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INTRODUCTION 

Hypertension is a major contributor to various 

cardiovascular diseases and can lead to increased 

morbidity and mortality. In India, the prevalence of 

hypertension varies from 17 to 21% and it attributes for 

10% of all deaths.1-4 In fact, studies reveal that prevalence 

of hypertension in the last six decades has increased from 

2% to 25% among urban residents and from 2% to 15% 

among the rural residents in India.5 This disease requires 

long term treatment, generating higher health care 

expenses. The Pharmaceutical Industry has flooded the 

Indian markets with several brands of antihypertensive 

drugs with variations in the selling price of different 

brands of the same formulation. The expenditure incurred 

for antihypertensive drug therapy in India is about 64%.6 

Higher cost of medicines and longer duration of therapy 

can impose higher economic burden, thereby reducing 

patient compliance to therapy.  

Normally, the auto regulation of blood pressure in human 

beings is achieved by baroreceptor reflexes, renin 

angiotensin aldosterone axis (RAA axis) and release of 

local hormones from vascular endothelium like nitric 

oxide and endothelin.7 Therefore, drugs modulating RAA 

axis can serve as effective antihypertensive drugs. 

Angiotensin converting enzyme inhibitors (E.g. 

Captopril, Enalapril, Lisinopril etc.), Angiotensin 
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receptor antagonists (Eg. Losartan, Candesartan, 

Telmisartan etc.), Inhibitors of Renin release (Eg. Beta 

blockers, Alpha methyl dopa, Clonidine), Renin 

inhibitors (Eg. Aliskiren) and Aldosterone antagonists 

(Eg. Eplerenone) are few examples of RAA axis 

modulators having antihypertensive action.7 As these 

groups of drugs are widely prescribed in the treatment of 

hypertension, to promote rational drug use, it is necessary 

to understand the availability of different brands of these 

drugs, their dosage forms, the strengths in which they are 

available and their retail price in market. Hence, this 

study was undertaken to find out the price differences 

between the various brands of the same RAA axis 

modulator with antihypertensive action, manufactured by 

different companies in India. This will help to reduce the 

prescription costs and thereby enhance therapeutic 

compliance in clinical practice.  

METHODS 

Angiotensin converting enzyme inhibitors, Angiotensin 

receptor antagonists, Beta blockers and Alpha methyl 

dopa were selected for the study as they exerted 

antihypertensive action by RAA axis modulation. The 

cost of different brands of these drugs produced by 

different manufacturers, for the same dosage form and 

strength were found out using “Current Index of Medical 

Specialities (CIMS)-134, July-October 2016 (Update 

3).8,9 The cost was expressed in Indian rupee (INR) per 

ten tablets /capsules /other oral dosage forms for different 

brands of these drugs in CIMS. For atenolol, cost per 14 

tablets were noted. Drugs produced by a single 

pharmaceutical company and drugs whose cost 

information was not available in CIMS were excluded 

from the study.  

Eplerenone and Aliskiren were excluded as their costs 

were not available. Captopril, Fosinopril, Irbesartan, 

Oxprenolol and Clonidine were excluded as only single 

brands in the same strength were available. Only oral 

dosage forms were considered for cost analysis. Drug 

combinations were not included. The maximum and 

minimum price of different brands of each drug for the 

same dosage form and strength were noted. The 

percentage cost variation and cost ratio was then 

calculated for each drug as follows:10-15 

Percentage cost variation = Maximum cost of the brand - 

Minimum cost of the brand / Minimum cost of the brand) 

x 100. 

Cost ratio is the ratio between the cost of the most 

expensive and the least expensive formulation of the 

drug. It helps in determining how many times the most 

expensive formulation is costlier than the least expensive 

formulation of the same drug.  

Cost ratio = Maximum cost of the brand / Minimum cost 

of the brand.4,11 

Statistical analysis 

Data collected was entered in Microsoft excel 2010 and 

analysed. Percentage cost variation and cost ratio was 

calculated for each drug. 

RESULTS 

In this study, 16 antihypertensive drugs were analysed. Of 

these 16 drugs, 3 were Angiotensin converting enzyme 

inhibitors (ACE inhibitors), 5 were Angiotensin receptor 

blockers (ARBs), 7 were Beta blockers and 1 was Alpha 

methyl dopa (Table 1 and 2). Among the ACE inhibitors, 

16 brands were available for Tab. Ramipril 2.5mg, 14 

brands for Tab. Ramipril 5 mg, 11 brands for Tab 

Enalapril 5 mg and 10 brands for Tab Enalapril 2.5 mg. 

