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ABSTRACT

Introduction: Coronary artery disease (CAD) is one of the most common causes of cardiovascular mortality and morbidity in
developing countries like India. Initial management includes use of many anti- anginal drugs. If angina pectoris not managed
adequately results in significant morbidity and mortality too due to the complications. Anti-anginal drugs are used for lifelong.
Therefore, analysis of the price of different drugs used in ischemic heart disease will help to improve patient compliance.

Objective: (1) To assess the cost variation of different drugs available as antianginal agents in India. (2) To assess the cost ratio
and percentage price variation of different formulations.

Method: The maximum and minimum price of each brand of the drugs given in Indian rupees (INR) was noted by using ‘Drug
Today’ (Oct 2022 — Jan 2023, volume Il). The cost range, cost ratio, and the percentage cost variation for individual drug brands
were calculated. The cost of tablets/capsule was calculated, and the cost ratio and percentage cost variation of various brands
was compared.

Results: After calculation of cost ratio and percentage cost variation for each brand of anti-anginal drugs, tab Diltiazem (60 mg)
had a maximum percentage cost variation of 459.76% and a cost ratio of 5.59 while tab GTN (6.4 mg) had a minimum percent-
age cost variation of 76.19% and cost ratio of 1.76.

Conclusions: There is a wide variation in the price of different brands ofanti-anginal drugs available in India. The clinicians pre-
scribing these drugsshould be aware of these variations to reduce the financial burden of drugtherapy and improve compliance.
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INTRODUCTION often admitted to hospital (with an exacerbation of angina

or an acute coronary syndrome), and often require revascu-

The most common cause of mortality in above 35 age group,  |arization (percutaneous coronary intervention or coronary
approximated to half or one third in developed country is artery bypass grafting).>*7 As a result of these factors, the

coronary artery diseases (CAD). The statistics is nowhere  yeatment of angina pectoris consumes a substantial propor-
different in developing country as well. To combat this, {ion of overall spending on health care.5%10

many researchers, and doctors in pharmaceutical field across
the world have come with notable results in managing such
patients with advanced drugs with newer modality of action
thereby addressing the CAD complications as well.! Angina
pectoris is common cardiovascular conditions treated by

physicians.>** In addition to having symptomatic limitation, Drugs effective in the treatment of angina are organic ni-
patients with angina require long term drug treatment, are  rates, beta-adrenergic blocking agents, calcium channel

The increase in incidence of CAD is due to rapid urbaniza-
tion and changing lifestyle such as dietary changes, increased
alcohol consumption, physical inactivity and increased prev-
alence of diabetes.'!!>!?
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blockers and potassium channel openers. Recent advances
include cytoprotective such as ranolazine and ivabradine. Ni-
trates are used in the treatment of acute attack of angina and
beta-blockers are most prescribed in chronic prophylaxis.!*

Patients are usually initiated with lowest dose as monothera-
py. If the symptoms are not controlled adequately, then dose
titration is done, or patient is prescribed add on drug or a
fixed dose combination of two drugs to improve adherence
to therapy. However, this will increase the financial burden
of the patient, which may result in poor compliance.'® Inad-
equately treated ischemic heart disease can result in compli-
cations like myocardial infarction, cerebrovascular accident,
and thromboembolic disorders, which may be fatal.

The Indian pharmaceuticals market is the third largest in
terms of volume and thirteenth largest in terms of value, as
per the report by Equity Master. Also, India is the largest
provider of generic drugs globally with the Indian gener-
ics accounting for 20 per cent of global exports.'® coronary
artery diseases (CAD) are the prevalent cause of mortality,
accounting for around 50% of the death resulting from non-
transmissible diseases. For the treatment of angina pectoris,
we have a wide range of medications created by several
pharmaceutical companies.

Therefore, we designed this study to identity cost variability
in different antianginal drugs formulation developed by dif-
ferent pharmaceutical companies. This study will be useful
to determine cost difference between various anti-anginal
drugs to lower therapy costs, promote patient compliance,
and use medications more judiciously.

Study was approved from AIIMS Patna Ethics Committee
(AIIMS/Pat/IEC/2022/979)

METHODS

Price in INR of anti-anginal drugs manufactured by different
pharmaceutical companies in India, in the different strengths
was obtained by using Drug Today (October 2022 - January
2023, volume II) as they are a readily available source of
drug information and are updated regularly. The cost of 10
tablets/capsules was calculated. The costs of drugs were also
cross-checked at a pharmacy or retail drug store. The differ-
ence in the maximum and minimum price of the same drug
formulation manufactured by different pharmaceutical com-
panies and percentage variations in prices were calculated.
The cost ratio, calculated as the ratio of the costlier brand to
that of the cheapest brand of the same drug, is calculated as
follows.

Cost ratio
Price of the costlier brand/ price of the cheapest brand

Percentage cost variation
[(Maximum cost-minimum cost)/minimum cost] x100

Maximum and minimum percentage cost variation and cost
ratio of a particular drug was noted down.

Inclusion criteria

Anti-anginal drugs from branded manufacturing companies
and drugs of the same and different strengths were included.
Dosage forms of anti-anginal tablet/capsule were included.

