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INTRODUCTION 

Osteoporosis is a metabolic disease characterized by 

structural deterioration of bone tissue, low density of 

bones leading to fragility of bones with porous bones 

which increases the risk of fractures.1 World Health 

Organization (WHO) has defined osteoporosis as bone 

mineral density that lies 2.5 standard deviations or more 

below the average value for young healthy women. The 

various risk factors for osteoporosis include calcium 

deficiency, vitamin D deficiency, long term use of 

corticosteroids, prolonged use of anticoagulants, 

inadequate physical activity, excessive thinness, alcohol, 

smoking, organ transplant, history of fractures and 

postmenopausal women.2 Genetic factors also play a key 

role and the genes involved are OPG, RANK and 

RANKL.3 It is a silent disease affecting the bones of 

spine, hip, wrist and shoulders. The diagnosis is made by 

measuring the bone mineral density by means of dual X-

ray absorptiometry (DXA).4 WHO states that, following 

cardiovascular disease, osteoporosis is second global 

health problem and according to it, one out of three 

women and one out of eight men in India are affected by 

it.5 The prevention and treatment of osteoporosis includes 
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ABSTRACT 

Background: Osteoporosis is a chronic disease leading to weakened and porous bones which increases the risk of 

fractures. It is a treatable condition using drugs like bisphosphonates. There is wide variation in the cost among 

various brands of bisphosphonates in the Indian market, so the objective of the study was to analyse cost of different 

brands of bisphosphonates. 

Methods: Cost of both oral and injectable bisphosphonates in the same strength and dosage forms was obtained from 

CIMS India (January-April 2019). For oral form of the drug, price was calculated per 10 tablets, for injectable form 

the price per ampoule or vial was calculated and cost ratio, percentage of cost variation was calculated. 
Results: 15 different formulations of bisphosphonates were analyzed and it was found that cost ratio is found to be 

highest with 60 mg of pamidronate injection and lowest with 10 mg alendronate tablet, also pamidronate 60 mg 

injection has highest percentage of cost variation (9632%) and lowest cost variation is seen with 10 mg alendronate 

(35%). Cost ratio of 11 formulations was found to be very high which was >2 while percentage of cost variation of 11 

formulations was found to be more 100. 

Conclusions: This study concludes that there is wide variation in cost of various brands of bisphosphonates in India. 

The huge price variation creates unnecessary burden leading on the patients resulting in noncompliance which 

increases the risk of morbidity and mortality. Therefore, there is an urgent need to regulate the cost of various 

formulations of bisphosphonates which will reduce the financial burden on the patients. 
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good diet, regular intake of calcium with vitamin D, 

weight bearing with muscle strengthening exercises and 

pharmacological treatment which includes estrogen, 

teriparatide, denosumab, selective estradiol receptor 

modulator (SERM) and the antiresorptive drugs called 

bisphosphonates.6 The various bisphosphonates available 

are etidronate, tiludronate, pamidronate, zolendronate, 

risedronate and alendronate. These bisphosphonates 

which are pyrophosphate analogues act by inhibiting the 

activity of osteoclasts either by promoting their apoptosis 

or by inhibiting the components of cholesterol 

biosynthetic pathway. Their adverse effects mainly 

include heart burn, oesophageal irritation, abdominal 

pain, diarrhoea and rarely osteonecrosis of the jaw.7 

The prices of drugs in India are fixed, controlled and 

monitored by National Pharmaceutical Pricing Authority 

(NPPA) and the Government of India issued the Drugs 

Prices Control Order (DPCO) in 1995 to regulate the 

prices of drugs.8 The DPCO 2013 contains 680 scheduled 

drug formulations spread across 27 therapeutic groups 

which are price controlled.9 Currently Indian markets is 

plethora of branded drugs for every drug molecule with 

huge price variation among different brands of same 

formulations.10 Frequently, doctors and pharmacists 

promote branded drugs and these drugs are sold at very 

higher prices than their generic version. As a result Indian 

consumers have to suffer the high cost of these branded 

drugs as most of the people lack insurance along with 

inadequate government funding due to which patients pay 

from out of pocket for drugs.11 

Pharmacoeconomics is the analysis of the cost of drug 

therapy and its benefits to the health care system.12 A cost 

variation analysis study will help doctors to prescribe the 

right drug for the patient as we have numerous brands of 

Bisphosphonates available in the market. Therefore, this 

study was carried out to compare the cost of different 

brands of Bisphosphonates that are available in the Indian 

market. 

