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Abstract
Biologics are increasingly vital medicines that significantly reduce morbidity as well as mortality, yet access continues to be 
an issue even in apparently wealthy countries, such as the USA. While patient access is expected to improve with the introduc‑
tion of biosimilars, misperceptions in a significant part based on terminology continue to make a sustained contribution by 
biosimilars difficult. Patients are and will continue to suffer needlessly if biosimilars continue to be impugned. Consequently, 
it is increasingly urgent that semantics are clarified, and in particular, the implication that interchangeable biologics are 
better biosimilars dismissed. This paper distinguishes between the real differences between biologics that matter clinically 
to patients and discusses the actual meaning of a US Food and Drug Administration designation of interchangeability for 
a biosimilar product. This will help highlight where there is need for further Food and Drug Administration education and 
which stakeholders likely need that education the most.
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1 Introduction

Biologics are increasingly fundamental to good medical 
care for many chronic and acute diseases [1], but they can 
be expensive and specialty products are underutilized as a 
result [2]. Disability and death occur, leading to suffering 
and loss of productivity when optimal treatments are denied 
or delayed. Public health is compromised and this is as true 
in the USA as the rest of world given the variability in access 
to quality and timely healthcare.

Efficiencies in biologic development and manufacturing 
(including regulatory oversight) can allow the greater use 
of biologics while appropriate quality is maintained. Then, 
biologics become more affordable with more patients able 
to access them and earlier in disease progression, which 
is important for debilitating/progressive/fatal diseases [3]. 
Lack of access to specialty medicines is an unmet medical 
need, and competition can change this [4].

Biosimilars can help solve these problems, which was 
the goal of the Biologics Price Competition and Innova‑
tion Act of 2009 (BPCIA) [5], enacted as Title VII of the 

Patient Protection and Affordable Care Act [6] on 23 March, 
2010 (also known as “Obama Care”). Congress and Presi‑
dent Biden sought further appreciation of their value with 
the Advancing Education on Biosimilars Act of 2021 [7], 
enacted on 23 April, 2021, “which authorizes the Food and 
Drug Administration to educate consumers and health care 
providers on biologic products, including biosimilars”.

2  Background

Biologics have been around since 1796 [8], historically with 
vaccines and naturally sourced products, and more recently 
with recombinant proteins and cell and gene therapies. In 
the USA, biologics are regulated under the Public Health 
Service Act (PHS Act) [9]. This is a separate statute from 
that for small‑molecule drugs, which are approved under 
the later Federal Food Drug and Cosmetic Act (FD&C Act) 
[10]. It is also independent of the underlying science, and 
simply a relic of history. Most jurisdictions have a single 
law governing all pharmaceutical products. However, this 
distinction in the USA, plus delays in the availabilities of 
biosimilars, has contributed to suppositions that subsequent 
versions of biologics from different sponsors were not 
possible. Hence, in the USA, we have had generic drugs 
(access increased by Hatch Waxman 1984 [11]) well ahead 
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Key Points 

Clinicians can prescribe biosimilars just like any other 
medicine for any purpose; the US Food and Drug 
Administration designation of interchangeability enables 
pharmacists (subject to state law) to substitute a biosimi‑
lar in lieu of its reference without prior approval from 
the prescriber. Food and Drug Administration educa‑
tion on this distinction, that interchangeability is about 
dispensing and not prescribing, would be valuable.

Comparability, initiated by the Food and Drug Adminis‑
tration in 1996 through guidance and formalized as ICH 
Q5E, established that manufacturing changes to biolog‑
ics can be undertaken without changes to the product 
itself. This is confirmed by analytics, rarely any clinical 
studies, and presupposes extrapolation and interchange‑
ability. There are no label changes, and neither patients 
nor their providers are told such changes have occurred.

Once any biologic is approved, complexity per se is no 
longer relevant because the regulators have determined 
that the product can be manufactured consistently in 
a well‑controlled manner. This includes current good 
manufacturing practices, which are already the norm for 
all biologics and therefore have also always applied to 
biosimilars.

