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ABSTRACT

Background
Hypertension is an established chronic disease with a huge economic burden to  society so choosing cost 
effective medication is essential. Several medications are available and the decision lies in the prescriber so 
the generation of evidence suggesting cost-effective medication is essential. The objective of the study was to 
explore cost effective treatment of hypertension.

Methods
A descriptive cross-sectional study was carried out among hypertensive patients of 20-69 years of age taking 
antihypertensive medicines for more than one year. Four commonly prescribed drug groups were included: 
calcium channel blocker, angiotensin receptor blocker, diuretics plus calcium channel blocker, and angiotensin 
receptor blocker plus calcium channel blocker. The direct medical cost, direct non-medical cost and overall 
cost of each class of antihypertensive medicine group was estimated as the median cost of that class. The 
cost-effectiveness relationship was described as a ratio of annual median cost to proportion of patients with 
controlled hypertension for each pharmacological group.

Results
Angiotensin receptor blocker was the group with lowest annual overall median cost (8915 NPR). Cost 
effectiveness relationship of calcium channel blocker group was the lowest (10537.83) followed by angiotensin 
receptor blocker (15115.25) and calcium channel blocker plus angiotensin receptor blocker (21305.69).

Conclusions 
Calcium channel blocker was the most cost effective group of antihypertensive drugs. The direct medical costs 
accounted for high amount of costs for hypertensive patients in all four groups.
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INTRODUCTION
Hypertension is defined as a sustained increase in 
blood pressure (BP) ≥140/90 mm Hg by Joint National 
Committee.1 It is the most common condition seen in 
primary care and leads to myocardial infarction, stroke, 
renal failure, and death if not detected early and treated 
appropriately.2 The cost incurred in the treatment is 
high as it is a chronic disease so the selection of cost-
effective medication is essential. Pharmacoeconomics 
is a branch of health economics which compares the 
value of one drug or a drug therapy to another.3 The 
studies regarding the cost-analysis of anti-hypertensive 

therapy are lacking in our context which has created 
confusion in selecting the cost-effective medication. 
The study assessing economic burden will be of 
significance to planners to plan preventive programs 
and curative approach accordingly. The objective of 
this study was to derive the cost effective treatment 
of hypertension. This study also explored the different 
types of costs incurred in hypertension.

METHODS
This was a cross sectional descriptive study carried 
out among hypertensive patients of 20-69 years 
(productive age group) of age in Medicine outpatient 
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department of Gandaki Medical College Teaching 
Hospital, (GMCTH) Pokhara, Nepal. The duration of 
study was from January 1st, 2019 to December 31st, 
2020. This study was ethically approved from Ethical 
Review Board of Nepal Health Research Council 
(Ref No. 2475). Verbal consent was taken from the 
participants and they were voluntarily enrolled in the 
study. There was no direct harm to the participants. 
Patients taking AH medicines for one year and more 
without any co-morbidities were included in study. 
Patients with cardiovascular complications, diabetes 
and kidney disease; patients who couldn’t recall the 
expenditure for the treatment for their condition one 
year back from the time of interview were excluded. 
The sample size was calculated from the Cochran’s 
formula, Sample size = Z2p(1-p)/d2 Where, Z=1.96, p =  
precision, 50% from previous study,4 d = 0.16. Putting 
these values together, the calculated sample size was 
37.5. Rounding off, we took 39 samples in each group. 
The total sample size from the four groups of patients 
was 156. Convenience sampling was performed to 
enroll the cases, where all the consecutive cases in 
the study period, meting the inclusion criteria were 
included until sample size was obtained for all four 
groups. The patients on a regular follow up visit for 
AH therapy were enrolled. We had an initial plan of 
including first line AH drugs and their combinations 
in our study but during our data collection period, we 
only could obtain sample size of four drug groups; 
calcium channel blocker (CCB), angiotensin receptor 
blocker (ARB) and their combinations as ARB plus 
diuretic (D) and CCB plus ARB. A standard pre-tested 
questionnaire adapted from previous studies4-8 was 
used to collect data on demographics, socioeconomics, 
direct medical and direct non-medical costs by face to 
face interview. Questionnaire was construct validated 
by two experts, and pre-tested in 10% of samples 
unrelated to the study. Cronbach’s alpha value obtained 
was 0.8. The interviewers were trained about the 
domains of questionnaire and techniques to interview. 
They were monitored every alternate day by one of the 
co-investigators of the study. The BP was measured 
using aneroid sphygmomanometers according to the 
American Heart Association 2017 guidelines.9 The 

