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Introduction
Guidelines for the treatment of rheumatoid arthritis (RA) and other rheumatic diseases
focus on quickly achieving targeted endpoints in order to limit permanent joint damage and comorbidity, thereby enabling patients to maintain a high level of physical
function.1–3 The European League Against Rheumatism recommends a target goal of
50% clinical improvement within 3 months and the achievement of remission or low
disease activity within 6 months.2 The American College of Rheumatology (ACR) and
the Asia Pacific League of Associations for Rheumatology (APLAR) also recommend
implementing a treat-to-target strategy.4,5 Biologic therapies play a key role in treatment guidelines; however, their high cost has resulted in limited access and inequality
in treatment options in some countries.2,6 This has created a demand for biosimilars
as lower-cost alternatives.6 In order to protect patients, regulatory authorities should
ensure that the safety and efficacy of potential biosimilars are comparable to those of
the originator.7
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Abstract: Biologic therapies are an important option in the treatment of patients with
rheumatic disease. As the development of potential biosimilars increases, many countries are
following the guidelines developed by the WHO, European Medicines Agency, or US Food
and Drug Administration to create country-specific regulations for the review and approval
of these products. Iraq does not yet have such regulations, and this presents a potential safety
concern for patients. The analytical, nonclinical, and clinical data requirements for approval
of a potential biosimilar are specific and scientifically rigorous. In some countries, products
are available that have not met the stringent criteria for biosimilars; they are usually referred
to as “intended copies”. Frequently, the available data are not sufficient to demonstrate that
they are similar in efficacy and safety to the reference product. Thus, safety issues may arise
once the product is in use, as was the case with Kikuzubam, an intended copy of rituximab
that was withdrawn from the market in Mexico following reports of severe adverse reactions.
It is important to implement scientific, evidence-based guidelines for the review, approval,
therapeutic use, and monitoring of biosimilars, and to provide training on this topic to
healthcare professionals and patients. In this review, we discuss issues related to the use and
regulation of biosimilars, and the differences between biosimilars and intended copies. We
also provide suggestions for including biosimilars as a treatment option in Iraq.
Keywords: biosimilar, intended copy, Iraq, rheumatology

Dovepress

Open Access Rheumatology: Research and Reviews downloaded from https://www.dovepress.com/ by 18.212.239.56 on 21-Apr-2019
For personal use only.

Al Ani et al

A biosimilar is defined as a biologic therapy that is similar to an approved reference product with regard to quality,
safety, and efficacy.8 Similarity must be demonstrated through
comparisons of quality and biological activity, as well as
nonclinical and clinical study data. Biosimilars are highly
similar but not identical to the reference product.9
Conversely, products that do not meet the stringent criteria
for biosimilars are usually referred to as intended copies or
noncomparable biologics or copied biopharmaceutical products10,11 These products have not been adequately compared
analytically or clinically to the originator, thus the data are
not sufficient to demonstrate similar efficacy and safety.10,11
In some countries, intended copies were approved for use
before rigorous biosimilar regulatory guidelines were developed.11 Differences in formulation, dosing, efficacy, or safety
between the intended copy and the originator may exist,
and this may pose a safety risk for patients.11 For example,
Kikuzubam, an intended copy of rituximab, was withdrawn
from the Mexican market in 2014 due to concerns of anaphylactic reactions and limited safety and efficacy data.12,13
In an example outside of rheumatology, intended copies of
recombinant human erythropoietin in Thailand were found
to differ substantially from the originator product, and they
were also associated with increased immunogenicity.14,15
Currently, many countries worldwide are developing
regulatory pathways for the approval of biosimilars, often
based on the guidances developed by the WHO, European
Medicines Agency (EMA), or US Food and Drug Administration (FDA).6,11 Iraq is one of the Middle East countries
that still needs to develop its own guidelines for the approval
of biosimilars.16
The healthcare system in Iraq has not yet recovered from
years of war, political unrest, and sanctions.17 The Iraq Ministry of Health (MOH) is working to make access to health care
more equitable; however, this is a complicated and challenging process.17 The MOH does provide health care, including
medications, to all citizens and permanent residents of Iraq
for free or for a very minimal fee.17,18 Although the health
system is well funded, healthcare policies are outdated or
lacking, including strategies for continued healthcare financing.17 For instance, biosimilars could provide a less expensive
treatment option than originator biologics if a process existed
for their review and approval.6,16
We searched the literature for information on the healthcare system in Iraq and the use of biosimilars in Iraq and
the Middle East. In this review, we discuss challenges in
the production, use, and regulation of biosimilars, as well
as important issues related to the safety of biosimilars and
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intended copies. In addition, we provide author recommendations, as rheumatologists practicing in Iraq, for incorporating
biosimilars into the healthcare system in Iraq.

