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INTRODUCTION
Cancer is a major health problem responsible for 9% of deaths 
worldwide. In developed countries like USA, 25% of deaths are 
related to some form of cancer [1], whereas in India there are 2-2.5 
million cases of cancer at any point of time and 0.7 to 0.9 million 
new cases are being detected every year and approximately half of 
these cases die [2]. Like in any other country, cancer consumes a 
major portion of health budget in India also.

Generally, anti-cancer drugs are costlier than any other category of 
drugs and they substantially contribute to the growing drug expen-
diture by the patients [3]. There are many causes for the high cost 
of anti-cancer drugs like high cost of drug development [4], virtual 
monopoly [5], lack of reduction of cost even after generic versions 
are available [6], lack of threshold for clinical benefits [7], incentive for 
more chemotherapy [8] and also the sheer seriousness of the disease 
as many cancers except the early stage cancers, testicular cancer, 
and certain blood cancers, are incurable and patients willing to pay 
any amount of money to get the latest drugs [9].

In developed countries, where a system of medical insurance is 
in place, it may not be a concern but in developing countries like 
India, where the medical insurance is only in an emerging stage, 
affordability to anti-cancer drugs becomes a major concern [10]. 
The compliance of the patient also significantly depends on the 
cost of the prescribed medicines [11] and higher cost means a 
decreased compliance.

Pharmaceutical market in India has over 20,000 medicine 
formulations [12] and majority of them are sold under brand names 
[13]. Indian markets are flooded with a huge number of anti-cancer 
drugs and the same drugs are sold under different brands [14] 
which puts the prescribing physicians in a difficult state to choose 
the best drug for a given patient. 

 

Information generated from cost analysis studies will be helpful both 
for the doctors in choosing the correct medicine for their patients 
and also for policy makers in successfully utilizing the meager 
resources that are available [15]. A comprehensive search in various 
databases and internet was done for studies which analysed the 
variation of prices among anti-cancer drugs in India and it did not 
yielded any positive result. So, the present study was done to 
analyse the variation of cost among different brands of anti-cancer 
drugs available in the Indian market.

MATERIALS AND METHODS 
The study was done in the Department of Pharmacology of a tertiary 
care teaching hospital in south India. Latest volume of Current Index 
of Medical Specialities (CIMS) i.e., January–April, 2016 was used to 
analyse the prices of anti-cancer drugs. 

The cost of a particular anti-cancer drug in the same dose and 
dosage forms being manufactured by different companies was 
compared. The drugs manufactured by only one company or by 
different companies, however, in different strengths were excluded. 
Formulations containing combination of drugs were also excluded. 
The difference between the maximum and minimum costs of the 
same drug manufactured by different pharmaceutical companies 
was calculated. The following formula was used to calculate the 
price variation.
Percentage price variation = 

 Price of the most expensive brand−Price of the least expensive brand
  X 100
 Price of the least expensive brand 

STATISTICAL ANALySIS
The findings of our observational study were expressed as absolute 
numbers and percentages.
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ABSTRACT
Introduction: Although cancer remains a major health problem 
all over the world, its treatment is limited by affordability of 
patients in a developing country like India. Information generated 
from cost analysis studies will be helpful for both the doctors 
in choosing the correct medicine for their patients and also for 
policy makers in successfully utilizing the meager resources 
that are available.

Aim: The aim of the present observational study was to analyse 
the price variations of anti-cancer drugs available in India.

Materials and Methods: The cost of a particular anti-cancer 
drug being manufactured by different companies, in the same 
dose and dosage form, was obtained from latest issue of ‘‘Current 
Index of Medical Specialties’’ (CIMS) January–April, 2016. 
The difference between the maximum and minimum prices of 
various brands of the same drug was analysed and percentage 
variation in the prices was calculated. The results of the study 
were expressed as absolute numbers and percentages.

Results: Overall, the price of a total of 23 drugs belonging 
to 6 different categories available in 52 different formulations 
were analysed. Among alkylating agents, oxaliplatin (50mg; 
injection) showed the maximum price variation of 125.02%. 
In anti-metabolites, methotrexate (2.5mg; tablet) showed 
the maximum price variation of 75.30%. The maximum price 
variation among natural products was seen with paclitaxel (260 
mg; injection) of 146.98%, among hormonal drugs, was seen 
with flutamide (250mg; tablet) of 714.24%, among targeted 
drugs was seen with imatinib mesylate (100mg; film coated 
tablet) of 5.56% and among supportive drugs, granisetron  
(1mg; tablet) showed the maximum price variation of 388.68%. 