patients having systolic BP <140 mmHg and diastolic 
<90 mm Hg were considered to be having controlled 
BP for age less than 60 years and BP <150 mmHg and 
diastolic <90 mm Hg for age at and above 60 years.10 
The trade name of the drug, dose and frequency was 
determined from the patients’ prescription card and 
generic name was verified from hospital pharmacy. 
The costs of the AH drug therapies were calculated as 
a function of the dosage prescribed and prices in list 
of hospital pharmacy.  The investigations ordered by 
physician were noted from the hospital card. The costs 
of investigations were determined from the hospital 
price list. The direct medical costs included costs of 
drugs, medical supplies, bed charges, consultation 
fees, laboratory tests and hospital admission. The direct 
nonmedical cost included extra meals, transportation 
to and from healthcare facility and miscellaneous costs 
like extra mattress, utensils, etc. The total expenditure 
for the last one year for the treatment of hypertension 
for each class of AH drugs was determined, which 
was calculated by adding the direct medical and direct 
nonmedical costs. The data were entered in Microsoft 
Excel software and analysis done with SPSS 16.0. 
To check whether data was normally distributed, 
Kolmogorov Smirnov test was used. As the data were 
non-normal, median and interquartile range were 
derived. The direct medical cost, direct non-medical 
cost and overall cost of each class of AH group was 
estimated as the median cost of that class. The cost-
effectiveness relationship of AH treatment was 
described on the basis of annual cost. The proportion 
of participants with controlled BP was calculated for 
each group. The cost effectiveness relationship (CER)4 
was calculated as a ratio of annual median cost to 
proportion of patients with controlled hypertension for 
each pharmacological group (CER = Annual median 
cost/proportion of controlled hypertension).      

RESULTS
A total of 42.9% were females and 57.1% were males. 
Most of the cases (35.3%) belonged to the age group 
of 60 to 70 years followed by 50 to 60 years (30.8%). 
Majority (31.4%) were illiterate followed by acquiring 
secondary (19.8%) and primary (19.2%) education. 
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Among the category of occupation of the patients, 31.4 
% were doing household jobs followed by professional 
jobs (27.5%) (Table 1).

Table 2 shows median direct medical and direct non-
medical costs of CCB, ARB, CCB+ARB, D+ARB 
groups. The annual median cost, proportion of 
patients with controlled BP and CER is illustrated in 
table 3. The annual total median cost was highest for 
D+ARB group followed by CCB+ARB. The highest 
proportion of patients with controlled BP were 
present in CCB group followed by CCB+ARB. The 

CER of CCB was the lowest one followed by ARB.

DISCUSSION
This study determined the cost effective therapy 
in hypertension among four groups of AH drugs. 
These groups are commonly prescribed medications 
in our hospital. The annual cost of CCB prescribed 
as monotherapy bared least cost in controlling BP 
of large number of subjects. This suggested that it 
was the most cost effective group having lowest 
cost effectiveness ratio. CCB was followed by 
ARB, CCB+ARB and D+ARB in cost effective 
ratio. Hypertension is one of the common non-
communicable diseases that is having a lot of 
economic burden to the world.11 The direct medical 
cost of hypertension accounted for highest amount 
of expenditure in all groups.12-14 The direct medical 
cost was high because most of the costs of medicine, 
laboratory investigations, consultation fees, supplies 
were spent from out of pocket source of patients. 
The cost sharing of healthcare through insurance is 
developed now but still out of pocket sources bears 

Paudel et al. Cost Analysis of Antihypertensive Therapy in the Hypertensive Patients

Table 1. Socio-demographics of patients. (n=156)

Variables Female 
n (%)

Male 
n (%)

Age group
18-30 1 (1.5) 2 (2.3)
30-40 2 (2.9) 11 (12.5)
40-50 17 (25.0) 20 (22.7)
50-60 21 (30.8) 27 (30.7)
60-70 27 (39.7) 28 (31.8)
Educational status
Illiterate 33 (48.6) 16 (18.2)
Primary 13 (19.2) 17 (19.3)
Secondary 15 (22.1) 16 (18.2)
Intermediate 4 (5.9) 10 (11.4)
Bachelors 2 (2.9) 16 (18.2)
Masters 1 (1.5) 13 (14.8)
Occupation
Household 45 (66.2) 4 (4.5)
Professional job 5 (7.3) 38(43.2)
Retired 8 (11.8) 16 (18.2)
Manual worker 5 (7.3) 17 (19.3)
Business 3 (4.4) 11 (12.5)
Unemployed 2 (2.9) 1 (1.1)
Student 0 (0.0) 1 (1.1)