Methods
We conducted a search of the published literature to investigate the manufacturing and regulatory requirements of
biosimilars and the difference between biosimilars and
intended copies. We also reviewed the literature to evaluate
the healthcare system in Iraq and the status of biosimilar regulation in Iraq and the Middle East. As practicing rheumatologists in Iraq, we developed recommendations for biosimilar
review and incorporation into treatment in Iraq, with patient
safety as the most important consideration.

Manufacture of generic drugs versus
biosimilars
A generic small molecule drug is chemically synthesized
and equivalent to the reference drug with regard to chemical structure, quality, safety, and efficacy.19 Generic drugs
have relatively simple chemical structures, thus an analytical
demonstration of the molecular identity and a bioequivalence
study in humans are enough to prove that the generic is
equivalent to the originator.8,19
Conversely, biologic drugs are large molecules, most
frequently proteins.8,19 The manufacture of a biologic product
is a complex process that requires living cells; therefore,
variability is a concern.20 Posttranslational modifications
such as glycosylation and oxidation can affect the structure
of the molecule.7 Additionally, manufacturing processes
are usually proprietary, so companies interested in manufacturing a prospective biosimilar must develop the entire
process de novo.20,21 Consequently, it is almost impossible
to create a biologic that is identical to the originator.20 Even
a slight variation in the manufacturing procedure can result
in changes to the structure of the product, possibly altering
its biological activity, safety, efficacy, and immunogenicity.7
Therefore, the manufacture of biologics must be closely
monitored to ensure batch to batch consistency.

Regulatory requirements for biosimilar
approval
Since the inherent small differences between an originator
and a potential biosimilar can be important clinically, the
WHO, EMA, and FDA have developed rigorous guidelines
for the evaluation of biosimilars,8,21–23 which are much more
complex than those for generic drugs.19 According to the
WHO, a biosimilar, or a similar biotherapeutic product, has
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been demonstrated to be similar to an approved biologic
with regard to quality, safety, and efficacy.8 The WHO, EMA,
and FDA requirements specify that the primary amino acid
sequence of the proposed biosimilar must be exactly the same
as that of the reference drug.7,8 Additionally, any variations in
molecular structure or posttranslational modifications must
not affect safety, efficacy, or immunogenicity.7,8
The first step to demonstrating biosimilarity is to thoroughly analyze the structure and function of the potential
biosimilar and compare these head-to-head with the reference product.8,11 This step is critical because similarity in
structure and function provides the rationale to progress to
the nonclinical and clinical studies. The nonclinical studies
are conducted to provide evidence that the biosimilar affects
physiologic processes in a manner similar to the reference
product, with comparable toxicity. Then, clinical studies are
conducted to demonstrate that the potential biosimilar and
the reference product are similar with respect to pharmacokinetics, efficacy, and safety, including immunogenicity.11
The WHO guidelines for evaluation of a biosimilar
require submission of the following documentation: 8,20
1. Manufacturing follows Good Manufacturing Practices;
documentation includes the known process information
for the reference product.
2. Physicochemical and biological characterization and a
head-to-head preclinical comparison to the reference
product.
3. A repeat-dose preclinical toxicity study in an appropriate
animal species.
4. A single-dose head-to-head clinical pharmacokinetic
study with the reference product.
5. Phase III head-to-head clinical efficacy studies with the
reference product.
6. Clinical studies evaluating immunogenicity.
7. A plan for conducting pharmacovigilance.
The clinical study requirements for biosimilars are not
as extensive as for originator products. The FDA requires at
least one efficacy trial that is adequately powered to show that
it is equivalent to the reference product.7 According to the
EMA, one comparative-dose pharmacodynamic study that is
highly sensitive may be enough to demonstrate efficacy.7 For
safety, both the EMA and FDA require at least one clinical
trial that has enough patients to demonstrate equivalence.7
The FDA states that immunogenicity must be evaluated in
one preapproval comparative trial and then in a postapproval
trial, and the EMA requires evaluation of immunogenicity
within the safety trial.7
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The WHO, EMA, and FDA all require submission of a
pharmacovigilance plan, so that benefit vs risk can be continually assessed.7,8 Postmarketing surveillance is critical for
monitoring long-term safety and identifying any rare adverse
events.6 Additionally, pharmacovigilance can monitor for
adverse events that may occur when patients are switched
between the reference product and the biosimilar. Once a
biosimilar is approved, the manufacturer is responsible for
conducting pharmacovigilance; however, the regulatory
agency must monitor their compliance and address any safety
concerns that may arise.8

