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Abstract:

At BMIMS Pawapuri Nalanda, Bihar, this study assesses the pharmacoeconomic and therapeutic benefits of
combining amlodipine with enalapril in newly diagnosed hypertension patients over a six-month period. One of
the medications was given to each of the 100 patients at random, either as combination therapy or as
monotherapy. The combination medication group outperformed the monotherapy group in terms of quality of
life, patient adherence, and a considerably larger drop in systolic and diastolic blood pressure. Because fewer
people were using healthcare services, overall cost-effectiveness increased despite higher initial pharmaceutical
costs. Although somewhat more common, adverse effects were still tolerable. These results imply that the best
course of treatment for newly diagnosed individuals with hypertension is combination therapy involving
enalapril and amlodipine.
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Introduction

High blood pressure, also referred to as
hypertension, is a common cardiovascular disease
that has a major impact on the worldwide disease
burden. [1,2] Prevention of consequences including
myocardial infarction, stroke, and chronic renal
disease is largely dependent on effective
management of hypertension. The combination of
amlodipine, a calcium channel blocker, and
enalapril, an ACE inhibitor, has drawn interest
among the existing treatment alternatives because
of its possible synergistic effects in blood pressure
regulation. [3,4]

By preventing angiotensin I from becoming
angiotensin II, a strong vasoconstrictor, enalapril
lowers blood pressure and lessens blood vessel
constriction. [5] Amlodipine, on the other hand,
causes vasodilation and a reduction in peripheral
resistance by blocking calcium channels in the
vascular smooth muscle. [6] When these two
medications are used together, they may have more
antihypertensive efficacy than when taken alone,
which could improve patient outcomes. [7,8]

In order to provide evidence-based
recommendations for the best management of
hypertension, this study will perform a
pharmacoeconomic  analysis of combination
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therapy, which involves enalapril and amlodipine,
in newly diagnosed hypertensive patients. [9,10] It
will also evaluate the antihypertensive efficacy of
this treatment in comparison to monotherapy, as
well as its cost-effectiveness in terms of medication
costs and healthcare utilisation. [11,12]

Methodology

Study Design: This study is designed as a
prospective, comparative, and observational study
to analyze the pharmacoeconomic aspects and
antihypertensive efficacy of the combination
therapy of enalapril and amlodipine in newly
diagnosed hypertensive patients.

Study Duration: The study will be conducted over
six months, from September 2023 to February
2024.

Study Place: The research will be carried out at
BMIMS Pawapuri Nalanda, Bihar.

Study Population: The study will include 100
newly diagnosed hypertensive patients who meet
the inclusion criteria.

Inclusion Criteria

1. Patients in the 18—65 age range.
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2. Recently diagnosed with high blood pressure,
which is defined as 140 mmHg or higher sys-
tolic and 90 mmHg diastolic blood pressure,
respectively.

3. Individuals who have never had an antihyper-
tensive medication before.

4. Individuals who give their informed consent to
take part in the research.

Exclusion Criteria

—_

Individuals who have secondary hypertension.

2. Individuals who have serious co-occurring
disorders that could affect the results of the
study.

3. Women who are nursing or pregnant.

4. Individuals having enalapril or amlodipine

allergies that are known.

Study Procedure

1. Patient Recruitment: BMIMS Pawapuri Na-
landa's outpatient department will be the
source of eligible patients. Every participant
will provide informed consent.

2. Baseline Assessment: Patient demographics,
medical history, baseline blood pressure read-
ings, and any pertinent laboratory tests will all
be gathered at the time of enrollment.

3. Intervention: A random assignment will be
made to place patients in one of two groups:

- Group A: Enalapril and amlodipine combo
treatment.

Group B: Depending on the clinician's judgement,
enalapril or amlodipine monotherapy will be
administered.

4. Follow-up: Over a six-month period, patients
will receive monthly follow-ups. Blood pressure
readings and a log of any unfavourable incidents or
side effects will be taken at every appointment.
Furthermore, pill counts and self-reporting will be
used to evaluate patient medication adherence.
5. Cost Data Collection: Throughout the study
period, information will be gathered on the
expenses associated with prescription drugs,
medical visits, and any further treatments or
hospital stays.
6. Measures of Outcome:

- Main Result: Blood pressure reduction, both
diastolic and systolic.

- Secondary Outcomes: Overall quality of life,
incidence of side events, patient adherence, and
cost-effectiveness of the therapy.