Multiple sponsors of medicines containing the same 
(generic) or highly similar (biosimilar) active ingredi‑
ents increase access and affordability, increasing surety 
of supply, just as for any other commercial product in a 
competitive marketplace. This can create savings.

2020, including the first interchangeable biologic, insulin 
[15, 16]), there remains a bright line statutorily. Namely, at 
any given time in the USA, a product is either approved as 
a drug under the Federal Food Drug and Cosmetic Act or 
licensed as a biologic under the PHS Act.

In no case is quality an issue per se for biosimilars given 
that all US Food and Drug Administration (FDA)‑licensed 
biologics, and indeed all FDA‑approved drugs, are required 
to comply with current Good Manufacturing Practices [17] 
to ensure manufacturing consistency and dependable control 
of quality irrespective of the sponsor or business model. 
Suggestions have been made that biosimilars, as “copies,” 
corner cut on quality [18, 19]. There is absolutely no com‑
promise in quality [17] and this is an entirely separate issue 
from the biosimilar analytic match to its reference. This is a 
further example of how precisely words must be used [20].

The legal definition in BPCIA for an interchangeability 
designation is that the biologic meets the follow criteria [5]:

(4) SAFETY STANDARDS FOR DETERMINING 
INTERCHANGEABILITY.—Upon review of an appli-
cation submitted under this subsection or any supple-
ment to such application, the Secretary shall determine 
the biological product to be interchangeable with the 
reference product if the Secretary determines that the 
information submitted in the application (or a supple-
ment to such application) is sufficient to show that—
(A) the biological product—
(i) is biosimilar to the reference product; and
(ii) can be expected to produce the same clinical result 
as the reference product in any given patient; and
(B) for a biological product that is administered more 
than once to an individual, the risk in terms of safety or 
diminished efficacy of alternating or switching between 
use of the biological product and the reference product 
is not greater than the risk of using the reference prod-
uct without such alternation or switch.

An FDA interchangeability designation allows the substi‑
tution by a pharmacist (subject to state law) of a biosimilar 
for its reference originator biologic without consulting the 
original prescriber [5]—nothing more and nothing less—and 
as such is a legal distinction. An interchangeable biologic is 
a biosimilar upon which additional studies may have been 
conducted and not a wholly new product [21, 22], i.e., it is 
the same Biologics License Application.

3  Discussion

Regulators, especially the FDA, function within the authori‑
ties given to them by statute. Sometimes, this allows regu‑
latory initiatives not otherwise specified in the law, for 
example, the FDA’s comparability guidance in 1996 [23]. 

of biosimilars (BPCIA 2010 [5]) but not “generic biologics” 
(deemed unacceptable terminology because of the confla‑
tion of regulatory expectations with those of generic small‑
molecule drugs). Yet, the USA leads the world on originator 
drugs and biologics, as well as with generic adoption/access, 
thus the economic and public health opportunity is com‑
mensurately huge [12].

The legal distinctions haunt our regulatory approaches 
to biologics to this day in the USA, despite Dr. Janet Wood‑
cock’s Congressional testimony in 2007 observing that 
some drugs remain more complex than some biologics [13]. 
Whereas, as a scientific matter, complexity is a continuum 
(we even have some drugs still made from biologic sources, 
e.g., enoxaparin [14] and some products that are biologics as 
a scientific matter that had been regulated as drugs but were 
deemed to be biologics as a regulatory matter on 23 March, 
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In general, absent a public health disaster, the FDA evalu‑
ates medicines made available to the US public and states 
recognize the FDA’s determinations of safety, efficacy, and 
quality. Courts enforce the FDA’s authorities but usually 
defer to the FDA’s judgment on scientific matters. This will 
likely include any determination of interchangeability for 
a biologic (just as is the case for therapeutic equivalence 
for a generic small‑molecule drug). Occasionally public 
health emergencies, such as the coronavirus disease 2019 
pandemic, alter the standard steps in product development, 
and exceptional powers are invoked such as emergency use 
authorizations [24]. This is rare.