 Table 2. Direct medical and non-medical costs of four groups of  antihypertensive drug groups.(n=156)
Antihypertensive drug group  Expense type  Median cost (Nepalese Rupees) Interquartile range (IQR) 

CCB  (n=39)   Direct medical 6415 12460-4715
 Direct nonmedical 700 3000-330

ARB  (n=39)   Direct medical 7064 11785-5374
Direct nonmedical 650 3900-120

CCB+ARB (n=39) Direct medical 11063 15170-8358
Direct nonmedical 720 4100-180

D+ARB (n=39) Direct medical 12901 18981-10301
Direct nonmedical 700 2000-285

Table 3. Cost effectiveness relationship of antihypertensive 
treatment. (n=156)

Antihypertensive 
drug group

Annual 
median cost 
(Nepalese 
Rupees)

Proportion 
of patients 
with 
controlled 
BP

CER= 
median cost / 
proportion of 
patients with 
controlled BP

CCB (n=39) 8915 0.846 10537.83
ARB (n=39) 8525 0.564 15115.25
CCB+ARB (n=39) 13103 0.615 21305.69
D+ARB (n=39) 18292 0.513 35656.92

CCB: Calcium Channel Blockers, ARB: angiotensin receptor blockers, D: Diuretics

CCB: Calcium Channel Blockers, ARB: angiotensin 
receptor blockers, D: Diuretics, CER: cost effectiveness 
relationship
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greater cost than insurance.15 There are four types 
of full pharmacoeconomic analyses- cost effective, 
cost benefit, cost minimization and cost utility 
and two partial analyses- cost of illness and cost 
consequence. Among these analyses, cost effective 
analysis is most extensively used. It measures the 
outcome in non-monetary units like number of 
lives saved, mmHg of BP lowered, etc. Nowadays, 
in many countries pharmacoeconomic analyses 
of newer treatment/procedure is mandatorily 
performed. After the analysis, if the newer treatment 
is cost effective then only it is marketed. This 
analysis is very useful to assess the cost-effective 
treatment among the various treatments. This helps 
in reducing the economic burden of the country 
with the mistreatment and unnecessary treatment. 
12-14 Males were more affected with hypertension in 
our study as in similar other study.17 The percentage 
of age group of 60 to 70 years in both genders was 
higher than all age groups. Hypertension was more 
prevalent in elderly population worldwide and the 
same phenomenon was discovered in our study as 
well. 18 Household jobs and professional jobs hold 
approximately equal percentage of samples in our 
study. Patients performing professional jobs need 
to handle stress of their jobs19-20 which may play 
a role in raising the BP. Also, most of the white 
collar sitting jobs limits movement and exercise. 21 
Most patients performing household chores were 
illiterate who may be less aware of exercises and 
diet restrictions raising the BP.22 There are several 
anti-hypertensive drugs prescribed in hypertension.2 
Clinicians have a tendency to prescribe newer 
drugs without considering its cost-efficacy, with the 
assumption that newer drugs are better. But studies 
have shown, it’s not always true.4-6 Conventional 
drugs routinely prescribed could work better in terms 
of efficacy, safety and cost than newer congeners.23 
In a study in India, though diuretics was one of the 
groups with less percentage (5.55) of prescription 
as a monotherapy, this group was researched to 
be most cost effective.24 Monotherapy was cost 
effective than polytherapy, the finding corroborating 
with our study. Our study also paved pathway for 

prescribing most cost effective medicines like 
diuretics. Losartan, Telmisartan and Candesartan 
belonging to ARB group were not included in 
National List of Essential Medicine (NELM)25 of 
our country. Moreover, one of the limitations of 
choosing drug in NELM is not deriving the cost 
effective medicine among the available drugs. For 
instance, for AH treatment, hydrochlorothiazide of 
diuretic group was included in NLEM but no other 
diuretics. Losartan which is widely prescribed is 
not incorporated too and Amlodipine was the recent 
addition. Drugs in NLEM is not corroborating 
with prescription pattern by the physician.26 This 
study navigated the way forward to revise the AH 
medications in NLEM. The cost effective alternative 
will save a lot of budget from out of pocket as well 
as government sources. Hypertensive medications 
bear a lot of economic burden to the country as they 
have to be taken for a long period of time, so it is 
very essential to prescribe cost effective medicine. 
The cost effective medicine could be prescribed 
to the patients which will benefit them financially. 
Hospitals can incorporate cost effective medicine 
in its standard treatment protocol. The strength of 
the study was that it analysed cost effective AH 
treatment of Nepal which is unique in its kind. The 
limitation was that samples were not representative 
of the population. Indirect costs and insurance 
aspects were not assessed and explored. Recall bias 
prior to a year could be a possibility.

