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Abstract

Medicines are an economic good and a fundamental component of public and pri-
vate health spending and decision-making. Assurance of their quality, efficiency,
and safety is essential. In Chile, the wide variety of available drugs, including inno-
vator products, and generics—some of which are certified as bioequivalent, while
others are not—creates a potentially confusing scenario for both consumers and
health providers. In this review, we intend to shed light on the concepts of bioe-
quivalency (the standard permitting interchangeability for small-molecule drugs)
and biosimilarity (the standard permitting interchangeability for biological com-
pounds of greater molecular complexity). In both cases, how the active substance
interacts with the host organism must be demonstrated by studies designed and
carried out for this purpose. Interchangeability is defined as the possibility of using
a product of the same active principle, as long as the pharmaceutical form and dos-
age scheme are the same. Regulations related to bioequivalence and biosimilarity
must not only guarantee safety and efficacy when products are interchanged but
also facilitate cost savings and access to medicines. Implementation of evidence-
based guidelines that standardize concepts of interchangeability could lead to more
educated usage and reduced information asymmetry between patients (users) and
industry. Drug interchangeability is particularly relevant in two government health
initiatives in Chile: the Explicit Guarantees in Health Care (GES) plan, and the
Law on Financial Protection for High-Cost Diagnostics and Treatment in Health
Care (also known as the “Ricarte Soto Law”). Nonetheless, it is not possible to guar-
antee that all alternative drug products on the Chilean market are bioequivalents of
the reference product. Synthesis of the available knowledge on bioequivalent and
biosimilar pharmaceutical products in Chile could facilitate and contribute to stake-

holder decision-making and the development of better health policies.

Main messages

e  Bioequivalence and biosimilarity are fundamental for interchangeability of small-molecule drugs and biopharmaceuticals.

o  Legislation regulating access to drugs and drug interchangeability is currently under discussion in Chile.

e  Pharmacologic legislation could be served by including evidence-based criteria for bioequivalence and biosimilarity to guarantee drug

interchangeability, and regulatory agencies should have an active role in educating consumers of biosimilar and bioequivalent drugs.
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Medicines are not only economic goods but also “credence goods”—
products whose value is difficult for consumers and non-experts to
ascertain. This leaves most decision-making to doctors and/or phar-
macists as well as, potentially, pharmacy staff'. The trend toward in-
creased global spending on pharmaceuticals is largely explained by
aging populations and the growing prevalence of noncommunicable
diseases.

In Chile, consumers face high out-of-pocket costs for pharmaceutical
products®. Various measures have been taken to improve access to
medications, including the Law on Financial Protection for High-
Cost Diagnostics and Treatment in Health Care (the “Ricarte Soto
Law”). Others measures associated with decentralized initiatives (for
example, “Popular Pharmacies”) and legislative initiatives (such as
the Law on Drugs I, and the Law on Drugs II, which is currenty
under discussion) have also been carried out’.

There is currently a wide range of pharmaceutical products available
in the Chilean market, divided into two categories: innovator (pa-
tented) products, and alternative products (drugs that contain the
same active ingredient). Not all alternative pharmaceuticals on the
Chilean market have undergone tests to demonstrate similar phar-
maceutical characteristics to the innovator product. Alternative
products that have demonstrated similarity according to set criteria
are referred to as “bioequivalents” (for small-molecule drugs) and
“biosimilars” (for biological products). This scenario is confusing for
both users and providers.

The objective of this review is to describe the concepts of “bioequiv-
alence” and “biosimilarity,” and related regulatory issues, and to an-
alyze various controversies associated with these types of drugs cur-
rently under discussion in Chile.

Accessibility of medicines in Chile

In its report on Latin America, the United Nations Development
Program (UNDP) highlights Chile’s guarantee of equitable access to
health benefits across different levels of income?. However, this ac-
cess does not extend to pharmaceutical products’. In Chile, 90% of
spending on drugs is private and only 10% is public, unlike other
Organization for Economic Cooperation and Development
(OECD) countries, where an average of 43% of spending is private
and 57% is public’. As a proportion of total health expenditure, this
spending breakdown differs by socioeconomic quintile, with those
in the lower income tier spending 68% and those with higher in-
come spending 47%/. This indicates a lack of protection for people
with reduced economic resources, a gap that increases for higher-cost
drugs. The eighth Family Budget Survey showed an increase in
health spending as a proportion of total household expenditure from
5.2% in 2012 to 6.2% in 2016, with a greater increase in lower-
income households and people with higher-than-average age®’.