Exclusion criteria

Anti-anginal drugs in combinations with other groups of
drugs, fixed-dose combinations and drugs with no price in-
formation were excluded from the study.

RESULTS

The costs of a total of 11 anti-anginal drugs available in 14
different formulations were analyzed and a substantial varia-
tion in cost was observed. Out of 14 drug formulations stud-
ied, the percentage cost variation of 12 drug formulations
was more than 100% out of which 3 drug formulations had
more than 400%. The cost ratio was also observed to be very
high, and 12 drug formulations had this ratio of more than 2.
After calculation of cost ratio and percentage cost variation
for each brand of anti-anginal drugs, tab Diltiazem (60 mg)
had a maximum percentage cost variation of 459.76% and a
cost ratio of 5.59 while tab GTN (6.4 mg) had a minimum
percentage cost variation of 76.19% and cost ratio of 1.76.

So ideally, we use the drug which cost ratio less than 2 and
percentage prize variation less than 100.

DISCUSSION

Antianginal drugs are to be used lifelong in most victims
of angina and those who have established coronary artery
disease. Rational prescription of drugs after its cost analysis
and safety profile and prescribing to patients according to
their socio-economic status helps ineffective treatment and
decrease the incidence of treatment failure.

This study revealed a wide variation in prices of antiangi-
nal drugs. Out of 14 different formulations were analyzed
and a substantial variation in cost was observed. Out of 14
drug formulations studied, the percentage cost variation of
12 drug formulations was more than 100% out of which 3
drug formulations had more than 400%. The cost ratio was
also observed to be very high, and 12 drug formulations had
this ratio of more than 2.

As the prevalence of CAD is increasing in Indians, ear-
ly management using antianginal drugs will reduce the
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cardiovascular mortality and morbidity. Despite increas-
ing growth in pharmaceutical market in India, the Indian
population is not getting benefited because of their low
socioeconomic status. Physicians play an important role
in prescribing drugs to patients and they should prescribe
drugs according to their financial condition. Physicians
must notify the government about the market availability
of these expensive drugs so that the Indian Government
could reduce the pricing of antianginal drugs by bring-
ing them under Drug Pricing Control Order (DPCO). The
drugs under DPCO have minimum percentage variation in
prices than the drugs which do not come under it.!”!8

Some previous price analysis studies of oral hypolipidemic
drugs, antiepileptic drugs, oral fluoroquinolone antibiotics
and anxiolytic drugs have also showed such a wide variation
in prices in Indian market.!*?*2!22 This study also highlights
the wide variation in prices amongst antianginal drugs mar-
keted in India.

CONCLUSION

There was a wide variation in the cost of various brands of
antianginal drugs available in India. For rational drug use,
the cost is an equally important factor that commonly gets
ignored while prescribing. Therefore, such studies com-
paring the cost of different brands of a class of drugs can
help in the prescription of drugs affordable to the common
man. Generic drug prescribing can decrease the expenditure
of patients on the drug and compliance can be improved.
Adequate information should be provided to the physi-
cians regarding cost, bioequivalence, and quality of drugs.
The physician should always remember that he should not
avoid treating the patients with a particular drug because it
is expensive and should rather balance his therapeutic deci-
sions in prescribing a particular drug by considering the pa-
tient’s socioeconomic status. There is a strong need to create
awareness about this huge price variation among the general
public, healthcare providers, healthcare payers, government
agencies, policymakers, and pharmacists for appropriate in-
tervention to reduce the economic burden on patients as well
as the healthcare system.

ACKNOWLEDGMENT

We acknowledge the immense help received from the schol-
ars whose articles are cited and included in references of this
manuscript. We are also grateful to authors / editors / pub-
lishers of all those articles, journals, and books from where
the literature for this article has been reviewed and discussed.

Source of funding: None

Conflict of Interest: The authors have stated explicitly that
there are no conflicts of interest in connection with this article.

Author’s contribution:

Study design and planning of study - All the authors.
Literature search — RK, CK, PKM

Tables — CK, AKR, SP

Data acquisition and analysis — RK, PKM
Manuscript preparation — RK, CK, PKM

Manuscript editing and manuscript review- All the authors.

REFERENCES

1. Kandaswamy E, Zuo L. Recent advances in treatment of coro-
nary artery disease: Role of science and technology. Int J Mol
Sci. 2018; 19:424

2. Shaper AG, Cook DG, Walker M. Prevalence of ischaemic heart
disease in middle aged British men. Br Heart J. 1984;51:595—
605.

3. Cannon PJ, Connell PA, Stockley IH, Garner ST, Hampton JR.
Prevalence of angina as assessed by a survey of prescriptions for
nitrates. Lancet.1988 Apr 30;1(8592):979-81.

4. Hagman M, Jonsson D, Wilhelmsen L. Prevalence of angina
pectoris and myocardial infarction in a general population sam-
ple of Swedish men. Acta Med Scand.1977;201:571-7.

5. Clarke KW, Gray D, Hampton JR. Implication of prescriptions
for nitrates: 7- year follow up of patients treated for angina in
general practice. Br Heart J. 1994;71:38-40.