Biosimilars in Europe and the USA
Table 1 lists the rheumatology biosimilars that have been
approved by the EMA and the US FDA.24–29

Terminology related to biosimilar use
Since biosimilars are required to be highly similar, but not
identical, to an approved reference product, and since limited
clinical trial data are available at approval,6,11 clinicians have
raised practical questions about incorporating biosimilars
into clinical practice. Many of the questions relate to the
terms below.

Extrapolation
Extrapolation refers to the approval of a biosimilar for a
particular indication of the reference product, even though
a direct clinical comparison has not been conducted.30 Clinicians have questioned how regulators can be confident that
a biosimilar will be safe and effective in the treatment of
diseases for which it has no clinical data.13,31
Extrapolation occurs only after biosimilarity has been
established. The WHO guidelines state that extrapolation
may be considered if the following criteria are met: the
model used for clinical testing was sensitive enough to
identify any differences between the potential biosimilar
and the reference product; the mechanism of action of the
potential indications is the same; a thorough study of safety
and immunogenicity has occurred; the efficacy results were
acceptable and were evaluated using a noninferiority study.8
The FDA and EMA will allow extrapolation on a case-bycase basis.7,8
In order to justify extrapolation, it is important that
countries first require rigorous analytical characterization
of a proposed biosimilar, followed by studies of clinical
pharmacokinetics, pharmacodynamics, safety, and efficacy
that confirm biosimilarity.31 Once biosimilarity has been
determined based on the totality of scientific evidence, then

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

3

Dovepress

Al Ani et al

Open Access Rheumatology: Research and Reviews downloaded from https://www.dovepress.com/ by 18.212.239.56 on 21-Apr-2019
For personal use only.

Table 1 Biosimilars in rheumatology approved by the European Medicines Agency and the US Food and Drug Administration
Product name

Active
substance

Approved
by EMA

Date approved

Approved
by US FDA

Date approved

Amgevita (EU)/Amjevita (US)/
Solymbic (EU)
[ABP501]
Benepali
Cyltezo
Erelzi
Flixabi (EU)/Renflexis (US)
[SB2]
Halimatoz/Hefiya [GP2017]
Imraldi
Inflectra (EU, US)/Remsima (EU)
[CT-P13]
Ixifi (US)/Zessly (EU)
[PF-06438179]
Rixathon/Riximyo
Truxima

Adalimumab

X

March 2017

X

September 2016

Etanercept
Adalimumab
Etanercept
Infliximab

X
X
X
X

January 2016
November 2017
June 2017
May 2016

X
X
X

August 2017
August 2016
May 2017

Adalimumab
Adalimumab
Infliximab

X
X
X

July 2018
August 2017
September 2013

X

April 2016

Infliximab

X

May 2018

X

December 2017

Rituximab
Rituximab

X
X

June 2017
February 2017

Abbreviations: EMA, European Medicines Agency; EU, European Union; US FDA, United States Food and Drug Administration.

