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As patents for the biologic agents reach their 
expiration dates, dermatologists must prepare 
for the coming of biosimilars. These agents have 
been deemed “highly similar” to their reference 
products in a process outlined by the US Food 
and Drug Administration (FDA). In 2016, the 
FDA approved 3 biosimilars for various indica-
tions including plaque psoriasis and psoriatic 
arthritis. However, biosimilars are not the same 
as small-molecule generics because they have 
a complex manufacturing process that makes 
it impossible to produce identical products to 
their reference products. Therefore, should bio-
similars be granted FDA approval for the same 
indications as their reference products? Further-
more, can biosimilars automatically be substi-
tuted for the branded drug at the pharmacy level?  
Putting aside these technical concerns, physi-
cians must focus on the impact of biosimilars on 
patient care. These agents will have to be inte-
grated into a complex health care system com-
prised of drug developers, employers, payers, 
and drug formularies.  
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According to the US Food and Drug 
Administration (FDA), a biosimilar is 
“highly similar to an FDA-approved bio-

logical product, . . . and has no clinically meaningful 
differences in terms of safety and effectiveness.”1 
The Biologics Price Competition and Innovation 
(BPCI) Act of 2009 created an expedited pathway 
for the approval of products shown to be biosimilar 
to FDA-licensed reference products.2 In 2013, the 
European Medicines Agency approved the first bio-
similar modeled on infliximab (Remsima [formerly 
known as CT-P13], Celltrion Healthcare Co, Ltd) 
for the same indications as its reference product.3 In 
2016, the FDA approved Inflectra (Hospira, a Pfizer 
Company), an infliximab biosimilar; Erelzi (Sandoz, 
a Novartis Division), an etanercept biosimilar; and 
Amjevita (Amgen Inc), an adalimumab biosimi-
lar, all for numerous clinical indications including 
plaque psoriasis and psoriatic arthritis.4-6

There has been a substantial amount of distrust 
surrounding the biosimilars; however, as the patents 
for the biologic agents expire, new biosimilars will 
undoubtedly flood the market. In this article, we 
provide information that will help dermatologists 
understand the need for and use of these agents.

Biosimilars Versus Generic Drugs
Small-molecule generics can be made in a process 
that is relatively inexpensive, reproducible, and able 
to yield identical products with each lot.7 In contrast, 
biosimilars are large complex proteins made in liv-
ing cells. They differ from their reference product 
because of changes that occur during manufacturing 
(eg, purification system, posttranslational modifica-
tions).7-9 Glycosylation is particularly sensitive to 
manufacturing and can affect the immunogenicity 
of the product.9 The impact of manufacturing can 
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PRACTICE POINTS
•	  Three biosimilars have been approved by the US Food and Drug Administration to treat adult patients  

with plaque psoriasis and psoriatic arthritis.
•	  By virtue of their production, biosimilars are not identical to their reference products, and we must  

ensure that their safety is comparable.
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be substantial; for example, during phase 3 trials for 
efalizumab, a change in the manufacturing facility 
affected pharmacokinetic properties to such a degree 
that the FDA required a repeat of the trials.10 

FDA Guidelines on Biosimilarity
The FDA outlines the following approach to dem-
onstrate biosimilarity.2 The first step is structural 
characterization to evaluate the primary, secondary, 
tertiary, and quaternary structures and posttranslational 
modifications. The next step utilizes in vivo and/or 
in vitro functional assays to compare the biosimilar 
and reference product. The third step is a focus on 
toxicity and immunogenicity. The fourth step involves 
clinical studies to study pharmacokinetic and pharma-
codynamic data, immunogenicity, safety, and efficacy. 
After the biosimilar has been approved, there must 
be a system in place to monitor postmarketing safety. 
If a biosimilar is tested in one patient population (eg, 
patients with plaque psoriasis), a request can be made 
to approve the drug for all the conditions that the refer-
ence product was approved for, such as plaque psoriasis, 
rheumatoid arthritis, and inflammatory bowel disease, 
even though clinical trials were not performed in all of 
these patient populations.2 The BPCI Act leaves it up 
to the FDA to determine how much and what type of 
data (eg, in vitro, in vivo, clinical) are required.11

Extrapolation and Interchangeability
Once a biosimilar has been approved, 2 questions 
must be answered: First, can its use be extrapolated to 
all indications for the reference product? The inflix-
imab biosimilar approved by the European Medicines 
Agency and the FDA had only been studied in 
patients with ankylosing spondylitis12 and rheumatoid 
arthritis,13 yet it was granted all the indications for 
infliximab, including severe plaque psoriasis.14 As of 
now, the various regulatory agencies differ on their 
policies regarding extrapolation. Extrapolation is not 
automatically bestowed on a biosimilar in the United 
States but can be requested by the manufacturer.2