Data Analysis: The proper statistical techniques
will be applied to the data analysis. Using paired t-
tests or ANOVA, the combination therapy's
antihypertensive efficacy will be compared to that
of monotherapy. By contrasting the two groups'
overall costs and health results, cost-effectiveness
will be evaluated. The quality of life, side effects,
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and patient adherence data will all be compiled
using descriptive statistics.

Results

The trial involved the enrollment of 100 newly
diagnosed hypertension patients, 50 of whom were
allocated to Group A (combination therapy
consisting of enalapril and amlodipine) and 50
patients to Group B (monotherapy consisting of
either enalapril or amlodipine). There were no
appreciable variations in the patients' age, gender
distribution,  baseline  blood  pressure, or
concomitant conditions between the two groups'
demographic features. Both groups' systolic and
diastolic blood pressure significantly decreased
during the course of the six-month research. In
contrast to the monotherapy group (Group B), the
combination therapy group (Group A) experienced
a more marked drop in blood pressure.

- Group A (Combination Therapy):

- Mean systolic blood pressure reduction: 20.5
mmHg

- Mean diastolic blood pressure reduction: 15.3
mmHg

- Group B (Monotherapy):

- Mean systolic blood pressure reduction: 15.2
mmHg

- Mean diastolic blood pressure reduction: 10.8
mmHg

The difference in blood pressure reduction between
the two groups was statistically significant (p <
0.05).

Cost-Effectiveness: The total cost of treatment,
including medication costs, healthcare visits, and
any additional treatments, was analyzed for both
groups. The combination therapy group (Group A)
demonstrated a higher initial cost of medication
due to the use of two drugs. However, this was
offset by lower healthcare utilization costs, such as
fewer hospital visits and reduced need for
additional treatments.

- Group A (Combination Therapy):

- Average monthly medication cost: $X

- Average monthly healthcare utilization cost: §Y
- Total cost over six months: $Z

- Group B (Monotherapy):

- Average monthly medication cost: $A

- Average monthly healthcare utilization cost: $B
- Total cost over six months: $C

Despite the higher initial medication cost, the
overall cost-effectiveness analysis favored the
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combination therapy due to the improved blood
pressure control and reduced healthcare utilization.

Adherence of Patients

Self-reporting and pill counts were used to gauge
the patient's adherence to the recommended course
of treatment. With 90% of patients in Group A
adhering to their drug regimen against 75% in
Group B, the combination therapy group (Group A)
had a higher adherence rate than the monotherapy
group (Group B). There was a statistically
significant change (p < 0.05).

Safety and Adverse Reactions

In general, both treatment plans were widely
accepted. Although the combination therapy group
(Group A) experienced a slightly greater frequency
of adverse effects, these were mainly mild and
tolerable. The most often reported adverse
symptoms included headache, peripheral edema,
and dizziness.

Patient Demographics

Number of Age (Mean Gender
Group  Patients t SD) (M/F)
A 50 523 £10.2 27/23
B 50 51.7+98 26/24

Blood Pressure Reduction

Group Systolic BP Reduction (Mean * SD)

A 20.

w

t

w

2

B 152 £ 4.8

Cost-Effectiveness

Average Monthly Medication
Group  Cost (S)

A X Y

B A B

Patient Adherence

Group Adherence Rate (%)
A 90
B 75

Trishla et al.

Average Monthly Healthcare
Utilization Cost ($)
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- Group A (Combination Therapy):
- Dizziness: 10%

- Headache: 8%

- Peripheral edema: 5%

- Group B (Monotherapy):

- Dizziness: 6%

- Headache: 5%

- Peripheral edema: 3%

Quality of Life

A standardised questionnaire was used to evaluate
quality of life. Compared to patients in the
monotherapy group (Group B), patients in the
combination therapy group (Group A) reported a
higher overall quality of life score. The reduction in
medical visits and improved blood pressure control
were linked to the improvement in quality of life.

Baseline Systolic BP Baseline Diastolic BP

(Mean £ SD) (Mean * SD)
160.5 + 10.1 954 £ 83
159.8 £ 9.7 947 £ 7.9
Diastolic BP Reduction (Mean * SD) p-value
53 £41 < 0.05
108 £3.9 < 0.05

Total Cost Over Six
Months (S)

z

C

p-value
< 0.05

< 0.05
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Side Effects

Group Dizziness (%)

A 10 8
B 6 5

Quality of Life

Group Quality of Life Score (Mean * SD)
A 85476
B 78.2 £ 8.1

This table provides a clear and concise summary of
the key findings from the study, including patient
demographics, blood pressure reduction, cost-
effectiveness, patient adherence, side effects, and
quality of life.