METHODS 

The cost of oral and injectable bisphosphonates which are 

available in the Indian market was noted from CIMS 

India January- April 2019 (Source: CIMS, DrugsUpdate 

and Medline).    

Bisphosphonates available in the oral form are 

alendronate, risedronate, ibandronate and injectable 

forms are zolendronate, pamidronate, ibandronate. 

The cost of a bisphosphonate in the same strength and 

form which are manufactured by different pharmaceutical 

companies was taken down 

For oral form of the drug, price was calculated per 10 

tablets and for injectable form the price per ampoule or 

vial was calculated. All prices were calculated in Indian 

rupees. 

Fixed-dose combinations of bisphosphonates, two or 

more drugs from the same company in the same strength 

or form was excluded from the study. 

The cost ratio was calculated by using the formula: 

 Cost ratio = 
Price of most expensive brand

Price of least expensive brand
  

The difference in the maximum and minimum price of 

the same drug formulation was calculated. The 

percentage variation in cost was calculated using the 

formula:  

 Cost variation (%) =  
Price of most expensive brand − Price of least expensive brand ×  100

Price of least expensive brand
 

Based on percentage variation, the prices of all the drugs 

were divided into 5 groups as follows: 

• Group 1: <24.99%  

• Group 2: 25-49.99%  

• Group 3: 50-99.99%  

• Group 4: 100-499.99%  

• Group 5: >500 %.  

RESULTS 

In the study prices of 5 bisphosphonates available in 15 

different formulations was analyzed and it was found that 

there was wide variation in their prices.  

Table 1 shows price variation of various formulations of 

bisphosphonates. Pamidronate, zolendronate is only 

available as injectable form and risedronate, alendronate 

is only available in the tablet form while ibandronate is 

available in both tablet and injectable form. Pamidronate, 

alendronate and ibandronate is found to be available with 

maximum i.e. 4 formulations and risedronate is available 

in only in 1 formulation i.e. tablet 35 mg. Among all the 

bisphosphonates, cost ratio is found to be highest with 60 

mg of pamidronate injection and lowest with 10 mg 

alendronate tablet, also pamidronate 60 mg injection has 

highest percentage of cost variation (9632%) and lowest 

cost variation is seen with 10 mg alendronate (35%). Cost 

ratio of 11 formulations of bisphosphonates was found to 

be very high which was >2 while percentage of cost 

variation of 11 formulations was found to be more than 

100 and 3 formulation had percentage of cost variation of 

more than 1000. 

In alendronate percentage of cost variation was found to 

be highest in 5 mg tablet (123.3%) and lowest with 10 mg 

tablet (35%). Injectable zolendronate is available in 2 

formulations and highest cost variation is found in 5mg 

injection (798.1%) and lowest in 4 mg injection (137.9%). 

In pamidronate, lowest cost variation is found with 90 mg 

injection (190%) and highest is found with 60 mg 

injection (9632%). Highest cost variation is found with 

150 mg tablet (8043.7%) of ibandronate and lowest is 
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seen with 3 mg injectable form (66.6%). Ibandronate is 

manufactured by 19 pharmaceutical companies, 

zolendronate by 18 companies, pamidronate by 12, 8 

companies produce alendronate and least with risedronate 

i.e. 6. 

 

Table 1: Price variation of various bisphosphonates preparations. 

 Drugs Form Dose (in 

mg) 

No. of  

brands 

Minimum  

price (INR)* 

Maximum price 

(INR)* 

Cost ratio Cost variation 

(%) 

Alendronate Tablet 5 2 30 67 2.2 123.3 

Tablet 10 5 40 54 1.35 35 

Tablet 35 3 150 265 1.7 76.6 

Tablet 70 6 245 440 1.7 79.5 

Residronate Tablet 35 6 11 695 63.1 6218.1 

Zolendronate Injection 4 13 1350 3212 2.3 137.9 

Injection 5 5 2173 19516 8.9 798.1 

Pamidronate Injection 15 2 579 2579 4.4 345.4 

Injection 30 12 158 4112 26 2502.5 

Injection 60 8 106 10316 97.3 9632 

Injection 90 6 1800 5220 2.9 190 

Ibandronate Tablet 50 3 150 1310 8.7 773.3 

Tablet 150 11 167 13600 81.4 8043.7 

Injection 3 3 1200 2000 1.6 66.6 

Injection 6 4 2630 13950 5.3 430.4 

*INR- Indian National Rupee. 

