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Introduction: Majority of the Colombian population has become health insured leading to improved healthcare access in the country. 
Healthcare expenses have risen drastically, and cancer is responsible for the major disease burden. An option to reduce cost burden 
is to replace the use of originator drug products with generic formulations which are considered to be bioequivalent to the originator 
drugs and cost much less.
We conducted a cost-minimization study for Colombia to assess the savings that could be achieved with the use of generic formula-
tions of three anticancer drugs, namely bortezomib, decitabine and capecitabine as compared to their originator products.
Methods: We compared the prices of originator and Dr Reddy’s Laboratories Ltd generic equivalents of bortezomib, decitabine and 
capecitabine in Colombia for the year 2015. Prices of originator drugs were obtained from SISMED (Sistema de información de Precios 
de Medicamentos – Drug Price Information System), the prices of generic drugs were provided by Dr Reddy’s Laboratories Ltd. Cost 
savings were estimated in value and percentages.
Results: The study showed the substantial savings of 63% (US$4.68 million) with bortezomib, 26% (US$0.29 million) with decitabine, and 
46% (US$1.50 million) with capecitabine from Dr Reddy’s Laboratories Ltd generics as compared to their originator branded medicines.
Conclusion: Considering the high economic burden of cancer and high prices of originator anticancer drugs, our study highlights the 
need to replace the originator branded medicines with the generics. This will not only improve the patient access to medications but 
also be benefi cial for the insurance payers in Colombia, thereby improving the overall healthcare system in the country.

Introduction
Colombia is an upper-middle income country with over 48 million 
people, as reported by the World Health Organization (WHO) 
in the year 2015 [1, 2]. Over the past few years, Colombia has 
undergone various demographic and epidemiological changes 
viz. fall in total fertility rate from 3.24 children per woman in 
1985 to 2.3 in 2013 while life expectancy has increased by four 
years over the period of 2000 to 2012; mortality rates have also 
declined from 1990 to 2012, e.g. under-fi ve mortality rate: 35 vs 
17 per 1,000 live births, maternal mortality ratio: 100 vs 83 per 
100,000 live births [2, 3]. Overall, healthcare expenditure has 
increased drastically in Colombia. According to WHO, around 
US$962 per capita were spent on health expenditure in 2014 
which accounted for 7.2% of gross domestic product (GDP) in 
the country [1, 3].

Non-communicable diseases account for 71% of total deaths in 
Colombia, and cancers constitute 17% of the total deaths [4]. 
Out of all the cancers, breast, stomach and colorectal cancer 
are three of the fi ve most prevalent forms in Colombia account-
ing for 7%, 13.1% and 8.5% of total cancer mortality, respec-
tively. Besides these, blood/bone marrow cancers (9.9%) are 
also responsible for high burden of cancer-related deaths in the 
country (leukaemia 4.9%, multiple myeloma 1.2%, non-Hodgkin 
lymphoma 3.4%, and Hodgkin lymphoma 0.4%) [5].

However, launch prices for the anticancer drugs have substan-
tially increased over time. Anticancer medicines rank fi rst in 
terms of global spending in the pharmaceutical market (US$91 
billion in 2013). According to a recent study in the US, the 
average price of an anticancer drug is US$65,900 in 2013, while 
the average survival benefi t is 0.46 years [6]. Overall, the eco-
nomic burden due to cancer cost US$290 billion in 2010 with 
the greatest share of the medical costs (53%). In fact, economic 
burden of cancer is estimated to be US$8.3 trillion between 
the period 2011−2030 [7]. The economic burden of cancer per 
patient ranged from US$0.54 in India to US$4.32 in China, 
US$7.92 in South America, US$244 in Japan, and US$460 in 
the US [8].

At present, majority of the Colombian population is covered 
under health insurance (85% in 2008 and 97% in 2010) [3, 9]. This 
has secured the general population and increased the access to 
health care. However, health care in Colombia is in jeopardy as 
it faces fi nancial constraints. One of the reasons attributed for 
this condition is high drug expenditure in the country. Colombia 
is believed to be one of the highest payers for drugs in the 
world due to extensive use of expensive originator drugs rather 
than generic molecules. Thus, there is a need to replace the 
originators with generic molecules in Colombia to bring down 
the overall healthcare economic expenditure [9].
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A recent cost-minimization study conducted by Alexandra 
et al. (Essential Medicines and Pharmaceutical Policies, World 
Health Organization) across 17 countries showed that substan-
tial savings can occur by switching the purchases from origina-
tor medicines to generics. These savings ranged from 11% for 
beclomethasone inhaler to 73% for ceftriaxone injection [10]. 
Keeping in mind the high cost of anticancer drugs, we con-
ducted a pharmacoeconomic study to estimate the savings 
that could be achieved with the use of generic formulations of 
anticancer drugs – bortezomib, decitabine and capecitabine – in 
comparison to their originator brands in Colombia.

Methods
Rationale
Pharmacoeconomics identifi es, measures and compares the costs 
of various drug therapies to the society and the healthcare system. 
It helps the clinicians, health-payers, and other decision-makers 
to assess the costs and outcomes of various treatment options 
via cost-minimization, cost-benefi t, cost-effectiveness and cost-
utility analyses [11-13]. The choice of the analysis depends 
upon the clinical situation to be evaluated and the question 
being asked. Cost-minimization analysis compares the costs of 
treatments having similar outcomes and aims at identifying the 
most economic option available. On the other hand, cost-benefi t 
analysis compares the costs and benefi ts of treatments that have 
different outcomes and the outcome is measured in mone-
tary value. Cost-effectiveness analysis compares the costs per 
standardized units of effectiveness for treatments that have 
different outcomes. Cost-utility analysis compares the costs 
per quality-adjusted life years for treatments that have different 
outcomes. Thus, of the different pharmacoeconomic methods, 
cost-minimization analysis is the one that compares the two 
interventions when the clinical outcomes of both are equivalent 
[12]. This means that if the two drugs are equivalent to each 
other in terms of clinical and humanistic outcomes, e.g. generics 
and originator molecules, this method can be viable in making a 
decision with respect to the cost of the drug 
in order to choose the economical one [11].

