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Background- About 58% of India’s health expenditure is out of pocket expenditure. There is a wide 
variation in the cost of different brands of the same generic drug. Prescription of expensive brands of 
antibiotics contributes to the development of antibiotic resistance. There is literature available on the 
cost variation and cost ratio of antibiotics but none on the regional disparity.  
Materials and Methods- An observational cross-sectional study design was adopted. The study was 
conducted at the medical stores of Aligarh (Uttar Pradesh) and Mumbai (Maharashtra). The maximum 
and minimum cost/unit in Rupees (INR) of each antibiotic manufactured by multiple pharmaceutical 
companies was noted. Furthermore, Cost per daily defined dose (cost/DDD) was calculated for the 
most expensive and least expensive drug.  
Results- ALIGARH- The highest percent cost variation of 1897.14 and cost ratio of 19.97 was found 
for Piperacillin 4000mg + Tazobactam 500mg tablets. The least percent cost variation of 48.92 and 
cost ratio of 1.49 was found for ciprofloxacin 200mg vial. 
MUMBAI- The highest cost variation of 3031.05 and cost ratio of 31.31 was found for cefixime 200 
mg tablets. The least percent cost variation of 6.43 and cost ratio of 1.06 was found for ciprofloxacin 
200 mg vial. 
Conclusions- There is disparity in the cost variation and ratio between the two cities Aligarh and 
Mumbai in this study, which can be attributed to availability of different brands, under a generic group, 
in the different regions of the country.  
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 INTRODUCTION_____________________
Pharmaceutical costs are the fastest growing health care 
expense.1 About 58% of India’s health expenditure is out of 
pocket expenditure.2 In 2013, Drug Price Control Order was 
framed to ensure the availability of essential medicines at 
affordable prices, under which 814 scheduled formulations 
were revised and fixed by the National Pharmaceutical 
Pricing Authority.3 The National List of Essential Medicine 
(NLEM) has been formulated to promote the rational use of 
medicines. The NLEM, 2015 comprises a total of 376 
medicines including 17 different antibiotics.4 
There is a wide variation in the cost of different brands of the 
same generic drug. Prescription of expensive brands of 
antibiotics leads to an incomplete antibiotic regimen 
contributing to the development of antibiotic resistance.5 
Therefore, higher drug costs have been shown to have 
negative patient outcomes.1 Health care provider’s 
awareness regarding the cost of therapeutics is poor.1 They 

must have better cost awareness otherwise, they would 
continue to prescribe more expensive drugs.6 
There is literature available on the cost variation and cost 
ratio of antibiotics but none on the regional disparity. So, it 
would be reasonable to study the same. In the market, the 
cost of drugs is highly variable, and therefore, accurate and 
relevant information is necessary. This study aims to benefit 
prescribers and pharmacists, so that they can keep in mind 
the regional variation along with variation within each group 
of antibiotic and ultimately promote cost-effective drugs. It 
will also aid in a cheaper effective brand prescription 
ensuring better compliance and reduction of healthcare cost. 
 
METHODS__________________________ 
An observational cross-sectional study design was adopted 
for the cost analysis of different brands of antibiotics included 
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in the National List of Essential Medicine (NLEM). The study 
was conducted at the medical stores of Aligarh (Uttar 
Pradesh) and Mumbai (Maharashtra), willing to cooperate/ 
participate in the study. The pharmacists were asked 
regarding the brands, strength, dosage form and price/unit of 
different antibiotics listed in NLEM. After compiling a list of 
brands being sold, the data was sorted out to select the 
highest priced and least priced antibiotic under each generic 
group. These values were used further to calculate the 
different variables of the study. 
The maximum and minimum cost/unit in Rupees (INR) of 
each antibiotic manufactured by multiple pharmaceutical 
companies was computed. Cost per daily defined dose 
(cost/DDD) was calculated for the most expensive and least 
expensive drug by multiplying the unit cost of suitable 
strength with the number of units required for the average 
maintenance dose per day.  
Using the above parameters, percentage cost variation was 
calculated using the formula below: 
% Cost variation= [(Maximum cost- Minimum cost)/Minimum 
cost] x100 
The cost ratio, that is the ratio of the most expensive to the 
least expensive brand of the same generic antibiotic was 
calculated. 
 
