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Introduction
The population of Iran is now over 74 million. The country’s 
gross domestic product (GDP) per capita in 2011 was reported 
to be over US$12,000 and the country spends about 6% of 
its GDP on health. In the past three decades the government 
of Iran has devoted substantial resources for improving the 
national health system. Through implementation of many long-
term initiatives Iran has achieved substantial success in extend-
ing health care to every corner of the country and most of the 
major healthcare indicators have signifi cantly improved during 
the past decades [1-2]. The availability of World Health Organi-
zation (WHO) designated essential medicines in Iranian health 
centre pharmacies is reported to be over 92% [3]. The health-
care system in Iran was established in response to its primary 
healthcare needs. However, recent changes in the Iranian life-
style have caused a shift in mortality and morbidity patterns 
towards a predominance of the non-communicable diseases of 
an ageing population [1].

After the 1979 Islamic revolution, Iran adopted a full generic-
based medicine policy and prioritized local production of 
medicines. A formulation based national industry focused on 
self-suffi ciency is one of the main goals of Iran’s medicine 
policy. The policy is mainly based on generic medicines, in 
which all medicines are only registered by their generic identity. 
In 2002, however, Iranian policymakers introduced the concept 
of branded generics in order to promote competition within the 
national pharmaceutical industry [4-5].

Although local Iranian pharmaceutical companies are able to 
produce small molecule medicines for the domestic market, the 
national health system depends on certain imported life-saving 
or disease-modifying patented medicines including biopharma-
ceuticals [6]. Although modern Iranian pharmaceutical compa-
nies were established 80 years ago, departure of international 
pharmaceutical companies following the 1979 Islamic revolution 
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limited the access of the local pharmaceutical industry to both 
new technology and needed raw materials [4-6]. Although due 
to its population size, Iran has one of the largest pharmaceutical 
markets in the Middle East, its per capita spending on medicines 
is low. However, the Iranian pharmaceutical market has experi-
enced rapid growth in recent years, increasing on average more 
than 30% annually in the period 1993–2003. Most of this increase 
is attributed to the cost of imported medicines and devalua-
tion of the national currency. The cost is mostly because local 
manufacturers do not produce the new, hi-tech medicines being 
demanded from prescribers by consumers. Currently locally pro-
duced medicines provide only about 65% of the Iran pharma-
ceutical market needs and this percentage has been declining 
substantially in recent years. Despite a substantial decrease in the 
country’s population growth rate in the past decade, drug expen-
ditures have drastically increased to over US$4 billion [4-6].

The increasing costs of health care, including the costs of phar-
maceuticals, pose challenges for all nations. In developing 
countries including Iran, pharmaceutical expenditures account 
for 25–65% of total public and private health expenditures, and 
for 60–90% of household out-of-pocket expenditures on health. 
In order to improve affordability of the medicines in Iran, the 
government has implemented a direct and not targeted subsidy 
mechanism for medicines. The main goal of this strategy is to 
reduce the price of medicines on the market. Obviously this 
universal subsidy mechanism can cause corruption. Direct sub-
sidization of some very expensive imported medicines by the 
government has promoted smuggling of these medicines into 
the neighbouring countries, where they can be sold with a very 
high profi t [7]. Therefore, this strategy was stopped and now 
only a few, mainly hi-tech medicines are receiving direct subsidy 
from the government. Currently the national health insurance 
system is the main tool in Iran for improving the affordability 
of medicines. Local production of copies of biopharmaceuti-
cals is a new development in the Iranian pharmaceutical sector. 
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In recent years some small science-based pharmaceutical 
companies have started to manufacture biological pharmaceuti-
cals using modern biotechnology methods [5].

Importance of biopharmaceutical medicines
Biopharmaceuticals are large and complex biological mole-
cules. Their fi nal biological activities very much depend on the 
methods used for their production. Recombinant proteins such 
as blood coagulating factors, erythropoietins, gonadotrophins, 
granulocyte colony-stimulating factors (G-CSF), human growth 
hormones, interferons, interleukins and monoclonal antibodies 
are among the most important biopharmaceuticals marketed in 
past decades [8].