 

 

Figure 1: Mean cost of various formulations                            

of bisphosphonates. 

Figure 1 shows the mean cost of bisphosphonates and it is 

highest for ibandronate (6 mg Inj) and lowest for 5 mg 

tablet of aledronate. 

Table 2 shows classification of bisphosphonates based on 

percentage of price variation and it was highest in group 5 

with 6 formulations while it was nil in group 1. 

Table 2: Classification of bisphosphonates based on 

percentage of price variation and numbers                              

of formulations. 

Groups 
Price variation of 

bisphosphonates (%) 

No. of 

formulations 

Group 1  <24.99 Nil 

Group 2 25-49.99 1 

Group 3 50-99.99 3 

Group 4 100-499.99 5 

Group 5 >500  6 

DISCUSSION 

According to WHO, essential medicines is defined as 

those that satisfy the priority health care needs of the p 

population.13 It is considered to be one of the cost 

effective component of our health care system.14 Based on 

the reports by WHO 68% of Indian population lack access 

to Essential medicines.1 The main objective of the study 

was identifying minimum and maximum percentage of 

price variation among the different brands of 

bisphosphonates available in the Indian market and this 

pharmacoeconomics study reveals that there is huge price 

variation among various formulations of bisphosphonates. 

 Osteoporosis is a chronic disease which results in 

significant morbidity, mortality and bisphosphonates 

needs to be given on long term basis to the patients. The 
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huge price variation of bisphosphonates will cause 

economic burden to the patients and also decreases patient 

compliance. The reason for huge price variation among 

drugs is the cost spent by pharmaceutical industries on 

drug research with development, market segmentation, 

patent protection and competition between pharmaceutical 

companies.15 Generic drugs are cheaper than branded 

drugs and the Government of India has made it mandatory 

for the drugs to be sold in generic names rather than trade 

names. The main drawbacks for use of generic drugs in 

India are lack of standard assurance on quality of generic 

drugs, availability of branded generic drugs, high 

commission given to pharmacists or doctors by 

pharmaceutical companies for promoting branded drugs.16 

In our study the cost ratio of few drugs is more than 50 

which is similar to study done on antifungals.17 The 

percentage of cost variation of some drugs in our study is 

more than 500 which is also similar to study done on 

antifungals, gastric acid suppressants, proton pump 

inhibitors, antipsychotics, non-steroidal anti-inflammatory 

drugs.17-21 

Out-of-pocket payments (OOPs) are defined as non-

reimbursable payments made by individuals to health care 

providers at the time using service without involvement of 

third party. This leads to severe financial strain on the 

patients leading to medication nonadherence by patients.22 

According to WHO, OOPs can be reduced by removing 

user fees in public health facilities, giving exemption to 

vulnerable section like pregnant women with children.23 

Doctors as wells as patients have doubts regarding the 

quality of generic drugs sold. To overcome this, 

awareness has to be made on the generic equivalents of 

medicine, generic drug stores needs to keep evidence 

based results on the quality of generic drugs and all 

essential medicines needs to be kept in generic stores.24 

Pharmacoeconomic studies needs to be carried out 

regularly as it is very helpful for health care officials, 

policy makers in rational prescribing of drugs, individual 

patient treatment and allocation of resources.25  

CONCLUSION 

Study concludes that there is wide variation in cost of 

various brands of bisphosphonates in India. NPPA should 

strictly control the prices of drugs and use of generic 

drugs must be encouraged by the doctors. 

Pharmacoeconomics must be taught as a part of medical 

curriculum to undergraduates as well as post graduate 

students and importance of generic drugs, rational 

prescribing of drugs, essential medicines must be taught. 

There needs to be coordinated efforts of regulatory 

authorities, doctors, pharmacists, pharmaceutical 

companies, government organizations with general public 

to tackle this problem of huge price variation of drugs. 
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