6. Gandhi MM, Lampe FC, Wood DA. Incidence, clinical charac-
teristics, and short-term prognosis of angina pectoris. Br Heart
J.1995;73:193-8.

7. Hjemdahl P, Eriksson SV, Held C, Rehnqvist N. Prognosis of
patients with stable angina pectoris on antianginal drug therapy.
Am J Cardiol. 1996;77(16):6D—-15D.

8. Stewart S, Murphy N, Walker A, McGuire A, McMurray JJV.
The current cost of angina pectoris to the National Health Ser-
vice in the UK. Heart 2003;89(8):1-6.

9. LiuJL, Maniadakis N, Gray A, Rayner M. The economic burden
of coronary heart disease in the UK. Heart. 2002;88:597—603.

10. Zethraeus N, Molin T, Henriksson P, Jonsson B. Costs of coro-
nary heart disease and stroke: the case of Sweden. J Intern Med
1999;246:151-9

11. Murray CJ, Lopez AD. Alternative projection of mortality and
morbidity by cause 1990-2020: Global Burden of Disease Study.
Lancet.1997;349(9064):1498-504.

12. Deepa R, Arvind K, Mohan V. Diabetes, and risk factors for
coronary artery disease. Curr Sci.2002;83:1497-505.

13. Gupta R, Sharma KK, Gupta A, Agrawal A, Mohanl, Gupta VP,
et al. Persistent high prevalence of CV risk factors in the urban
middle class in India: Jaipur Heart Watch-5. J Assoc Physicians
India.2012;60:11-6

14. Ritter J, Lewis L, Mant T, Ferro A. In: a Textbook of Clinical
Pharmacology and Therapeutics. 5th Edition. London: A Hodder
Arnold Publication; 2012: 196-203.

15. Muszbek N, Brixner D, Benedict A, Keskinaslan A, Khan ZM.
The economic consequences of noncompliance in cardiovascu-
lar disease and related conditions: a literature review. Int J Clin
Pract. 2008;62(2):338-51

16. Indian Brand Equity Foundation. Introduction: Indian Phar-
maceutical Industry. Available at http://www.ibef.org/industry/
pharmaceuticalindia.Pharmaceuticals Industry Report. Nov.
2022

- l—_—.—________________|
Int J Cur Res Rev | Vol 15 ¢ Issue 06 « March 2023 i



17.

18.

19.

Kumar et al.: Economic evaluation of different brands of commonly prescribed drugs used in the management

Das SC, Mandal M, Mandal SC. A critical study on availability
and price variation between different brands: impact on access to
medicines. Indian J Pharm Sci. 2007;69(1):160-3

Frazier LM, Brown JT, Divine GW, Fleming GR, Philips NM,
Siegal WC, et al. Can physician education lower the cost of pre-
scription drugs? A prospective, controlled trial. Ann Intern Med.
1991;115(2):116-21.

Chawan VS, Gawand KV, Badwane SV. Cost analysis of oral
hypolipidemic agents available in India. Int J Basic Clin Phar-
macol. 2014;3:1-4.

20.

21.

22.

Phatak AM, Hotwani JH, Deshmukh KR, Panchal SS, Naik MS.
Cost analysis of long established and newer oral antiepileptic
drugs available in the Indian market. Int J Med Res Health Sci.
2015;4(4);744-8.

Chawan VS, Gawand KV, Badwane SV. Fluoroquinolones in
India-Are we prescribing it right: A cost variation study. Natl J
Physiol Pharm Pharmacol. 2015;5:306-8.

Chawan VS, Badwane SV, Gawand KV, Chhaya MU. Analy-
sis of price variation amongst different formulations of an-
xiolytic drugs available in Indian market. Int J] Res Med Sci.
2016;4:2398-401.

Table 1: Cost ratio and percentage cost variation of anti-anginal drugs available in the Indian market

Generic drugs and strength/10 tab No. of brands  Costrange (INR) Cost ratio Percent cost variation
Amlodipine smg 25 6.80-36.38 5.35 435
Clinidipine 10 mg 9 49.50-136.76 2.76 176.28
Trimetazidine 20 mg 15 30-165 5.50 450
Ivabradine smg 23 131-346 2.64 164.12
Ranolazine soomg 24 68-270.20 3.97 297.35
Nifedipine 1omg 8 9.72-27.11 2.78 178.90
Diltiazem 60 mg 17 18.07-101.15 5.59 459.76
Nicorandil 5 mg 6 69-125 1.81 8115
Nicorandil 10 mg 97.50-204.50 2.09 109.74
Isosorbide mononitrate 1omg 7 10.52-21.78 2.07 107.03
Isosorbide mononitrate 2omg 12 10-49 4.9 390
Isosorbide dinitrate smg 3 3.80-7.90 2.07 107.89
Glyceryl trinitrate 2.6mg 31-71 2.29 129.03
Glyceryl trinitrate 6.4mg 4 42-74 1.76 76.19
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Figure 1: Number of brands of different antianginal drugs.
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Figure 2: Cost Ratio of different brand of Anti-anginal drugs.
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Figure 3: Percentage cost variation of different brand of Anti-anginal drugs.
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