CONCLUSIONS
Calcium channel blocker was the most cost effective 
group of AH therapy. The direct medical cost 
accounted for high amount of cost for hypertensive 
patients. While prescribing, the most cost effective 
medicine needs to be prescribed which will financially 
benefit the patient. It is essential to revise the drug 
policy and incorporate the inexpensive treatment with 
better outcome.

ACKNOWLEDGEMENT
A sincere gratitude to Dr. Sukh Bahadur Gurung, 
Associate Professor, GMC for supporting in execution 
of study. We acknowledge administration of GMC; 

Paudel et al. Cost Analysis of Antihypertensive Therapy in the Hypertensive Patients



;]km8{ sn]h, PdPd6L gjf}+ Aofr, lk|G6 ;d"xsf] k|sfzgJCMS | Vol-20 | No.1 | Jan-Mar 2024 37

faculties and staffs of Pharmacology department for 
providing the logistics support. We offer gratitude to 
Mr. Mukesh Mallik, College of Medical Sciences for 
analysing the data. A hearty thanks to medical doctors 
Prashant Chhettri and Paramananda Adhikari, and 
staffs of reception and pharmacy of GMC.	

Conflict of interest: None

FUNDING:
This study was funded by the University Grants 
Commission, Nepal. [Grant number: SRDIG/74_75/
HS16].

Paudel et al. Cost Analysis of Antihypertensive Therapy in the Hypertensive Patients

REFERENCES

1.	 Chobanian AV, Bakris GL, Black HR, Cushman 
WC, Green LA, Izzo JL, et al. Seventh report 
of the Joint National Committee on prevention, 
detection, evaluation, and treatment of high BP. 
Hypertension. 2003;42:1206–52. https://doi.
org/10.1161/01.HYP.0000107251.49515.c2. 
PMID: 14656957.

2.	 Brunton LL, Chabner BA, Knollman BC. 
Goodman and Gilman’s The Pharmacological 
Basis of Therapeutics. 12th ed. New York: Mc 
Graw Hill; 2011.

3.	 Townsend RJ. Post-marketing drug research and 
development. Ann Pharmac. 1987;21:134–6. 
https://doi.org/10.1177/10600280870211p216. 

4.	 Costa JSDd, Fuchs SC, Olinto MT, Gigante 
DP, Menezes AMB, Macedo S, et al. Cost 
effectiveness of hypertension treatment: a 
population based study. Sao Paulo Med J/
Rev Paul Med. 2002;120(4):100-4. https://
doi.org/10.1590/s1516-31802002000400002. 
PMID: 12436155.

5.	 Alefan Q, Izham M, Ibrahim M, Razak TA, Ayub 
A. Cost of treating hypertension in Malaysia. 
Asian Journal of Pharmaceutical and Clinical 
Research. 2009;2(1):1-5.

6.	 Moran AE, Odden MC, Thanataveerat A, 
Tzong YK, Rasmusen PW, Guzman D, et al. 
Cost-Effectiveness of Hypertension Therapy 
According to 2014 Guidelines. N Engl J Med. 
2015;372:447-55. https://doi.org/10.1056/
nejmsa1406751. PMID: 25629742. 

7.	 Geroy LSA. Economic evaluation for first-
line anti-hypertensive medicines: applications 
for the Philippines. Cost Eff Resour Alloc. 
2012;10:14. https://doi.org/10.1186/1478-7547-

10-14. PMID: 23227952. 

8.	 Tiwari A, Yadav P. Pharmacoeconomic study 
of antidiabetic drugs. Proceedings of 27th IRF 
International Conference, 2015 24th May, Pune, 
India.

9.	 Liz Smith. Practice guidelines. New AHA 
Recommendations for BP Measurement. Am 
Fam Physician. 2005 Oct 1;72(7):1391-8.

10.	 Page MR. The JNC 8 hypertension guidelines: 
an in-depth guide. Am J Manag Care. 2014 
Jan;20(1 Spec No.):E8. PMID: 25618230. 

11.	 Constant AF, Geladari EV, Geladari CV. The 
economic burden of hypertension. Hypertension 
and Cardiovascular Disease.  Switzerland: 
Springer International Publishing; 2016.  