Conclusion: The average percentage variations of different 
brands of the same anti-cancer drug in same dose and dosage 
form manufactured in India is very wide. The government 
and drug manufacturing companies must direct their efforts 
in reducing the cost of anti-cancer drugs and minimizing the 
economic burden on the patients.
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RESULTS
The prices of a total of 23 anti-cancer drugs belonging to 6 different 
categories available in 52 different formulations were analysed. 

With regard to various categories of anti-cancer drugs analysed in 
our study, the maximum price variability was found to be highest 
with hormonal drugs (714.24%) and lowest with targeted anti-
cancer drugs (5.56 %) [Table/Fig-1].

[Table/Fig-1]: Maximum price variability (percentage) among various categories of 
anti-cancer drugs.

Among alkylating agents, oxaliplatin showed the maximum price 
variation while cisplatin showed the minimum price variation [Table/
Fig-2].

In relation to anti-cancer anti-metabolites, methotrexate showed the 
maximum price variation while gemcitabine showed the minimum 
price variation [Table/Fig-3].

With regard to naturally obtained anti-cancer drugs, paclitaxel 
showed maximum price variation while epirubicin showed the 
minimum price variation [Table/Fig-4].

Among hormonal anti-cancer drugs, maximum price variation was 
seen with flutamide and minimum price variation was seen with 
anastrazole [Table/Fig-5].

As far as targeted anti-cancer drugs are concerned, the maximum 
price variation was seen with imatinib - 100mg; film coated tablet 
and the minimum price variation was seen with imatinib - 400mg; 
film coated tablet [Table/Fig-6].

Among the supportive drugs used in treatment of cancer patients, 
the maximum price variation was seen with granisetron whereas the 
minimum price variation was seen with palanosetron [Table/Fig-7].

DISCUSSION
To the best of our knowledge, there was no study done to evaluate 
the variability of prices of anti-cancer drugs in India. Our study for 
the first time analysed the variation of cost among different brands 
of anti-cancer drugs available in the Indian market. Our findings 
revealed that the prices of various anti-cancer drug formulations 
showed great variation. 

Cancer is associated not only with physical symptoms but also with a 
tremendous psychological impact [16]. The cost of anti-cancer drugs 
plays a major influence on the availability and utilization of them by 
the patients especially in resource poor country like India. Due to lack 
of information on comparative drug prices and quality, it is difficult for 
physicians to prescribe the most economical treatment. 

The difference in cost between the various brands of the same drug 
varies from two fold to more than 100-fold [17]. There are various 
reasons for this price variation which include majority of them being 
under patent protection and also the present market for new chemical 
entities being monopolistic in nature. In this market structure, the 
sellers retain appreciable influence over the price of a product [18]. 
Prescribing physicians are usually influenced by information provided 
to them in the form of formularies, promotional literature and marketing 
tactics of the medical representatives of that particular brand. The 
notion that new drug is always better than old drugs is also prevalent 
among physicians which need not be true always. This kind of 
biased information restricts both prescribers and patient’s choices 
[18]. Lack of information on quality, non-availability and conflicts of 
interest are also responsible for physicians not prescribing the least 
expensive medication. Manufacturing companies claim high cost of 
research involved in developing new anti-cancer drugs as a reason 
for higher pricing of drugs. 

S. no Drug Dosage form
Dose
(mg)

number of 
manufacturing 

companies
minimum price 

(inr)*
maximum price 

(inr)* Price variation 

1. Busulfan Tablet 2 2 260.12 415.00 59.54 %

2. Ifosfamide Injection 1000 
2000

2
2

377.88
775.00

551.65
936.55

45.99 %
20.85 %

3. Cisplatin Injection 0.5 
1

2
2

76.00
316.20

86.70
360.00

14.08 %
13.85 %

4. Oxaliplatin Injection 50
100

4
4

2132.30
4450.00

4798.00
9495.00

125.02 %
115.60 %

[Table/Fig-2]: Price variation among alkylating agents.
*INR: Indian rupees.