Two governmental initiatives have been implemented to improve ac-
cess to benefits and treatments: the Explicit Guarantees in Health
Care (GES) plan, Law 19,966, which covers highly prevalent pathol-
ogies, and the Law on Financial Protection for High-Cost Diagnos-
tics and Treatment in Health Care (the “Ricarte Soto Law,” named
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after a public figure), Law 20,850. Pharmacological treatment is a
key aspect of both laws and the products offered to the population
as part of the schemes are required to exhibit “proven quality.” The
economic sustainability of these initiatives depends on access to
products with competitive costs, so biosimilar and bioequivalent
medicines play a central role.

Interchangeability, bioequivalence, and bio-
similarity

Pharmaceutical products marketed in Chile are classified as either
innovator products (drugs with a patent for invention) or generics
(drugs that are marketed once the license granted to the innovator
product expires). Generics must match the quality of the innovator
product and constitute a lower-cost alternative for consumers'’. Ge-
nerics that are shown to be bioequivalent through standardized test-
ing are considered “interchangeable” and constitute a pharmaceuti-
cal equivalent that can be used as an alternative treatment in clinical
practice. Under these circumstances it is assumed that the therapeu-
tic effect will be identical to the original product, however the possi-
bility exists that it differs due to a patient’s characteristics.

The U.S. Food and Drug Administration (FDA) considers a drug
bioequivalent if the area under the plasma concentration versus time
curve (area under the curve; AUC) of the active ingredient, over a
dosage interval, is not less than 80% and not more than 125% of the
AUC exhibited by the innovator drug''. For drugs with a narrow
therapeutic margin, such as antiepileptics, a lower range has been
proposed (between 90% and 111%)'2. Similar criteria are applied in
regulation from Australia', Europe'?, and the World Health Organ-
ization, constituting a general framework at the population level that
might not accommodate drugs that exhibit large inter-individual dif-
ferences in pharmacokinetics under certain circumstances.

Drug bioequivalence is based on a certification process that guaran-
tees that the alternative products have the same quality, efficacy and
safety in their clinical behavior as the reference product, even if they
have a different manufacturing origin, ensuring that the amount ab-
sorbed and the speed of absorption of the active ingredient are com-
parable and the bioavailability is similar to that of the innovative
product'.

Bioequivalence in solid pharmaceutical forms that are administered
orally (tablets, capsules, or coated tablets) is mainly demonstrated in
in vivo studies, which allow for evaluation of drug behavior through
the measurement of plasma levels over time within a dosing interval.
Aqueous solutions, gases or powders are exempt from iz vivo evalu-
ation and can thus be declared bioequivalent based on abbreviated
studies'®.

A “biowaiver” is applied to generics that demonstrate high gastroin-
testinal solubility and permeability in simple iz vitro studies, accord-
ing to the Biopharmaceutical Classification System'’, and is used to
register many drugs classified as bioequivalents in Chile. Forgoing
the requirement for in vivo bioequivalence studies has led to an in-
crease in the number of drugs registered as bioequivalents.
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In Chile, all bioequivalent drugs are clearly identified by a yellow
stripe on the label and a bioequivalence certification seal. However,
as stated, not all generic drugs in Chile are bioequivalent. While in-
ternationally the term is used to refer to all bioequivalent products,
in Chile it refers principally to those marketed under the name of the
active ingredient, regardless of whether bioequivalence is certified.
“Generic bioequivalents” are marketed using the chemical name of
their active ingredient, whereas “branded bioequivalents” are mar-
keted using a distinct trade name. In addition, there are “branded
generics,” which may or may not be bioequivalent. Some pharma-
ceutical laboratories offer versions of each of these three alternatives,
but with very different prices, causing confusion among consumers
and, often, among health professionals.