All the other ACE inhibitors were available in less than 

10 different brands. Among the ACE inhibitors, Ramipril 

was available as tablets and capsules in 4 different 

strengths (1.25 mg, 2.5mg, 5 mg and 10 mg). Among 

ARBs, 39 brands were seen for Tab Telmisartan 40 mg, 

22 brands for Tab Telmisartan 20 mg, 29 brands for Tab 

Losartan 50 mg and 26 brands for Tab Losartan 25 mg. 

Rest of the ARBs were available in less than 20 different 

brands. Film coated tablets (FC Tab) of Losartan were 

available in 25 mg and 50 mg strengths. Valsartan was 

available as capsules also. There was no cost difference 

between the 2 brands of Valsartan capsules containing 

160 mg of the drug (Table 1). Tab Atenolol 50 mg had the 

maximum number of brands (19) among the Beta 

blockers. There were 16 brands each of Tab Atenolol 25 

mg and Extended Release Tab (ER Tab) Metoprolol 25 

mg. 17 different brands were available for ER Tab 

Metoprolol 50 mg. Metoprolol was available as tablets, 

capsules and ER tablets. Propranolol 40 mg was available 

as 5 different brands of tablets and 2 different brands of 

sustained release tablets. Tab Alpha methyl dopa, 250 mg 

was available in 2 different brands (Table 2).  

Percentage cost variation among ACE inhibitors was 

maximum for Tab Lisinopril 2.5mg (273.3%) with a cost 

ratio of 3.73 and least for Tab Lisinopril 20 mg (39.419%) 

with a cost ratio of 1.39. Cap Ramipril 2.5mg showed a 

percentage cost variation of 115.52% with a cost ratio of 

2.16. Among ARBs, it was maximum for Tab Telmisartan 

20 mg (322.22%) with a cost ratio of 4.22 and least for 

Tab Candesartan 4 mg (22.718%) with a cost ratio of 

1.23. The cost ratio of FC tab Losartan 25 mg and 50 mg 

were 1.2 and 1.32 respectively (Table 1). In the Beta 

blocker group, Tab Atenolol 12.5 mg had the highest 

percentage cost variation (683.93%) with a cost ratio 7.84 

and it was least for Tab Bisoprolol 2.5mg (3.6538%) with 

a cost ratio of 1.04. Sustained release tablet of 

Propranolol (40 mg) showed a percentage cost variation 

of 5.1282% with a cost ratio of 1.05. Among the extended 

release tablets, Metoprolol 50 mg showed a percentage 

cost variation of 133.33%. As capsules, Metoprolol 25 mg 

showed a high percentage cost variation of 293.63%. 

Alpha methyldopa was available as 250 mg tablets in 2 

different brands and they showed a percentage cost 

variation of 10.887% with a cost ratio of 1.11 (Table 2). 
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Table 1: Percentage cost variation and cost ratio of ACE inhibitors and angiotensin receptor antagonists. 