Biopharmaceuticals represent a rapidly growing market. It is 
reported that 32% of the products in development pipelines and 
7.5% of marketed medicines are biopharmaceuticals. By 2020, 
biopharmaceuticals are forecasted to sell for around US$23 bil-
lion in the EU and US$29 billion in the US [9]. Although currently 
many original brand-name biopharmaceuticals are protected by 
intellectual property laws and regulations, with expiration of 
their patent protection in the next few years the pharmaceuti-
cal industry faces a unique business challenge from both well 
regulated rival biosimilars as well as less regulated copied bio-
pharmaceutical. Despite the increasing clinical signifi cance of 
biopharmaceutical medicines, economic barriers limit their use 
for many patients, especially in developing countries. In the 
World Trade Organization (WTO) member countries, failure of 
the pharmaceutical industry to meet the needs of national health 
services may result in compulsory licensing regulation changes 
in order to permit local industries to produce and market copies 
of such patented medicines to be sold at more affordable prices.

‘Biosimilars’ are biopharmaceuticals that are manufactured and 
marketed, usually by non-originator pharmaceutical compa-
nies, following expiration of the originator patents. Currently, 
marketing authorization of such biosimilars for highly regulated 
markets depends on demonstration of ‘similarity’ between a 
biosimilar and its corresponding originator biopharmaceutical. 
In the next few years substantial numbers of biopharmaceuti-
cals will lose their patent protection and therefore will be open 
to the production and competitive marketing of such medicines. 
However, in contrast to small molecule medicines the replica-
tion of the biopharmaceuticals is not an easy task. In many 
cases even small changes in the structure of the fi nal molecule 
can create a different safety and effi cacy profi le. This is why 
adequate evaluation of biosimilars has become such a challenge 
for both the scientifi c community and regulatory agencies.

Generic small molecule medicines are usually approved 
on the basis of their established bioavailability compared 
to the originator brand comparator. In most cases, generic 
medicines are also considered as interchangeable with their 
corresponding original brand medicines. In contrast to small 
molecule medicines, biopharmaceuticals are manufactured in 
living systems, e.g. plant or animal cells. The methods used to 
produce the biopharmaceuticals; including cloning, expression 
system, expansion, recovery, purifi cation and formulation of the 
fi nal product, determine the ultimate biological activity of these 
products. Therefore, any change in any of these steps could 

create substantial changes in the effi cacy or safety profi le of the 
medicine, including its immunogenicity. Despite the introduction 
of biosimilars into world pharmaceutical markets many years 
ago some countries still lack regulations for registration of these 
medicines. The European Medicines Agency (EMA) was the fi rst 
well-established regulatory authority to develop comprehensive 
guidelines in 2004 [10]. WHO has also published its guidelines 
for the evaluation of biosimilars in 2010 [11]. These guidelines 
are mainly focused on a head-to-head demonstration of biosimi-
larity with a registered original brand biopharmaceutical through 
both preclinical and clinical trials. The clinical studies must be 
designed in a way that can demonstrate comparable safety and 
effi cacy between biosimilar and the reference biopharmaceutical.

With the increasing importance of biopharmaceuticals in disease 
therapy and their high costs, the lower costs of their alternatives, 
biosimilars, is a driving force for their marketing. Due to very 
high costs both for each treatment, and over a full treatment 
time period, even a slight cost reduction through the marketing 
of biosimilars could facilitate access to biopharmaceuticals; 
especially in resource limited healthcare systems [12-14]. As has 
happened with generic versions of small molecule medicines, 
the introduction of biosimilars is expected to create substan-
tial reductions in national healthcare expenditures. Published 
data show that these medicines will result in savings of about 
US$9–12 billion for the US Medicare program in a decade [15]. It 
is also reported that biosimilars could create savings of between 
Euros 11.8 and Euros 33.4 billion between 2007 and 2020 for 
European healthcare systems. The savings for erythropoietins 
alone could be between Euros 9.4 and Euros 11.2 billion. How-
ever, most of these savings will come from administration of 
biosimilar monoclonal antibodies. [16].

It is estimated that developing a biosimilar for highly regulated 
markets such as the EU and the US will cost between US$75 
and US$250 million [17]. Since many pharmaceutical compa-
nies in developing countries cannot afford such costs, national 
companies try to meet local demand by manufacturing copied 
biopharmaceutical medicines without actual demonstration 
of biosimilarity. Obviously, these copied biopharmaceuticals 
cannot be compared to the original brand biopharmaceuticals 
approved in highly regulated markets. These countries instead 
must perform close pharmacovigilance of copied biopharma-
ceuticals for both patient safety and proving effi cacy of these 
medicines [18].