However, history matters. The US precedent of regulating 
drugs and biologics under different statutes was interpreted 
by the FDA to allow generic small‑molecule drugs, but not 
to support anything similar for biologics [25] (even though 
the flexibility of the PHS Act was arguably already there, 
and even though aspects of Hatch Waxman were already 
applied to PHS Act licensed biologics, such as patent term 
extensions [11], as well as insulins and other biologics being 
regulated as drugs [15]). Nonetheless, the FDA is being 
largely consistent in approaches to generics and biosimilars 
where reasonable to do so (e.g., labeling). The FDA shows 
particular respect to its own precedents [25]. The FDA has 
published guidance for biosimilars and this continues to 
evolve [26].

The European Union (EU) took a different approach, 
both with their guidelines (2003 comparability applied 
intra‑sponsor and inter‑sponsor [27]) and in terms of their 
pharmaceutical legislation more generally, in which a sin‑
gle statute encompasses both drugs and biologics even as 
it was revised in 2004 to enable biosimilars [28]. However, 
the same regulatory science was applied [29], and subse‑
quently adopted by the World Health Organization [30]. The 
common science being applied allows the EU experience 
with biosimilars to be relevant in the USA. European Union 
regulators have stated that they consider all their approved 
biosimilars to be interchangeable as a clinical matter [31]. 
While not a legal designation in Europe, this is a scientific 
one with clinical ramifications.

The FDA did not adopt an oversight role on biosimilars 
until the new regulatory pathway for them was explicitly 
created in BPCIA in 2010 [5]. In that law, an additional 
category of interchangeable biologics was created that is not 
given to any other regulatory authority in the world. This 
was not because biosimilars would not be interchangeable as 
a clinical matter, but because the states adjudicate substitu‑
tion of products by other than the prescriber through their 
practice of pharmacy laws and an official FDA designation 
was expected to be helpful in those circumstances where 
pharmacy substitution could apply (much like occurs for 
generic drugs under Hatch Waxman 1984 [11]). Substitu‑
tion is not a federal decision (any more than it is a European 

Commission decision) because the FDA does not regulate 
the practice of pharmacy. Nor does the FDA regulate the 
practice of medicine in which a prescription medicine can 
be prescribed for any purpose, including beyond the FDA 
label, subject to state law.

Biosimilars in USA are never “not interchangeable” to the 
extent that they are just not yet designated as interchange‑
able by the FDA. This situation for biosimilars is very like 
that under the EU law, which is silent on interchangeability. 
While the first step to biosimilarity is essentially the same in 
the EU and the USA, the second step of an interchangeabil‑
ity designation is simply available in the USA and not in the 
EU (where such decisions are country based like all health‑
care and not an authority awarded centrally to the European 
Medicines Agency).

For most biologics, given their special attributes (such 
as particular care on storage and transport temperature 
limitations and rarely administered orally), the prescriber 
is usually responsible for their administration to the patient. 
As such, an opportunity for substitution by other than the 
prescriber does not exist. However, in a few cases, patients 
do administer their own biologic medicines (e.g., insulin, 
adalimumab, etanercept) and in these cases there may be 
an opportunity for generic‑type substitution at a pharmacy.

That physicians might themselves perceive the need for 
an interchangeability designation to assist in their own deci‑
sions to switch patients was not a consideration during the 
drafting of the legislation, and there was no suggestion that 
interchangeable biologics were better biosimilars. Afterall, 
a physician can use a medicine on or off label as appropriate 
to the patient, and have routinely switched products, even 
closely related ones, as a means to optimize care. Physicians 
in the USA can preclude substitution of any drug or bio‑
logic on any prescription they write, although this may lead 
to additional requirements with payers if the medicine they 
prefer is not on the available formulary. However, physicians 
may be vulnerable to misinformation especially when a new 
brand name appears [19, 32].