Second, can the biosimilar be seamlessly switched 
with its reference product at the pharmacy level? The 
BPCI Act allows for the substitution of biosimilars 
that are deemed interchangeable without notifying 
the provider, yet individual states ultimately can 
pass laws regarding this issue.15,16 An interchangeable 
agent would “produce the same clinical result as the 
reference product,” and “the risk in terms of safety 
or diminished efficacy of alternating or switching 
between use of the biological product and the refer-
ence product is not greater than the risk of using the 
reference product.”15 Generic drugs are allowed to 
be substituted without notifying the patient or pre-
scriber16; however, biosimilars that are not deemed 

interchangeable would require permission from the 
prescriber before substitution.11

Biosimilars for Psoriasis
In April 2016, an infliximab biosimilar (Inflectra) 
became the second biosimilar approved by the FDA.4 
Inflectra was studied in clinical trials for patients with 
ankylosing spondylitis17 and rheumatoid arthritis,18 
and in both trials the biosimilar was found to have 
similar efficacy and safety profiles to that of the refer-
ence product. In August 2016, an etanercept biosimi-
lar (Erelzi) was approved,5 and in September 2016, 
an adalimumab biosimilar (Amjevita) was approved.6

The Table summarizes clinical trials (both completed 
and ongoing) evaluating biosimilars in adults with 
plaque psoriasis; thus far, there are 2464 participants 
enrolled across 5 different studies of adalimumab biosimi-
lars (registered at www.clinicaltrials.gov with the identi-
fiers NCT01970488, NCT02016105, NCT02489227, 
NCT02714322, NCT02581345) and 531 participants 
in an etanercept biosimilar study (NCT01891864).

A phase 3 double-blind study compared  
adalimumab to an adalimumab biosimilar (ABP 501) 
in 350 adults with plaque psoriasis (NCT01970488). 
Participants received an initial loading dose of 
adalimumab (n=175) or ABP 501 (n=175)  
80 mg subcutaneously on week 1/day 1, followed by  
40 mg at week 2 every 2 weeks thereafter. At  
week 16, participants with psoriasis area and severity 
index (PASI) 50 or greater remained in the study for up 
to 52 weeks; those who were receiving adalimumab were  
re-randomized to receive either ABP 501 or  
adalimumab. Participants receiving ABP 501 con-
tinued to receive the biosimilar. The mean PASI 
improvement at weeks 16, 32, and 50 was 86.6, 
87.6, and 87.2, respectively, in the ABP 501/ 
ABP 501 group (A/A) compared to 88.0, 88.2, and 88.1, 
respectively, in the adalimumab/adalimumab group 
(B/B).19 Autoantibodies developed in 68.4% of par-
ticipants in the A/A group compared to 74.7% in the  
B/B group. The incidence of treatment-emergent 
adverse events (TEAEs) was 86.2% in the A/A group 
and 78.5% in the B/B group. The most common 
TEAEs were nasopharyngitis, headache, and upper 
respiratory tract infection. The incidence of serious 
TEAEs was 4.6% in the A/A group compared to 
5.1% in the B/B group. Overall, the efficacy, safety, 
and immunogenicity of the adalimumab biosimilar 
was comparable to the reference product.19

A second phase 3 trial (ADACCESS) eval-
uated the adalimumab biosimilar GP2017  
(NCT02016105). Participants received an initial 
dose of 80 mg subcutaneously of either GP2017 
or adalimumab at week 0, followed by 40 mg 
every other week starting at week 1 and ending at  
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Summary of Clinical Trials Evaluating Biosimilars for Adults With Plaque Psoriasis 

Clinicaltrials.gov 
Identifier

Study 
Agent

Reference 
Product Enrollment

Disease 
Severity Study Arms

NCT01970488 ABP 501 Adalimumab 350 adults 
(age range, 
18–75 y)

PASI ≥12, 
sPGA ≥3, 
BSA ≥10%

80 mg ABP 501 or adalimumab SC on  
wk 1/d 1 (initial loading dose), 40 mg at  
wk 2 and every 2 wk thereafter until  
wk 16; ABP 501 group: participants with 
a PASI 50 response at wk 16 continued 
to receive 40 mg APB 501 until wk 48; 
adalimumab group: at wk 16 participants 
with PASI 50 were re-randomized to 
adalimumab or were transitioned to  
ABP 501 until wk 48; end of study visit 
occurred at wk 52