S. no Drug Dosage form
Dose
(mg)

number of 
manufacturing 

companies
minimum price 

(inr)*
maximum price 

(inr)* Price variation 

1. Methotrexate Tablet

Injection

2.5
5

7.5
15
50

5
3
4
2
2

33.00
71.00
90.00
46.50
60.00

57.85
84.85

125.08
59.35
69.25

75.30 %
19.51 %
38.98 %
27.63 %
15.42 %

2. Fluorouracil Injection 250
500

2
2

10.30
19.00

13.50
22.00

31.07 %
15.79 %

3. Cyatarabine Injection 100
500
1000

3
3
3

163.00
424.28
767.13

176.00
550.00
1003.00

 7.98 %
29.63 %
30.75 %

4. Gemcitabine Injection 200
1000

2
2

1493.00
6145.00

1495.00
6201.00

 0.13 %
 0.91 %

[Table/Fig-3]: Price variation among anti-cancer anti-metabolites.
*INR: Indian rupees.
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S. no Drug Dosage form
Dose
(mg)

number of 
manufacturing 

companies
minimum price 

(inr)*
maximum 
price(inr)* Price variation 

1. Doxorubicin Injection  10
 50

4
4

205.00
920.00

 265.20
1188.30

 29.37 %
 29.16 %

2. Daunorubicin Injection  20 2 360.00 423.81  17.73 %

3. Epirubicin Injection  10
 50
100

3
3
2

 403.20
2012.40
3906.00

 522.00
2200.00
3906.00

 29.46 %
 9.32 %
 0.00 %

4. Mitomycin Injection  2
 10

2
2

95.00
395.00

207.00
540.00

117.90 %
 36.71 %

5. Paclitaxel Injection  30
100
260
300

5
5
5
3

 1520.00
 4022.00
 4393.00
10875.00

 2100.00
 5500.00
10850.00
10950.00

 38.16 %
 36.75 %
146.98 %
 0.69 %

6. Docetaxel Injection  20 
 80
120

4
4
3

 3202.70
10569.80
14000.00

 4687.52 
17640.00
16354.00

 46.36 %
 66.89 %
 16.81 %

[Table/Fig-4]: Price variation among naturally obtained anti-cancer drugs.
*INR: Indian rupees

 

S. no Drug Dosage form
Dose
(mg)

number of 
manufacturing 

companies
minimum price 

(inr)*
maximum price 

(inr)* Price variation 

1. Tamoxifen Tablet 10
20

4
3

 16.40
 26.60

40.00
49.00

143.90 %
 84.21 %

2. Anastrazole Tablet  1 3 464.00 524.29  12.99 %

3. Letrozole Tablet 2.5 3 160.00 378.00 136.25 %

4. Flutamide Tablet 250 3  90.51 736.97 714.24 %

[Table/Fig-5]: Price variation among hormonal anti-cancer drugs.
*INR: Indian rupees.

S. no Drug Dosage form
Dose
(mg)

number of 
manufacturing 

companies
minimum price 

(inr)*
maximum price 

(inr)* Price variation

1. Imatinib Film coated
Tablet

100
400

2
2

900
3000

950
3000

5.56 %
0.00 %

2. Gefitinib Film coated
Tablet

250 2 3152.13 3303.00 4.79 %

[Table/Fig-6]: Price variation among targeted anti-cancer drugs.
*INR: Indian rupees.

S. no Drug Dosage form
Dose
(mg)

number of 
manufacturing 

companies
minimum price 

(inr)*
maximum price 

(inr)* Price variation 

1. Ondansetron Tablet
MD† Tablet

Syrup
Injection

4
8
4

2mg/5ml
2mg/ml (2 ml)
2mg/ml (4 ml)
2mg/ml (10 ml)

16
7
4

13
18
10
3

19.80
44.10
26.60
25.14
10.00
16.50
21.33

80.80
125.00
75.00
36.00
35.00
57.60
44.00

308.08 %
183.45 %
181.96 %
 43.20 %
250.00 %
249.09 %
106.28 %

2. Granisetron Tablet
Injection

1 
1

3
2

16.78
30.00

82.00
40.00

388.68 %
 33.33 %

3. Palanosetron Injection 0.25 2 138.15 140.00  1.34 %

[Table/Fig-7]: Price variation among supportive drugs used in cancer patients.
*INR: Indian rupees; †MD: Mouth dissolving.