Unlike bioequivalent pharmaceuticals that have a small molecular
size and reproducible chemical synthesis, biological drugs are ob-
tained or extracted from biological systems such as cell lines, tissues
and microorganisms, and are therefore more complex, making them
difficult to analyze and characterize using physicochemical methods

and bioassays'®"’.

Examples of biopharmaceuticals include monoclonal antibodies, cy-
tokines and hormones, many of which originate as metabolites from
living organisms. They are very sensitive to changes associated with
the numerous steps involved in the manufacturing process, which
are difficult to reproduce, making it impossible to obtain structurally
identical molecules and raising reasonable doubt about comparable
efficacy". These products are highly relevant in the therapeutic arse-
nal of chronic inflammatory diseases, such as lupus, rheumatoid ar-
thritis, and ulcerative colitis, in addition to being effective in the
treatment of multiple neoplasms. Therefore, they have shown the
highest growth in the pharmaceutical industry, comprising 20% of
the global market in 2017%.

In biological drugs, “biosimilarity” is the regulatory term for compa-
rability with the reference product and the criterion for naming the
generic versions. Biosimilar drugs are also known as “follow-on” bi-
ological agents', referring to the expiration of the patents of the in-
novator drugs, which began in 2001.

Biosimilars and innovator drugs have the same dosage schemes and
routes of administration but may have different characteristics re-
lated to their complexity and/or production methods (e.g., a similar
amino acid sequence but with differences in glycosylation or deami-
nation'?). Biosimilars must, however, undergo analytical studies to
show comparability to the reference agent, including toxicology (pri-
marily through 7z vivo animal models), pharmacokinetic and immu-
nogenetic tests, as well as pharmacodynamic evaluations. In some
cases, comparative clinical trials are also requested. Biosimilars
should be approved only when they are shown to be comparable to
the innovator drug in terms of their physicochemical properties and
biologic activity as well as their safety profile and clinical efficacy.
Based on data extrapolation, biosimilars may also be authorized for
other indications for which the reference agent has been ap-
proved?"*%. However, it should be noted that biopharmaceuticals are
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heterogeneous molecules that may exhibit complex pharmacody-
namics relationships as well as a less predictable clinical effect!®.

A critical aspect in the analysis of biopharmaceuticals is their immu-
nogenicity, given that activation of the immune response is the most
severe adverse event associated with their use. This might involve an-
ything from allergic responses to the emergence of autoimmune dis-
orders. These effects are difficult to study, and cannot be predicted,
as they are multivariate and depend on factors associated with the
drug molecule (pattern of glycosylation, composition of impurities
and mechanism of action) and/or the patient, mainly related to the
genetic profile, resulting in reactions that are idiosyncratic and not
very predictable. For this reason, pharmacovigilance is key in biolog-
ical drug therapy®.

“Interchangeability” allows for the replacement of one medicine with
another bioequivalent or biosimilar product, using the same phar-
maceutical form and dosage, guaranteeing the quality as well as the
effectiveness and safety of drug therapy. However, due to the diffi-
culties described above, automatic substitution is not allowed for bi-
ological products, as the evidence supporting this practice is scarce
and is only available for specific products, such as tumor necrosis

factor inhibitors and growth hormone?*®.

Regulatory aspects

Any alternative to the innovator drug should either be tested for bi-
oequivalence before entering the market or be required to go through
an abbreviated certification process requiring approval from a na-
tionally recognized foreign agency. This is the case in some countries
of the European Union, Canada, the United States, and Australia,
where pharmaceutical products must meet various regulations with
regard to quality and pricing in order to be considered interchange-
able®. In Latin America, certification of bioequivalence of a product
is heterogeneous, with countries allowing in vitro tests as a feasible
alternative to certification from agencies?. There are several ways to
regulate bioequivalence, including case-by-case studies (e.g. assessing
the need for bioequivalence studies according to the clinical risk of
the drug), compliance with criteria established by technical advisory
committees and the application of guidelines developed by each
country”.

Several other regulations are being considered, such as the restriction
of the number of pharmacies per geographic area, the prohibition of
advertising of drugs that require a medical prescription and incen-
tives of any kind from pharmaceutical laboratories to health profes-
sionals and employees of pharmacy establishments, as well as strict
regulation of profit margins of pharmacies. These measures differ
from the current situation observed in Chile, where there are multi-
ple incentives to vendors and prescribers, contributing to further
confusion regarding conceptual aspects, contributing to practices
that are not based on evidence or in the patient’s best interest.