Registration of biopharmaceuticals in Iran
Iran’s national pharmaceutical industry is mostly a generic-based 
industry that produces small molecule chemical medicines. 
Since a decade ago some newly established science-based 
Iranian pharmaceutical companies began developing biophar-
maceuticals. Iran’s Government has also allocated substantial 
resources including fi nancial and administrative support for 
improving the capability of local pharmaceutical companies 
to manufacture biopharmaceuticals. Because they do not have 
access to the production procedures of originators, including 
cell type, fermentation and purifi cation procedures, they 
cannot claim ‘similarity’ to originator brands. These copied 
biopharmaceutical including IFNs, G-CSF and GH have received 
marketing authorization for the local Iranian market, but none 
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have received evaluation according to internationally recognized 
guidelines for biosimilars. Registration has mainly followed 
the path for ‘biogeneric’ medicines, and their application for 
marketing authorization has been handled on a case by case 
basis. Since 2003, about 20 locally manufactured biopharmaceu-
ticals either entered the market or are awaiting marketing autho-
rization, see Table 1; from Iran’s national regulatory authority 
(NRA). This table shows that the most clinically important bio-
pharmaceuticals, especially recombinant proteins, are manu-
factured locally by Iran’s national industry. Some additional 
monoclonal antibodies have already been fi led for registration 
and are expected to enter the market in 2013–2014. All medi-
cines, including biopharmaceuticals in Iran, have their prices set 
by national authorities, and have to be sold at a fi xed price all 
over the country. The prices of locally manufactured biophar-
maceuticals are between 27–72% lower than their correspond-
ing imported original brands. Obviously, this could signifi cantly 
improve affordability and accessibility of the biopharmaceuticals 
for both patients and the national health service.

In 2001, Iran became a member of the World Intellectual Property 
Organization and registers trademarks for medicines. However, 
there is no patent protection for imported medicines in Iran 
[5]. As of mid 2005, Iran became an observer member of WTO. 
However, due to the current international political situation 
full WTO membership is unlikely to happen in the near future. 
Iran’s local industry does not consider WTO membership to 
be an eminent concern with regard to producing copies of 
patented biopharmaceuticals. Therefore, the local pharmaceutical 

companies would be able to manufacture both patented and 
off-patent biopharmaceuticals provided that they gain access to 
their production procedures.

In order to support local manufacturers, Iranian offi cials impose 
a tariff on imported original brand medicines as soon as a local 
version enters the market. This tariff can be as high as 65% 
and therefore substantially increases the price of imported 
medicines, enabling locally made products to dominate the 
market. However, if either local manufacturers or authorities 
overestimate production capability, there may be a shortage of 
cheaper, locally manufactured biopharmaceuticals, thus causing 
a huge economic burden on patients who then have to buy 
more expensive original brand medicines.

The process of registration of biopharmaceuticals in Iran
Iran established its NRA in the 1950s, and passed the fi rst laws 
for the regulation of the national pharmaceutical market in 1955. 
The Ministry of Health and Education of Iran is responsible for 
regulation of the market. Although the registration of small 
mole cule medicines is a well-developed system it is not always 
as transparent as it should be according to NRA’s guidelines 
for the marketing of locally produced copied biopharmaceuti-
cals [5]. In 2006, the Iranian NRA announced national guidelines 
for the marketing of biosimilars. These guidelines, which are 
mainly adapted from the WHO guidelines, specify the need for 
a clinical trial with a small sample size comparing locally manu-
factured biopharmaceuticals with the original brand. However, 
there are clear differences between the WHO guidelines and 
current Iranian national guidelines for the registration of locally 
produced biopharmaceuticals [19-20]. Currently, the Iranian 
NRA does not ask for comprehensive new preclinical or clinical 
data for proving similarity between locally produced biophar-
maceuticals and original brand medicines.

The Iranian NRA has so far relied on national post-marketing 
surveillance to produce data on the ‘safety’ of all marketed, 
copied biopharmaceuticals. Iran has a fairly well-established 
national adverse drug reaction (ADR) reporting system and so 
far no serious or unexpected ADRs related to administration of 
locally manufactured biopharmaceuticals have been reported to 
the national health authorities [20-21].

Discussion
Healthcare expenditures in Iran have risen dramatically in recent 
years, due mainly to an increase in expenditure on biopharma-
ceuticals. Iran’s policymakers believe that although biosimilars 
are a cost-effective intervention for the treatment of patients, the 
regulatory approaches for their marketing used by organizations 
such as EMA, US Food and Drug Administration (FDA) or even 
WHO may not suit the needs of the Iranian market [20-21].

Although highly regulated markets such as the EU and the US 
have specifi c requirements for marketing of biosimilars, these 
might not be appropriate for the marketing of biopharmaceuticals 
in less regulated markets. Biosimilars in these markets therefore 
have different defi nitions. While they may have acceptable safety 
and effi cacy profi les based on local requirements these ‘copied 
biopharmaceuticals’ manufactured in these countries are not 
‘biosimilars’ as defi ned by EMA, FDA and WHO guidelines.