The creation of a new legal term of art “interchangeable” 
in BPCIA, applicable only to substitution at the pharmacy 
level, has caused general confusion. This is because the word 
also has common usage and is generally applied by the lead‑
ing biosimilar regulator, the European Medicines Agency, 
to indicate “the possibility of exchanging one medicine for 
another medicine that is expected to have the same clinical 
effect” [33]. This applies to every biosimilar. Indeed, the 
European regulators, in their independent capacities, have 
observed that all of their biosimilars are already interchange‑
able by this definition, and as such they can be switched for 
their reference in the practice of medicine [31] (as opposed 
to legally substitutable by other than the prescriber, which 
is not a European Commission decision). The FDA has 
agreed with this conclusion for the purposes of physician 
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prescribing [34]. As a clinical matter, the outcomes for the 
patient will be the same whether the switch is made by the 
physician or pharmacist, but the authorities are quite distinct 
as a legal matter. Some countries are choosing to impose 
such switches, either centrally or regionally, for economic 
reasons, but ultimately in each case a physician must write 
the prescription [35].

However, just as quality and good manufacturing control 
is important for every biologic, the same concept of com‑
parability between manufacturing changes can be applied 
between the reference and the biosimilar [36]. Different 
versions of the originator products have been interchange‑
ably used by both definitions—both clinically and at the 
pharmacy level—usually unconsciously; and based on less 
substantiated data than are required for a biosimilar. They 
are expected to have no clinically meaningful impact, and 
only rarely have done so [37, 38]. Similarly, experience with 
naïve patients and patients already established on a biologic 
who are switched to another product (reference biologic or 
any biosimilar to that reference) has also shown no change 
in clinical outcomes [39–45]. Likewise, no evidence has 
been presented showing a concern when switching between 
biosimilars to the same reference product. As a scientific 
matter, given that biosimilars are each comparable to their 
reference products they are also comparable to each other, 
just as any given biologic is to itself over time, hence build‑
ing a bridge all the way back to the clinical studies on the 
originally approved biologic upon which they all depend 
[46, 47]. As such, no exceptional issues would be expected 
for any biosimilar any more than we do for any biologic over 
its lifetime.

4  Conclusions

All biosimilars approved in the highly regulated markets 
using the scientific standard of comparability are inter‑
changeable with their reference products (and each other) 
as a clinical matter. Analytical differences will be under‑
stood and known not to alter the clinical outcome, just as is 
the case for manufacturing changes today [48]. This is the 
strength of comparability based on fit‑for‑purpose analytics 
and the importance of its application consistently by regu‑
lators to all biologics independent of the sponsors business 
model [36].

The decision to switch patients may be made centrally in 
some highly regulated markets using national formulary and 
country or regional purchasing decisions. This is supported 
by the regulatory science of their approval being consistent. 
The FDA already considers itself as the “gold standard” in 
this regard and led with the core principles in 1996. That 
the science is global, increasingly harmonized, and that the 
experience with the same biologics in different countries 

has been consistent with expectations also gives great confi‑
dence in future regulatory reliance [49]. The USA is unique 
only to the extent that there is the additional opportunity 
created by statute for a formal designation of interchange‑
ability on the label of the 351(k) biosimilar, and a listing 
in the Purple Book [50] to facilitate such switches by other 
than the original prescriber. The product itself is the same. 
The distinction of the FDA interchangeability designation is 
purely legal, and is limited to biosimilars, meaning that no 
reference biologic can ever be designated as interchangeable.

For every FDA‑licensed biosimilar, physicians and their 
patients can have as much confidence as they historically 
have had with the originator product in switching the care 
for any given patient between any biosimilar to the same 
reference, and with that same reference itself. Each will pro‑
vide optimal care of that patient provided consistent and 
timely access is enabled. As such, as a clinical matter, all 
biosimilars are interchangeable. As a legal matter, the FDA 
designation may be of value in allowing pharmacists to sub‑
stitute those few biologics that are self‑administered for their 
reference originator biologic.
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