SN Drug (strength) n Max. cost Min. cost % CV CR 

1 Tab Enalapril (2.5 mg) 10 22.6 8.8 156.82 2.57 

  Tab Enalapril (5 mg) 11 36.84 15 145.6 2.46 

  Tab Enalapril (10 mg) 9 59.3 27.75 113.69 2.14 

2 Tab Lisinopril (2.5 mg) 8 37.33 10 273.3 3.73 

  Tab Lisinopril (5 mg) 9 69 25.1 174.9 2.75 

  Tab Lisinopril (10 mg) 9 122.3 45.45 169.09 2.69 

  Tab Lisinopril (20 mg) 2 134.4 96.4 39.419 1.39 

3 Tab Ramipril (1.25 mg) 8 40.77 13.2 208.86 3.09 

  Tab Ramipril (2.5 mg) 16 73.53 25.5 188.35 2.88 

  Tab Ramipril (5 mg) 14 123.9 46 169.35 2.69 

  Tab Ramipril (10 mg) 5 179.3 92.8 93.211 1.93 

  Cap Ramipril (1.25 mg) 5 32.11 18.4 74.511 1.75 

  Cap Ramipril (2.5 mg) 8 62.5 29 115.52 2.16 

  Cap Ramipril (5 mg) 8 99.95 55 81.727 1.82 

  Cap Ramipril (10 mg) 3 133.8 89.9 48.832 1.49 

4 Tab Losartan (25mg) 26 45.1 13.2 241.67 3.42 

  Tab Losartan (50mg) 29 93.85 27.5 241.27 3.41 

  FC Tab Losartan (25mg) 4 34 28.25 20.354 1.2 

  FC Tab Losartan (50mg) 4 68.5 52 31.731 1.32 

5 Tab Candesartan (4 mg) 2 34.95 28.48 22.718 1.23 

  Tab Candesartan (8 mg) 2 61.8 46.37 33.276 1.33 

6 Tab Olmesartan (10 mg) 4 53.29 39 36.641 1.37 

  Tab Olmesartan (20 mg) 16 87.92 46 91.13 1.91 

  Tab Olmesartan (40 mg) 18 149 75 98.667 1.99 

7 Tab Telmisartan (20 mg) 22 76 18 322.22 4.22 

  Tab Telmisartan (40 mg) 39 86.1 28 207.5 3.08 

  Tab Telmisartan (80 mg) 19 134 89 50.562 1.51 

8 Cap Valsartan (80 mg) 2 69.14 69 0.2029 1 

  Cap Valsartan (160 mg) 2 130 130 0 1 
(n – Number of brands, Max cost- Maximum Cost per 10 drugs, Min cost –Minimum Cost per 10 drugs, % CV- Percentage cost 

variation, CR-Cost ratio, Tab- Tablet, Cap-Capsule, FC tab-Film coated tablet) 

 

DISCUSSION 

As the pharmaceutical companies have flooded the Indian 

market with approximately 60000-70000 products, scope 

for price variations are considerably high.16 Drug cost is 

an important determinant of compliance to therapy. 

Government can frame policies to keep the cost of drugs 

low. The National Pharmaceutical pricing authority is a 

government regulatory agency that controls the prices of 

pharmaceutical drugs in India. Drug price control order 

(DPCO) issued by the government of India fixes the 

prices of drugs. Drugs in the DPCO list cannot be sold at 

a price higher than that fixed by the government.17 

Unfortunately, India has less than one fifth of its 

medicines under price control. The government should 

take measures to bring more drugs under the ambit of 

price control to ensure affordability. 

In this study, Angiotensin converting enzyme inhibitors, 

Angiotensin receptor antagonists, Beta blockers and 

Alpha methyl dopa were analysed. Most of them were 

available as tablets in different strengths. Ramipril and 

Valsartan were available as Capsules also. Multiple 

number of brands were available for most of the drugs. In 

this study, the prices of most of the antihypertensive 

brands had a percentage price variation above 100%. This 

is not a favourable situation for patients as it can lead to 

economic overload and noncompliance to treatment. Tab. 

Lisinopril 2.5mg had the highest percentage cost 

variation (273.3%) among ACE inhibitors. The most 

expensive formulation of this drug was 3.73 times 

costlier than its least expensive formulation. However, 

Tab. Lisinopril 20 mg (39.419%) was the ACE inhibitor 

with least percentage cost variation. Ramipril 2.5 mg 

capsules had a higher percentage cost variation when 

compared to other strengths of Cap. Ramipril. Film 

coated tablets of Losartan 25mg and 50 mg were 

available in 4 brands each. However, the percentage cost 

variation was higher for FC Tab losartan 50 mg. 

Telmisartan 20 mg tablets showed very high percentage 

cost variation (322.22%). Valsartan was available as 

capsules in the strengths 80 mg and 160 mg. There was a 

difference of only 14 paise between the 2 brands of 80 

mg Valsartan capsules resulting in a percentage cost 
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variation of just 0.2029%. There was no cost difference 

between the 2 brands of 160 mg valsartan capsules. 

Tablet Atenolol 12.5 mg had a high percentage cost 

variation (683.93%). The cost ratio between the 2 brands 

of SR tab Propranolol was 1.05. High percentage cost 

variation was seen for extended release tablets of 

Metoprolol 50 mg (133.33%) and Metoprolol 25 mg 

capsules (293.63%). The percentage cost variation of Tab 

Alpha methyl dopa 250 mg was 10.887%.  