Table 1:  Market status of locally manufactured biopharmaceuti-
cals in Iran as of September 2012

Locally manufactured biopharma-
ceuticals

Market status

Bevacizumab Applied for registration

Erythropoetin On the market

Etanercept Applied for registration

rFVIIa On the market

Filgrastim On the market

Follitropin alpha On the market

Chorionic gonadotropin On the market

Infl iximab On the market

Interferon gamma On the market

Interferon alpha-2b On the market

Interferon beta-1a On the market

Interferon beta-1b Applied for registration

Interferon beta-1a On the market

Pegylated interferon alpha 2a On the market

Pegylated interferon alpha 2b On the market

Parathyroid hormone (teriparatide) Applied for registration

Rituximab Applied for registration

Somatropin On the market

Streptokinase Applied for registration

Trastuzumab Applied for registration
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In order to create a balance between the regulation and afford-
ability of locally produced biopharmaceuticals, Iran’s NRA tries 
to use its national pharmacovigilance system as a tool for assess-
ing the safety of the marketed locally manufactured biopharma-
ceuticals, including the incidence of ADRs associated with their 
use. There is a general consensus that patient’s safety should not 
be compromised in exchange for access to the less expensive 
biosimilars [22]. Iran’s NRA mainly accepts evidence of phar-
macokinetic and pharmacodynamic equivalence between the 
originator and locally manufactured biopharmaceuticals and a 
small size clinical trial as a measure of clinical comparability for 
copied biopharmaceuticals. However, biopharmaceuticals have 
varying potential for immunogenicity that can change based 
on a number of factors, including manufacturing processes. 
Although small differences between copied biopharmaceuticals 
and original brand medicines might not cause signifi cant differ-
ences in clinical effi cacy, in rare cases these differences might 
lead to safety problems. Therefore, post-marketing surveillance 
could be used as an effective tool to detect any adverse reac-
tions which could be considered as a breach of safety profi le 
of these biopharmaceuticals. Since biological medicines have 
unique characteristics the surveillance system must be both very 
sensitive and reliable if it is to detect and assess any adverse 
event in a timely manner [22].

The Iranian pharmaceutical market is susceptible to the use of 
counterfeit medicines. Iran is one of the major transit routes for 
illicit narcotics produced in Afghanistan. It is assumed that the 
same transit pathways could also be used for counterfeit medi-
cines including biopharmaceuticals. Indeed, illegal medicines 
and supplements now comprise up to 10% of the total phar-
maceutical market [7]. There is a danger that the ambiguity and 
uncertainty in the regulatory requirements for the marketing 
of biopharmaceuticals in Iran will encourage manufacturers to 
avoid doing the clinical trials necessary for proving the compa-
rable effi cacy and safety of their products. The use of clinically 
not comparable biopharmaceuticals could then impose extra 
medical and fi nancial burdens on patients and the national 
health system if this leads to treatment failure, toxicity, and the 
need for corrective interventions. This also raises the possibility 
of yet unidentifi ed short- and long-term safety concerns. The 
government of Iran currently supports the local pharmaceuti-
cal industry by imposing high tariffs on imported medicines. 
Therefore, it is expected that patients should benefi t from the 
availability of copied biopharmaceuticals through improved 
access for effective treatment of chronic and lifelong diseases.

Conclusion
In the past few years, the Iranian national industry has manufac-
tured copies of biopharmaceuticals. Although granted marketing 
authorization in Iran, none of these medicines has had compre-
hensive evaluation according to FDA or EMA guidelines. The 
lower cost of these copied biopharmaceuticals could improve the 
affordability of these clinically important medicines. However, 
authorities need to perform close vigilance of these biopharma-
ceuticals in order to evaluate their safety and effi cacy.

Editor’s comments
The manuscript by Professor Majid Cheraghali in this edition 
of the GaBI Journal raises two important issues that need 

to be considered. First, economic pressures exist that will 
encourage some countries to pursue copied biologics which 
will not be adequately tested for ‘biosimilarity’. This may or 
may not result in additional risks or cost savings. Second, the 
article illustrates how politically motivated sanctions, whether 
or not justifi ed, can have major (hopefully unintended) nega-
tive effects on public health even in a resource rich, devel-
oped country like Iran. Finally, the article mentions the impact 
of drug smuggling and counterfeit medicines, both of which 
have major public health implications throughout the develop-
ing and developed world.

Our readers are encouraged to submit manuscripts that explore 
these important aspects of the use of generics and biosimilars.
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