12.	 Mackinnon GE. Understanding Health 
Outcomes and Pharmacoeconomics, 15th ed. 
Portugal: Jones and Bartlett; 2013.  

13.	 Rascati KL. Essentials of Pharmacoeconomics. 
2nd ed. Philadelphia: Lippincott Williams & 
Wilkins. Wolters Kluwer; 2014.

14.	 Eisenberg JM. Clinical economics: A guide to 
economic analysis of clinical practices. JAMA. 
1989;262:2879–86. https://doi.org/10.1001/
jama.262.20.2879  PMID: 2509745 

15.	 Pokharel R, Silwal PR. Social health insurance 
in Nepal: A health system departure toward the 
universal health coverage. Int J Health Plann 
Manage. 2018;1–8. https://doi.org/10.1002/
hpm.2530 PMID: 29635799. 

16.	 Mishra SR, Khanal P, Karki DK, Kallestrup P, 
Enemark U. National health insurance policy 
in Nepal: challenges for implementation. Glob 
Health Action. 2015 Aug 21;8:28763. https://doi.
org/10.3402/gha.v8.28763 PMID: 26300556. 



JCMS | Vol-20 | No.1 | Jan-Mar 202438

Paudel et al. Cost Analysis of Antihypertensive Therapy in the Hypertensive Patients

Citation: Paudel S, Adhikari S, Upadhyaya TL, Subedi N. Cost Analysis of Antihypertensive Therapy in the Hypertensive 
Patients. JCMS Nepal. 2024; 20(1): 33-8.

17.	 Mendelsohn ME, Karas RH. The protective 
effects of estrogen on the cardiovascular 
system. N Engl J Med. 1999 Jun 
10;340(23):1801-11. https://doi.org/10.1056/
nejm199906103402306.  PMID: 10362825.

18.	 Lionakis N, Mendrinos D, Sanidas E, 
Favatas G, Georgopoulou M. Hypertension 
in the elderly. World J Cardiol. 2012 May 
26;4(5):135-47. https://doi.org/10.4330/wjc.
v4.i5.135. PMID: 22655162.

19.	 Wu B, Porell F. Job characteristics and 
leisure physical activity. J Aging Health. 
2000 Nov;12(4):538-59. https://doi.
org/10.1177/089826430001200405. PMID: 
11503731.

20.	 Boone JL. Stress and hypertension. Prim 
Care. 1991 Sep;18(3):623-49. https://doi.
org/10.1177/089826430001200405. PMID: 
1946791.

21.	 Booth FW, Roberts CK, Laye MJ. Lack of 
exercise is a major cause of chronic diseases. 
Compr Physiol. 2012 Apr;2(2):1143-211. 
https://doi.org/10.1002/cphy.c110025. 
PMID: 23798298.

22.	 McNaughton CD, Jacobson TA, Kripalani S. 
Low literacy is associated with uncontrolled 
BP in primary care patients with hypertension 
and heart disease. Patient Educ Couns. 2014 

Aug;96(2):165-70. https://doi.org/10.1016/j.
pec.2014.05.007. PMID: 24882088.

23.	 Tsuji RLG, Silva GVd, Ortega KC, Berwanger 
O, Júnior DM. An economic evaluation of 
antihypertensive therapies based on clinical trials. 
Clinics (Sao Paulo). 2012;67(1):41-8. https://
doi.org/10.6061/clinics/2012(01)07. PMID: 
22249479. 

24.	 Rachana PR,   Anuradha HV,  MC Shivamurthy. 
Anti Hypertensive Prescribing Patterns and 
Cost Analysis for Primary Hypertension: 
A Retrospective Study. J Clin Diagn 
Res.  2014 Sep;8(9): HC19–HC22. https://doi.
org/10.7860%2FJCDR%2F2014%2F9567.4890. 
PMID: 25386458. 

25.	 Essential Drug List [Internet]. Department of 
Drug Administration. Ministry of Health and 
Population. Government of Nepal. 2017, Jul 30 
[cited 2021 May 10] Available from: https://www.
dda.gov.np/content/essential-drug-list.

26.	 Singh D, Gonzales AC, Rattanavipapong W, 
Teerawattananon Y. Designing the Free Drugs 
List in Nepal: A Balancing Act Between Technical 
Strengths and Policy Processes. MDM Policy 
Pract. 2017 Jan-Jun;2(1):2381468317691766. 
https://doi.org/10.1177%2F2381468317691766. 
PMID: 30288415. 