There are many middlemen involved in the process of a drug 
reaching to the consumer after it gets manufactured. Even though 
many times, the manufacturing cost of a particular anti-cancer 
drug is less, these middlemen who are involved in distribution and 
retail sale of drugs because of their bargaining power and based 
on demand are quite often responsible for high and indiscriminate 
variability of prices seen among various drugs [19].

Differences in guidelines of drug regulating authorities of various 
countries and their pricing policies account for the varying prices 
of drugs among different countries. Drug Price Control Order 
(DPCO) is an order issued by the Indian government in 2013 to fix 
the price of drugs, which covers 680 formulations at present. Once 
any medicine is brought under the purview of DPCO, it cannot be 
sold at a price higher than that fixed by the government [20]. In 
the past few years, the number of medicines that are under DPCO 

have been decreasing slowly due to which the cost of drugs are 
escalating [21,22].

Even in developed counties like US, the problem of variation and 
high costs of anti-cancer drugs is highly prevalent. For example, in 
one study done by Guirgis HM et al., where the value of anti-cancer 
drugs in metastatic castrate-resistant prostate cancer were studied, 
it was found that generic docetaxel had the lowest costs and cost/
outcome whereas other drugs like abiraterone, enzalutamide and 
cabazitaxel were overpriced for their values [23]. In another study, 
it was found that the launch prices of many new anti-cancer drugs 
are unrelated to the magnitude of the expected health benefits. For 
example in 2011, Bristol-Myers Squibb set the price of its newly 
approved melanoma drug, ipilimumab at $120,000 for a course 
of therapy with an increase in life expectancy of only four months 
[24].
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A study done by Siddique M et al., have found that lack of true 
generic price check and high cost of generic cancer drugs also 
are the problems present in developed countries too [25]. A study 
done by Mailankody S et al., in US found that price of cancer 
drugs is independent of novelty and current pricing models are 
not rational [26]. Even a recent study done by Vogler S et al., has 
found that the price of new cancer drugs varies widely from 28% to 
388% between high-income countries like 16 European countries, 
Australia and New Zealand. The greatest differences in price were 
noted for gemcitabine followed by zoledronic acid, interferon alfa 
2b and gefitinib. Overall, prices of various anti-cancer drugs were 
found to be low in Greece and were high in Sweden, Switzerland, 
and Germany [27].

There are various interventions or changes in policies advised that 
can help in lowering the cost of anti-cancer drugs like breaking 
the monopoly in anti-cancer drug manufacturers, changing the 
regulatory guidelines by government agencies in favour of those 
companies which manufacture cheaper anti-cancer drugs and 
making the new anti-cancer drug approvals faster, increasing the 
cost effectiveness ratio of anti-cancer drugs [28], achieving a balance 
between physician autonomy in prescribing anti-cancer drugs and 
costs incurred by patients [29], encouraging non-profit generic 
companies which manufacture anti-cancer drugs by giving them 
tax incentives and other measures, value based reimbursement by 
medical insurance companies [30] and bringing more anti-cancer 
drugs under DPCO.

So, it becomes the need of the hour by not only government, but 
also by all the stake holders like NGOs, health care providers and 
general public to make a concerted effort in order to put pressure on 
the pharmaceutical manufacturing companies whereby the prices 
of both branded and generic drugs can be brought down and can 
be made affordable to common man. 

LIMITATION
The limitation of this study is that the price variations among 
formulations containing combination of drugs were not analysed. 
We were also unable to compare the prices of many anti-cancer 
drugs as they were manufactured by only one company. 

CONCLUSION
This study shows that there is a wide variation in the prices of most 
of the anti-cancer drugs available in India. Health care providers 
must be aware of availability of low cost brands or generics available 
among anti-cancer drugs and prescribe accordingly based on the 
economic status of the patient for successful treatment of cancers. 
There is an urgent need to decrease the cost of anti-cancer drugs 
by the government in order to save many lives due to cancer related 
mortality. 
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