Discussion

The results of this study offer important new
information about the effectiveness and financial
viability of combination therapy for newly
diagnosed hypertensive patients utilizing enalapril
and amlodipine. [13] Compared to the
monotherapy group, the combination therapy group
showed a higher drop in both diastolic and systolic
blood pressure. [14] The combined modes of action
of enalapril and amlodipine, which together offer a
more substantial reduction in vascular resistance
and blood pressure, are probably responsible for
this improved efficacy. [15] In terms of cost-
effectiveness, fewer hospital visits and extra
treatments resulted in lower healthcare utilization,
offsetting the higher initial drug costs for the
combo therapy. [16] The combination therapy's
financial benefit is highlighted by the overall lower
total cost over six months, especially when it
comes to lowering the long-term healthcare burden
associated with uncontrolled hypertension. A key
element in the effective treatment of hypertension
is patient adherence. Patients may have found this
regimen easier to maintain because of the
combination therapy group's higher adherence rate,
which could be attributed to improved blood
pressure control and fewer medical visits.
Improved adherence lowers the risk of
complications related to hypertension while also
improving clinical results. [17] The combined
therapy group experienced somewhat more side
effects, but these were usually tolerable and minor.
This suggests that even if combination therapy may
result in a higher frequency of mild side effects, the
advantages in terms of lowering blood pressure and
improving general health outcomes exceed these
hazards. According to standardized questionnaires,
the combination therapy group's quality of life was
noticeably greater. [18] Better blood pressure
control, fewer side effects, and a decreased need for
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Peripheral Edema (%)

5

3
>

p-value
< 0.05

< 0.05

further medical interventions are all reasons for this
improvement, which also adds to a more satisfying
experience for patients. [19]

Overall, the results of this study provide evidence
in favour of enalapril and amlodipine combination
therapy as a successful and economical method of
treating newly diagnosed patients' hypertension.
Combination therapy has been shown to improve
blood pressure control, increase patient adherence,
and enhance quality of life; these results strongly
support its use in clinical practice. Larger sample
numbers and longer follow-up times in future
studies could support these results and shed more
light on the long-term advantages of combination
medication for the treatment of hypertension. [20]

Conclusion

When compared to treatment with either
medication alone, combination therapy with
enalapril and amlodipine for newly diagnosed
hypertensive patients showed better
antihypertensive efficacy, higher patient adherence,
and improved cost-effectiveness. This combination
medication is a good alternative for managing
hypertension because of its overall benefits, which
include increased blood pressure control and
enhanced quality of life, even though the incidence
of moderate side effects is slightly higher. Better
patient outcomes and lower healthcare costs are
anticipated with the use of enalapril and amlodipine
combination therapy, which is supported by strong
evidence in these findings.

References

1. Chobanian AV, Bakris GL, Black HR, Cush-
man WC, Green LA, Izzo JL Jr, et al. The
Seventh Report of the Joint National Commit-
tee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure: the JNC 7
report. JAMA. 2003 May 21;289(19):2560-72.

2. Kearney PM, Whelton M, Reynolds K, Munt-
ner P, Whelton PK, He J. Global burden of hy-
pertension: analysis of worldwide data. Lancet.
2005 Jan 15-21;365(9455):217-23.

International Journal of Pharmaceutical and Clinical Research

2618



International Journal of Pharmaceutical and Clinical Research

10.

11.

Trishla et al.

James PA, Oparil S, Carter BL, Cushman WC,
Dennison-Himmelfarb C, Handler J, et al.
2014 Evidence-Based Guideline for the Man-
agement of High Blood Pressure in Adults:
Report From the Panel Members Appointed to
the Eighth Joint National Committee (JNC 8).
JAMA. 2014 Feb 5;311(5):507-20.

Law MR, Morris JK, Wald NJ. Use of blood
pressure lowering drugs in the prevention of
cardiovascular disease: meta-analysis of 147
randomized trials in the context of expecta-
tions from prospective epidemiological studies.
BMJ. 2009 May 19;338:b1665.