In Chile, the bioequivalence policy came into effect through the Law
on Drugs I (2014), in which 329 bioequivalent products were regis-
tered, increasing to 1,216 in 2017%%. As of October 2019, 1,555
products are registered with Chile’s National Institute of Public
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Health (Instituto de Salud Publica; ISP) (http://www.ispch.cl) and a
total of 3,000 is expected by the end of 2020.

As observed in the recent report of the National Economic Prosecu-
tor's Office (Drug Market Study EM03-2018), the ISP does not ad-
equately inform users about each drug in the market with regard to
aspects such as product availability, scientific studies that support
new uses, and potential adverse effects identified though pharma-
covigilance, among others'. As the availability of medicines labeled
as bioequivalents increases, it is necessary to ensure that all alterna-
tives to the innovator drug actually comply with the criteria for this
designation®. In this context, it would be desirable that the entity in
charge, the ISP, play a more active educational role, enabling the user
to understand the basis for interchangeability and thus have greater
confidence in selecting drugs.

Draft legislation known as the “Law on Drugs II” is currently before
Congress. This bill originally consisted of a single article aimed at
regulating generic bioequivalent drugs, promoting greater availabil-
ity and accessibility, and avoiding vertical integration of laboratories
and pharmacies®. The legislation stipulates changes to Article 101
of the Health Code, proposing that medicines be prescribed under
their international nonproprietary name, which would allow con-
sumers to exercise their right to compare medicines with the same
active ingredient(s) and choose the product with the most conven-
ient cost. The legislation defines interchangeability as the act of re-
placing one drug with another that has certified bioequivalence and
thus the same international nonproprietary name. In addition, it
proposes that each health establishment be required to stock a mini-
mum number of bioequivalent options for a given drug. This creates
the potential for “indiscriminate interchangeability” because, as
mentioned above, the measure does not ensure that products availa-
ble in pharmacies have been certified as bioequivalent and are thus
truly interchangeable, as the bill does not stipulate bioequivalence
studies for certification. The regulatory framework for biosimilar
products is relatively recent, as reflected in the history of regulations
carried out by external agencies. For example, the first European
Medicines Agency (EMA) regulation was published in 2005°' and
updated in 2014%%. The EMA serves as an advisory body but ulti-
mately member countries regulate the terms for interchangeability
internally?’. The FDA began approving biosimilars in 2010%.

The Chilean ISP only accepts the results of bioequivalence studies
that are carried out in research centers previously accredited or certi-
fied—Dby them, for national centers, or by a high-level foreign health
regulatory agency, such as the FDA and the EMA, among others.

The draft legislation known as the “Law on Drugs II” mandates that
drug registration be overseen by the ISP. Among other measures
aimed at improving patients’ accessibility to drugs, the Chilean gov-
ernment has recently (October 7, 2019) simplified the drug approval
and registration process, reducing it to a maximum of 3 months, and
approved the bioequivalence of products certified by a top-level
agency such as the FDA. Likewise, it has delegated responsibility for
inspecting and certifying foreign-based production plants for com-
pliance with Good Manufacturing Practices (GMP) to ANAMED
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(the National Agency of Medicines, part of the ISP). Oversight of
production plant compliance with GMP is a difficult task, as it re-
quires a large budget to provide all of the required human and ma-
terial resources.

In Chile, the revisions to the drug law currently in process should
include the development of one comprehensive guide with standard-
ized definitions of concepts relevant to interchangeability and the
criteria that define it, stipulating scenarios in which it is acceptable
to apply criteria obtained from analytical studies and/or recognized
by foreign agencies.

Conclusions

Policies governing drug interchangeability differ between countries,
with different requirements. In Chile, health policies related to access
and prescribing are undergoing major revisions to promote greater
access to less costly but equally effective drugs, such as bioequivalents
and biosimilars.

Clarity on this subject can impact and contribute to decision-making
by prescribers and users, as well as to the development of public pol-
icies on bioequivalent and biosimilar pharmaceutical products in

Chile.
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