according to the principle that structure determines function,
the biosimilar should perform the same as the reference
product for all approved indications.31

Naming
There is no internationally recognized naming convention
for biosimilars.11 The WHO is considering a proposal for all
biologics, originators, and biosimilars to have a name with
two parts, the International Nonproprietary Name and a
unique identifier.11 However, some countries have developed
their own naming conventions. This may create confusion for
physicians and pharmacists when patients travel internationally or if they obtain medication from other countries.

Interchangeability and automatic substitution
Once a product has been approved as a biosimilar, then the
prescriber can switch a patient from the reference product
to the biosimilar and vice versa.13 Taking this a step further,
in the USA, if the FDA were to designate a biosimilar as
interchangeable with the reference product, then individual
states can decide whether or not to allow pharmacists to
automatically substitute it for the reference product, without
consulting the prescribing clinician.13 The FDA has developed a draft guidance on the requirements for demonstrating
interchangeability; no biosimilars have been approved as
interchangeable with the reference product.13,32,33 Once the
guidance is finalized, the policies required to implement it
will be the responsibility of the individual states.
The definition of interchangeability provided by the
European Commission is somewhat different, defining it as,
4
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“the medical practice of changing one medicine for another
that is expected to achieve the same clinical effect in a given
clinical setting and in any patient on the initiative, or with
the agreement of the prescriber”.34 In the EU, the EMA does
not designate interchangeability; it is a country-specific
decision.13
The prospect of pharmacists being allowed to automatically substitute a biosimilar in place of the originator biologic without consulting the prescriber, as may
be possible in the USA in the future, is concerning to
some rheumatologists, for several reasons. The extent of
pharmacovigilance varies across countries, and it may be
difficult to monitor adverse events and track which biosimilar a patient is taking when an adverse event occurs. 6,7
Additionally, if patients travel, the variability in naming
conventions in different countries adds another challenge
to tracking a patient’s particular therapy. Clinicians have
also raised concerns about the risk of an immunogenic
reaction after switching between biosimilars, since
immunogenicity may lead to adverse events or a lack of
efficacy.20,35
However, the evidence in the literature suggests that
switching does not cause immunogenic reactions. Three large
studies that have evaluated the safety of switching between
an originator anti-tumor necrosis factor (TNF) agent and a
biosimilar include EGALITY (switch between originator
etanercept and GP2015), NOR-SWITCH (switch between
originator infliximab and CT-P13), and a switch study with
originator adalimumab and SB5.36–39 In all three studies,
immunogenicity did not differ significantly between the
Open Access Rheumatology: Research and Reviews 2019:11
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originator biologic and the biosimilar, and switching did not
affect immunogenicity.
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Biosimilars in the Middle East
In 2007, experts in multiple sclerosis, endocrinology, and
pharmacology from the Near and Middle East recommended
the development of regional guidelines based on those used
by the EMA.40 In 2015, a survey about biosimilars was
conducted at the Pan-Arab Oncology Meeting in Beirut,
Lebanon.41 A total of 117 questionnaires were completed by
healthcare professionals within the disciplines of oncology
(39%), hemato-oncology (14%), nursing (12%), surgery
(9%), gynecology (5%), pharmacy (5%), urology (4%),
radiology (3%), and other (9%). A majority of respondents
were from Lebanon (62%); 3% were from Iraq. Seventyseven of the 117 (66%) professionals were knowledgeable
about biosimilars and 48 (41%) prescribed them. The primary
rationale for prescribing biosimilars was their approval by the
FDA or the EMA (69%); other reasons included the lower
price vs the originator (65%), efficacy (48%), safety (42%),
and positive manufacturer reputation (31%). According to
these survey results, most healthcare professionals in the
region are familiar with biosimilars; however, less than half
prescribe them. Those who do prescribe biosimilars recognize
the importance of having followed a rigorous, science-based
review process.
Although many countries in the Middle East do not have
biosimilar guidelines, several countries, including Iran,
Lebanon, and Saudi Arabia, have developed guidelines.42
The Iran National Regulatory Authority used the WHO
biosimilar guidelines as a resource; however, the Iranian
guidelines are not as strict. Biosimilars manufactured by
Iranian biopharmaceutical companies have been approved
without undergoing a review as comprehensive as the WHO
requires.43 The Ministry of Public Health in Lebanon follows the WHO biosimilar guidelines,44 and the biosimilar
guidelines developed by the Saudi Food & Drug Authority
are based on guidances from the EMA and the International
Conference on Harmonisation.45,46