RESULTS___________________________ 
A total of 17 antibiotics were found in NLEM 2015, and all of 
them were included for analysis. 
For the city of Aligarh (UP), the number of brands varied from 
3 for ciprofloxacin 200 mg vial to 109 for amoxicillin 500mg + 
clavulanic acid 125mg tablet as seen in table 1. We found a 
vast cost variation among different brands of antibiotics, with 
the highest cost variation of 1897.14 for Piperacillin 4000mg 
+ Tazobactam 500mg tablets, followed by 1566.67 for 
cefadroxil 500mg tablet and 1274.46 for Azithromycin 500mg 
vial, whereas the least percent cost variation was found to be 
48.92 for ciprofloxacin 200 mg vial, followed by 158.19 for 
cotrimoxazole (sulfamethoxazole 800 mg + trimethoprim 160 
mg) tablet and 219.99 for ceftazidime 1000mg vial. 
Calculation of cost ratio between most and least expensive 
brand of an individual antibiotic, yielded the highest cost ratio 
as 19.97 for piperacillin 4000mg + tazobactam 500mg, 
followed by 16.67 for cefadroxil 500mg tablet and 13.74 for 
azithromycin 500mg vial whereas the least cost ratio was 
1.49 for ciprofloxacin 200mg vial, followed by 2.58 for 
cotrimoxazole (sulfamethoxazole 800 mg + trimethoprim 160 
mg) tablet and 3.20 for ceftazidime 1000mg vial. The price 
range between least and most expensive brand of an 
individual antibiotic was found to be maximum as 108.89-
2174.67 for piperacillin 4000 mg + tazobactam 500 mg 
followed by 462.52-1480.00 for ceftazidime 1000 mg vial and 
110.00-392.00 for cefotaxime 500 mg vial. The minimum 
price range was found to be 0.84-8.00 for doxycycline 100 
mg tablet followed by 4.70-12.15 for cotrimoxazole 
(sulfamethoxazole 800 mg + trimethoprim 160 mg) tablet and 
4.97-17.07 for azithromycin 500 mg tablet. 
For the city of Mumbai (Maharashtra), the number of brands 
varied from 2 for ciprofloxacin 200 mg vial to 114 for 
amoxicillin 500mg + clavulanic acid 125mg tablet as seen in 
table 2. Here also, we found a vast cost variation among 
different brands of antibiotics, with the highest cost variation 
of 3031.05 for cefixime 200 mg tablet, followed by 1076.94 
for azithromycin 500 mg tablet and 1028.27 for doxycycline 
100 mg tablet, whereas the least percent cost variation was 

found to be 6.43 for ciprofloxacin 200 mg vial, followed by 
57.29 for nitrofurantoin 100mg tablet and 78.21 for 
azithromycin 500 mg vial. Calculation of cost ratio between 
most and least expensive brand of an individual antibiotic, 
yielded the highest cost ratio as 31.31 for cefixime followed 
by 11.77 for azithromycin 500mg tablet and 11.28 for 
doxycycline 100 mg tablet whereas the least cost ratio was 
1.06 for ciprofloxacin 200mg vial, followed by 1.57 for 
nitrofurantoin 100 mg tablet and 1.78 for azithromycin 500 
mg vial. The price range between least and most expensive 
brand of an individual antibiotic was found to be maximum as 
604.42-2333.33 for piperacillin 4000 mg + tazobactam 500 
mg followed by 462.52-1480.00 for ceftazidime 1000 mg vial 
and 91.52-392.00 for cefotaxime 500 mg vial. The minimum 
price range was found to be 0.84-9.50 for doxycycline 100 
mg tablet followed by 2.92-7.29 for cotrimoxazole 
(sulfamethoxazole 800 mg + trimethoprim 160 mg) tablet and 
70.96-75.52 for ciprofloxacin 200 mg vial. 
                
 
DISCUSSION________________________ 
A great variation was found in the cost of different brands 
under each antibiotic included in the NLEM in 2 different cities. 
In Aligarh, the minimum percent cost variation is 48.92 for 
ciprofloxacin 200mg vial and the maximum percent cost 
variation is 1897.14 for Piperacillin + Tazobactam. Whereas in 
Mumbai, the minimum cost variation is 6.43 for Ciprofloxacin 
200 mg vial and the maximum percent variation is 3031.05 for 
cefixime 200 mg tablet. A study done by Shakeel Ahmad Mir 
suggests that a minimum percent cost variation of 9 was found 
in Tigecycline 50 mg vial and a maximum percent cost 
variation of 2000 was found in Ciprofloxacin 500mg 6. Another 
study done by Dinesh and Mathiyan suggests a minimum cost 
variation of 7.34 was found in Ciprofloxacin 200 mg vial and a 
maximum percent cost variation of 1049.82 was found in 
Azithromycin 500 mg tablet. The minimum and maximum cost 
ratio in this study is 1.0 and 11.4 respectively, which is different 
from corresponding cost ratio in Aligarh (1.49& 19.97) and 
Mumbai (1.06& 31.31). 3 
The difference in the cost variations between the two cities 
Aligarh and Mumbai in this study and previous studies could 
be because of the disparity among the brands being sold in 
different parts of the country. The availability of different 
brands under a generic group in different regions have a role 
to play in the variability of the result. Currently, there are many 
small-scale pharmaceutical companies supplying drugs to a 
particular region, district or state. This is further contributing to 
the inconsistency in the cost variation and ratio in different 
parts of India. 
The main aim of NLEM is to promote availability of the most 
commonly used medication by the Indian population at 
affordable prices. The prescribers should keep this variation in 
mind among different antibiotic groups and accordingly 
prescribe cost-effective drugs to reduce out of pocket 
expenditure and increase compliance of the patients to 
different drug regimens. More studies need to be done 
regarding the quality of the drug at different prices so that the 
most efficacious and affordable drug is prescribed. The 
limitation of this study is that the data was only collected from 
a few medical stores and it was assumed to be representative 
of the entire city. 
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Figure 1. Comparison of cost variation between Aligarh and Mumbai 
among Penicillin group and Cephalosporins 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Figure 2. Comparison of cost variation between Aligarh and Mumbai 
among Macrolides, Quinolones, Aminoglycosides, Tetracyclines, 
antibiotic combinations and miscellaneous. 
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CONCLUSION_______________________ 
There is disparity in the cost variation and ratio between the 
two cities Aligarh and Mumbai in this study, which can be 
attributed to availability of different brands, under a generic 
group, in the different regions of the country. High-cost 
therapy is one of the key contributing factors for patient non-
compliance. Prescribing expensive drugs leads to financial 
burden on the patient, decreased compliance to the regimen 
and overall increased health care costs, thus contributing to 
AMR development.  
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