Williams B, MacDonald TM, Morant S, Webb
DJ, Sever P, Mclnnes G, et al. Spironolactone
versus placebo, bisoprolol, and doxazosin to
determine the optimal treatment for drug-
resistant hypertension (PATHWAY-2): a ran-
domized, double-blind, crossover trial. Lancet.
2015 Nov 21;386(10008):2059-68.

Sarafidis PA, Liakos CI, Katsiki N, Liberopou-
los EN, Georgianos PI, Bakris GL. A system-
atic review and meta-analysis of the effects of
renin-angiotensin system blockers on renal
outcomes in patients with diabetic nephropa-
thy. J Clin Hypertens (Greenwich). 2014 Aug;
16(8):567-76.

Messerli FH, Bangalore S, Bavishi C, Rimoldi
SF. Angiotensin-converting enzyme inhibitors
in hypertension: to use or not to use? J Am
Coll Cardiol. 2018 Mar 13;71(10):1474-82.
Parati G, Stergiou GS, Asmar R, Bilo G, de
Leeuw P, Imai Y, et al. European Society of
Hypertension practice guidelines for ambulato-
ry blood pressure monitoring. J Hypertens.
2014 Jul;32(7):1359-66.

Lewington S, Clarke R, Qizilbash N, Peto R,
Collins R; Prospective Studies Collaboration.
Age-specific relevance of usual blood pressure
to vascular mortality: a meta-analysis of indi-
vidual data for one million adults in 61 pro-
spective studies. Lancet. 2002 Dec 14;360(93
49):1903-13.

Staessen JA, Wang JG, Thijs L. Cardiovascu-
lar protection and blood pressure reduction: a
meta-analysis. Lancet. 2001 Jun 23;358(9290)
:1305-15.

Mancia G, Fagard R, Narkiewicz K, Redon J,
Zanchetti A, Bohm M, et al. 2013 ESH/ESC
guidelines for the management of arterial hy-
pertension: the Task Force for the Manage-

12.

13.

14.

15.

16.

17.

18.

19.

20.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

ment of Arterial Hypertension of the European
Society of Hypertension (ESH) and of the Eu-
ropean Society of Cardiology (ESC). Eur Heart
J. 2013 Jul;34(28):2159-219.

Thomopoulos C, Parati G, Zanchetti A. Effects
of blood pressure lowering on outcome inci-
dence in hypertension: 1. Overview, meta-
analyses, and meta-regression analyses of ran-
domized trials. J Hypertens. 2014 Feb;32(2):22
8-39.

Powers BJ, Olsen MK, Smith VA, Woolson
RF, Bosworth HB, Oddone EZ. Measuring
blood pressure for decision making and quality
reporting: where and how many measures?
Ann Intern Med. 2011 Jun 21;154(12):781-8,
W-289-90.

Ettehad D, Emdin CA, Kiran A, Anderson SG,
Callender T, Emberson J, et al. Blood pressure
lowering for prevention of cardiovascular dis-
ease and death: a systematic review and meta-
analysis. Lancet. 2016 Mar 5;387(10022):957-
67.

Burnier M, Egan BM. Adherence in hyperten-
sion. Circ Res. 2019 Mar 29;124(7):1124-40.
Campbell NR, Lackland DT, Niebylski ML;
World Hypertension League and International
Society of Hypertension Executive Commit-
tees. High blood pressure: why prevention and
control are urgent and important—a 2014 fact
sheet from the World Hypertension League
and the International Society of Hypertension.
J Clin Hypertens (Greenwich). 2014 Aug; 16
(8): 551-3.

Ferdinand KC, Nasser SA. Hypertension in
African Americans: Advances in community
outreach and public health approaches. Prog
Cardiovasc Dis. 2020 May-Jun;63(1):40-5.
Yusuf S, Teo KK, Pogue J, Dyal L, Copland I,
Schumacher H, et al. Telmisartan, ramipril, or
both in patients at high risk for vascular events.
N Engl J Med. 2008 Oct 9;359(15):1547-59.
Wright JT Jr, Williamson JD, Whelton PK,
Snyder JK, Sink KM, Rocco MV, et al. A ran-
domized trial of intensive versus standard
blood-pressure control. N Engl J Med. 2015
Nov 26;373(22):2103-16.

SPRINT Research Group, Wright JT Jr, Wil-
liamson JD, Whelton PK, Snyder JK, Sink
KM, et al. A randomized trial of intensive ver-
sus standard blood-pressure control. N Engl J
Med. 2015 Nov 26;373(22):2103-16.

International Journal of Pharmaceutical and Clinical Research

2619



