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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 

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 

1. 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, 

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.  

- 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. 
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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 

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. 
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