Regulation of drugs in Iraq
Drug evaluation and approval in Iraq are performed by the
Drug Registration Committee within the MOH Directorate
of Technical Affairs.47 Currently, ~8,600 trade drugs are
registered with the MOH, and Iraq has 28 national pharmaceutical companies.47 However, there is no policy in place
for the review and approval of biosimilars. According to the
most recent information available, three biologic therapies
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that are used in rheumatology are approved in Iraq: the TNF
inhibitors etanercept and infliximab, and the anti-CD20
monoclonal antibody, rituximab.48 Only the originator
biologics are available; no biosimilars are approved in the
country.16,42

Intended copies
Although no intended copies used in the treatment of
rheumatic disease are approved in Iraq, two of them are
manufactured in the neighboring country of Iran: Zytux, an
intended copy of rituximab, and Altebrel, an intended copy
of etanercept.42,49–51 Due to the proximity with Iran, these
products may be accessible to some Iraqi patients. According
to an analytical assessment of Altebrel, several attributes were
not comparable to those of the originator: peptide sequence,
distribution of charged species, and posttranslational modifications.52 Although the clinical impact of these differences
is unknown, Altebrel should not be considered an etanercept
biosimilar, and patients should not be switched between the
two products. We are not aware of other countries in the
Middle East with intended copies.42

Discussion
In Iraq, the healthcare system is trying to recover from years
of war, and the process of making health care more equitable
across the country is challenging and lengthy.17 Additionally,
rheumatologists in Iraq face many challenges. For instance,
inequalities in access to health care exist.17 Primary health
care is provided to many poor patients at public clinics,
approximately half of which do not have a medical doctor.17
Therefore, the diagnosis of RA and the referral of patients
to a specialist may be delayed. Also, some patients may be
reluctant to take methotrexate, because it is considered to be
a chemotherapy drug.48 Further, the choice of medications
for the treatment of rheumatic diseases is limited, and they
are sometimes in short supply.17,48 The selection of approved
anti-TNF agents is narrow, and other than rituximab, biologic
drugs with alternative mechanisms of action, such as IL-6
antagonists, are not approved in Iraq.48
As healthcare costs increase, biosimilars can be an
important option in the management of rheumatic diseases.
Biosimilars are not only lower cost alternatives to existing
biological therapies, they also introduce price competition.
This may lead to a price decrease for the reference product
and other products in the therapeutic area. Additionally, the
cost savings for the healthcare system may result in increased
access to treatment for patients. However, the decision to
prescribe a particular therapy should not be based on cost
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alone.2,53,54 Patient safety, not cost, must be the highest
priority.
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Recommendations
In order to protect the safety of patients in Iraq, we believe
that several steps must be taken to provide adequate resources
(Table 2).
Scientifically rigorous guidelines for the regulatory
review of prospective biosimilars are needed in Iraq. The
approval of biosimilars in Iraq should be the responsibility of
an expert committee of scientists and clinicians that reviews
all evidence of biosimilarity, including clinical comparability
and switching studies. The regulatory requirements in Iraq
should be stringent, similar to those of the WHO, FDA, or
EMA, and suitably flexible to allow changes as necessary
in the future. The lack of a scientifically based regulatory
pathway for biosimilars may be a safety risk for Iraqi patients,
because they may receive treatment with an intended copy
that has been approved in another country but has not met
the high standards required for a biosimilar.11 Regulations
against the use of intended copies should be passed.
Nomenclature should be clear, precise, and consistent
between countries. This is critical for conducting effective
postapproval pharmacovigilance to monitor for immunogenicity or adverse events that may become apparent only with
extended use by large numbers of patients.7,40
Multidisciplinary teams consisting of healthcare professionals, patients, manufacturers, policy makers, and regulatory authorities must work together to ensure the safe use of
biosimilars, including their storage, administration, and pharmacovigilance. Healthcare professionals may face challenges
related to pharmacovigilance, including 1) a lack of harmonized regulations between countries; 2) cultural variation
in the practice of medicine; 3) priorities that compete with
pharmacovigilance; 4) limited pharmacovigilance expertise; and 5) limited resources at the regulatory a gencies.55

