pressure dropped
with enalapril, going from a mean of
165.11(222.02)/85(x5) mm Hg at the beginning
to 137.06(£14.66)/79.33(x7.2) after four weeks
and 134.28(+11.40)/75.17(x8.12) mm Hg after
eight weeks. Amlodipine reduced pulse rate from
77.61(£14.19)to 75.31 (£11.05) after four weeks
and to 74.83 (£8.52) bpm after eight weeks. After
4 weeks, enalapril reduced the pulse rate from
75.39 (£13.18) to 70.53 (+8.16), and after 8
weeks, it dropped to 70.78 (£6.35) bpm. Dry
cough, lightheadedness, fatigue, peripheral
edema, shortness of breath, and headache were
the side effects of enalapril. The most typical
ADRs were flushing and vertigo when taking
amlodipine. Despite being greater in the enalapril
group than the amlodipine group, the decrease in
systolic and diastolic blood pressure was not sta-
tistically significant (p> 0.05) when compared
between the groups. In this study, individual medi-
cations decreased blood pressure on average
more than they did in Gryglas P.'s research [16] in
Poland and Fowler et al. [17] in Denmark. This
may be due to the study population's varied eth-
nicity and culture. Moreover, it was discovered
that enalapril slightly lowers blood pressure more
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compared to amlodipine, but this difference was
not statistically significant. This demonstrates
that lowering blood pressure with amlodipine and
enalapril is equally effective. The research done
by Gryglas P [16] and Fowler et al. [17] and this
study are comparable. The exact opposite, how-
ever, is true in that amlodipine slightly lowers
blood pressure more than enalapril [17]. Once
more, this might be a result of the study popula-
tion's diverse ethnicity and culture.

This study has important limitations. The associ-
ated risk factors were not taken into account.
Similarly, the impact from the non-pharmacologi-
cal treatment such as diet and life style changes
was not considered.

Conclusion

Over the course of 8 weeks, patients with ISH
experienced satisfactory blood pressure reduc-
tions with both amlodipine and enalapril. Both
medications were reasonably well tolerated and
equally effective at lowering systolic blood pres-
sure without significantly lowering diastolic blood
pressure with slightly more incidence of side
effects with amlodipine.
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