Literature evidence clearly shows that generic 
molecules are equivalent to the originator 
drugs in terms of outcomes. As per the 
US Food and Drug Administration (FDA), 
generic drugs are approved only when they 
are bioequivalent to the branded drugs, and 
have demonstrated similar quality and per-
formance [14]. Several systematic reviews 
have shown that cardiovascular and neuro-
logical generics are as clinically effective as 
the branded drug products [15-17]. There-
fore, we chose the cost-minimization study to 
compare the costs of generic and originator 
products of three anticancer drugs namely 
bortezomib, decitabine and capecitabine in 
Colombia. Our study is further supported by 
a recent cost-minimization study that was 
conducted across 17 countries to estimate 
the savings that could be achieved by switch-
ing the use from the originator to generic 
drugs [10].

Study methods
In our cost-minimization study, we compared the prices of 
originator and Dr Reddy’s Laboratories Ltd (DRL) generic drugs 
of bortezomib, decitabine and capecitabine in Colombia. For 
originator products, price data was obtained from the SISMED 
(Sistema de información de Precios de Medicamentos – 
Drug Price Information System), Colombia. SISMED is an 
information system that provides the necessary data to 
analyse and control the drug prices in Colombia, and thus, 
helps in the regulation of the pharmaceutical market in the 
country.

The mean unit price of originator drugs was calculated for the 
year 2015. On the other hand, prices of generic drugs were pro-
vided by DRL. To estimate the maximum cost savings that could 
be generated if the originator branded medicines consumed 
were purchased at the price of generics, mean prices of origina-
tor brands and the price of generics were applied to the volume 
of originator branded medicines consumed. All the prices were 
calculated in US dollars to avoid any fl uctuations in the currency 
value throughout the year 2015.

Results
Our study showed high costs of the originator products as 
compared to the generic molecules for all the three anticancer 
drugs. The originator drug of bortezomib cost US$7.48 million, 
decitabine US$1.12 million and capecitabine US$3.27 million. 
On the other hand, the generic bortezomib costed only 
US$2.80 million, decitabine costed US$0.83 million and 
capecitabine costed US$1.78 million, see Figure 1.

In total, a saving of 63% was achieved with the use of the 
generic form of bortezomib, 26% with decitabine, and 46% with 
capecitabine as compared to the originator drugs. Complete 
results for the three drugs are depicted in Table 1.

Figure 1:  Total costs with the use of originator versus DRL generic of bortezomib, 
decitabine and capecitabine (estimated for the year 2015)
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DRL: Dr Reddy’s Laboratories Ltd.
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Discussion
Our study is based on estimating the total savings that could 
be obtained by replacing the originator drugs of bortezomib, 
decitabine, and capecitabine with their DRL generic forms.

All these three drugs have gained a rational place in the treatment 
of various cancers and thus are commonly used. Bortezomib (as 
a single agent or in combination) is the preferred regimen for 
the treatment of multiple myeloma, both in the primary therapy 
as well as maintenance therapy, and used in relapsed patients. 
Also, it is approved as a second-line treatment for mantle cell 
lymphoma [18, 19]. Decitabine has been approved and used for 
the treatment of myelodysplastic syndrome and acute myeloid 
leukaemia [20, 21]. Capecitabine is used in the management of 
gastric, breast and colorectal cancer [22-25]. Moreover, all these 
three drugs have shown to confer cost savings in comparison 
to other anticancer drugs in their respective indications [26-35]. 
Therefore, using these drugs will not only help in the treatment 
of various cancers but can lead also to substantial cost savings.

Regarding the effi cacy of generic medicines, it is well-proven 
that generics are bioequivalent to the originator drugs [14-17]. In 
fact, the Clinical Guidelines Committee of the American College 
of Physicians advises that clinicians should prescribe generic 
medicines in place of the expensive branded drugs. Generic 
medicines are not only associated with substantial cost savings, 
but also provide long-term adherence to the treatment [36].

Taking into account the fi eld of oncology where medications are 
highly expensive, generics can play a very important role [37]. 
Generic imatinib is estimated to cost less than US$1,000 per year 
within the next two years, while the average wholesale price 
of the branded imatinib is currently US$145,750 [38]. An Indian 
study showed that anticancer generics cost 8.9% to 36% of 
the branded originator medications (irinotecan 8.9%, paclitaxel 
23%, docetaxel 24%, oxaliplatin 32% and gemcitabine 36%), 
and around US$843 million were estimated to be the potential 
yearly savings. All these studies highlight the need for generics 
substitution which can generate enormous cost savings and 
increase the access to cancer treatment globally [39]. Therefore, 
low- and middle-income countries like Colombia can improve 
the access to cancer medications by using the generic drugs.

Conclusion
This study highlights the substantial cost savings that could 
be achieved by replacing the originator drugs of bortezomib, 
decitabine, and capecitabine with the DRL generic formulations 

in Colombia. This can be very helpful for 
the insurance payers and bring a positive 
reform in the Colombian health care.
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