Table 2 Resources recommended by the authors to guide the
safe use of biosimilars in Iraq
1. Rigorous guidelines, based on scientific principles, for the review
and approval of prospective biosimilars
2. Regulations against the use of intended copies
3. Requirements and training for clinicians to participate in
postapproval pharmacovigilance of biosimilars
4. Clinician education on the difference between biosimilars and
intended copies
5. Standard of care treatment guidelines for rheumatic diseases that
incorporate biosimilar use
6. Education about biosimilars for patients and caregivers

6
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 owever, the importance and success of pharmacovigilance
H
has been demonstrated by the withdrawal of Kikuzubam
from the market in Mexico.12,13 This pharmacovigilance, in
addition to postapproval studies and registry studies, enables
the collection of real-world data that can help guide the
decision-making process for clinicians.
Within Iraq, access to medications should be improved.
In some areas of the country, community health centers are
overwhelmed, and patients may choose a private clinic or
hospital instead, even though many are unable to pay.56 The
selection of rheumatology medications within the country is
limited,48 and drug shortages occur due to complicated funding processes and long procurement times.17 One consideration, in situations that require a specific medication to treat
a serious or life-threatening disease, may be self-financing
by the health institution, thus making the necessary medication available at a suitable price and preventing patients from
purchasing it from another country.
Additionally, guidelines are needed for incorporating
biosimilars into clinical practice, to ensure that they are
prescribed appropriately.54 Treatment choices should be
based on discussion and shared decision-making between the
patient and the physician.2 Only the treating rheumatologist
understands the unique medical history and specific needs of
a particular patient. Although automatic substitution of the
biosimilar for the reference product may be allowed in the
USA in the future, differences in the health care and legal
systems between the USA and Iraq suggest that automatic
substitution is not practical in Iraq. As stated by the ACR, the
treating physician should be the only health care professional
with the authority to switch a patient from the reference drug
to a biosimilar.53 The decision to switch should be made on
a case-by-case basis, with patient consent, and supported by
scientific evidence.
For biosimilars to be successfully incorporated into
treatment regimens in Iraq, it is necessary for health care
providers and government decision makers to be highly
knowledgeable about biosimilars. Education programs for
health care providers should extend beyond physicians to
include nurses and pharmacists. Pharmacists working at the
MOH are closely involved in the drug review and approval
process,47 and they must have a thorough understanding of
biosimilar manufacturing and concepts such as switching
between originators and biosimilars.
Additionally, educational materials are needed for
patients and caregivers. Patients should have access to reliable information so they can better understand the available
treatment choices.54 Together, prescribers and patients can
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consider the options and choose the therapy most appropriate for each patient.
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Conclusion
Biosimilars can help decrease the cost of health care for
governments and patients and increase access to biologic
therapies. Although cost savings are desirable, the highest
priority must be patient safety. Therefore, scientifically
rigorous guidelines for the review, approval, therapeutic
use, and monitoring of biosimilars are necessary, as well
as educational materials for health care professionals and
patients. Countries that do not have these resources, such
as Iraq, should make it a priority to develop and implement them.
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