 

Table 2: Percentage cost variation and cost ratio of antihypertensive drugs which modulate RAA axis through 

inhibition of renin release (beta blockers and alpha methyl dopa). 

Drug (strength) n Max. cost Min. cost %CV CR 

Tab Atenolol (12.5mg) 2 21.95* 2.8* 683.93 7.84 

Tab Atenolol (25 mg) 16 37.9* 7.4* 412.16 5.12 

Tab Atenolol (50 mg) 19 53.09* 8.5* 524.59 6.25 

Tab Atenolol (100 mg) 9 76.7* 36* 113.06 2.13 

Tab Bisoprolol (2.5mg) 2 40 38.59 3.6538 1.04 

Tab Bisoprolol (5mg) 3 55 20.9 163.16 2.63 

Tab Carvedilol (3.125 mg) 8 23 9 155.56 2.56 

Tab Carvedilol (6.25 mg) 7 40 16 150 2.5 

Tab Carvedilol (12.5 mg) 8 50 30 66.667 1.67 

Tab Carvedilol (25 mg) 6 100 52 92.308 1.92 

Tab Labetalol (100mg) 3 120 29.57 305.82 4.06 

Tab Propranolol (10mg) 5 17 8.25 106.06 2.06 

Tab Propranolol (20 mg) 6 26 13.3 95.489 1.95 

Tab Propranolol (40 mg) 5 31 18.6 66.667 1.67 

Tab Propranolol (80 mg) 2 46.5 32.25 44.186 1.44 

SR Tab Propranolol (40 mg) 2 41 39 5.1282 1.05 

Tab Metoprolol (25 mg) 14 38 12 216.67 3.17 

Tab Metoprolol (50 mg) 12 56 18.5 202.7 3.03 

Tab Metoprolol (100 mg) 3 102 46.2 120.78 2.21 

ER Tab Metoprolol (12.5 mg) 2 33.25 27.5 20.909 1.21 

ER Tab Metoprolol (25 mg) 16 45 20 125 2.25 

ER Tab Metoprolol (50 mg) 17 70 30 133.33 2.33 

ER Tab Metoprolol (100 mg) 7 95 70 35.714 1.36 

Cap Metoprolol (25 mg) 3 42 10.67 293.63 3.94 

Cap Metoprolol (50 mg) 2 59 45 31.111 1.31 

Tab Nebivolol (2.5 mg) 8 52.5 32 64.063 1.64 

Tab Nebivolol (5 mg) 10 92.5 52 77.885 1.78 

Tab Alphamethyl dopa (250mg) 2 24.14 21.77 10.887 1.11 
(n-Number of brands, Max cost- Maximum cost per 10 drugs, Min cost –Minimum cost per 10 drugs, *-- Cost per 14 drugs, % CV- 

Percentage cost variation, CR-Cost ratio, Tab -Tablet, SR Tab --Sustained release tablet, ER Tab - Extended release tablet, Cap - 

Capsule). 

 

ACE inhibitors, ARBs and Betablockers are commonly 

prescribed for the treatment of hypertension. Alpha 

methyl dopa is an important antihypertensive drug used 

to treat hypertension of pregnancy.  

Hence wide range of cost discrepancies can pose 

problems in therapy due to non-adherence to treatment. 

Increased competition in the pharmaceutical market, rigid 

price control policies, promotion of good quality generic 

drugs etc. can reduce the price difference between 

different brands. There should be easy access to low 

priced, high quality drugs so as to ensure cost effective 

therapy.  

CONCLUSION 

This study highlights the huge price variation among 

different antihypertensive drugs which act through RAA 

axis modulation. Since Hypertension is a common disease 

requiring long term therapy, such price variations should 

not be entertained as they can lead to an unnecessary 

economic burden on Indian population. Hence, steps 

should be taken to sensitise the clinicians about the 

different brands of antihypertensive drugs and their prices 

so that rational use of drugs can be promoted keeping in 

mind the cost of these drugs also, thereby increasing 

patient compliance to therapy. Further, government can 
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also frame policies to bring all life-saving and essential 

medicines under DPCO to ensure cost effective therapy. 
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