NCT02016105 GP2017 Adalimumab 448 adults 
(estimated)
(age, ≥18 y)

PASI ≥12, 
IGA ≥3, 
BSA ≥10%

Initial dose of 80 mg GP2017 or 
adalimumab SC at wk 0, 40 mg every 
other week starting at wk 1 and ending  
at wk 51

NCT02489227 CHS-1420 Adalimumab 545 adults 
(age, ≥18 y)

PASI ≥12, 
sPGA ≥3, 
BSA ≥10%

CHS-1420 group: two 40-mg doses at  
wk 0/d 0, then 1 dose every 2 wk starting 
at wk 1 for 23 wk; at wk 24, participants 
continue on to CHS-1420 open label 
until study end; adalimumab group: two 
40-mg doses at wk 0/d 0, then 1 dose 
every 2 wk starting at wk 1 until wk 15; at 
wk 16, participants initially randomized to 
adalimumab will be reassigned (1:1) to  
CHS-1420 or continue adalimumab 
treatment at 1 dose every 2 wk for  
wk 17–23; at wk 24, participants will switch  
to CHS-1420 open label until study end

NCT02714322 MYL-1401A Adalimumab 294 adults 
(estimated)
(age range, 
18–75 y)

PASI ≥12, 
sPGA ≥3, 
BSA ≥10%

Initial dose of 80 mg MYL-1401A or 
adalimumab SC at wk 0, 40 mg every 
other wk starting from wk 1, 52-wk 
treatment period followed by 8-wk safety 
follow-up

NCT02581345 M923 Adalimumab 827 adults 
(age, ≥18 y)

Moderate 
to severe 
chronic 
plaque 
psoriasis

48 wk of treatment with M923, 
adalimumab, or alternating M923  
with adalimumab 

NCT01891864 GP2015 Etanercept 531 adults 
(age, ≥18 y)

PASI ≥10, 
IGA ≥3, 
BSA ≥10%

50 mg GP2015 or etanercept twice weekly 
for the first 12 wk, then 50 mg once weekly 
thereafter; participants with at least  
PASI 50 then re-randomized into 4 groups: 
first 2 stayed with current treatment  
while the other 2 alternated treatment 
drugs every 6 wk until wk 30; participants 
then stayed on last treatment from wk 30 
until wk 52

Abbreviations: PASI, psoriasis area and severity index; sPGA, static physician global assessment; BSA, body surface area;  
SC, subcutaneously; IGA, investigator global assessment.
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week 51. The study has been completed but results 
are not yet available. 

The third trial is evaluating the adalimumab 
biosimilar CHS-1420 (NCT02489227). Participants 
in the experimental arm receive two 40-mg doses of 
CHS-1420 at week 0/day 0, and then 1 dose every  
2 weeks from week 1 for 23 weeks. At week 24, 
participants continue with an open-label study. 
Participants in the adalimumab group receive two 
40-mg doses at week 0/day 0, and then 1 dose every 
2 weeks from week 1 to week 15. At week 16, par-
ticipants will be re-randomized (1:1) to continue 
adalimumab or start CHS-1420 at one 40-mg dose 
every 2 weeks during weeks 17 to 23. At week 24, 
participants will switch to CHS-1420 open label 
until the end of the study. Study results are not yet 
available; the study is ongoing but not recruiting.

The fourth ongoing trial is evaluating the  
adalimumab biosimilar MYL-1401A (NCT02714322). 
Participants receive an initial dose of 80 mg subcuta-
neously of either MYL-1401A or adalimumab (2:1), 
followed by 40 mg every other week starting 1 week 
after the initial dose. After the 52-week treatment 
period, there is an 8-week safety follow-up period. 
Study results are not yet available; the study is ongo-
ing but not recruiting.

A fifth adalimumab biosimilar, M923, also is cur-
rently being tested in clinical trials (NCT02581345). 
Participants receive either M923, adalimumab, or 
alternate between the 2 agents. Although the study 
is still ongoing, data released from the manufacturer 
state that the proportion of participants who achieved  
PASI 75 after 16 weeks of treatment was equivalent in 
the 2 treatment groups. The proportion of participants 
who achieved PASI 90, as well as the type, frequency, 
and severity of adverse events, also were comparable.20 

The EGALITY trial, completed in March 2015, 
compared the etanercept biosimilar GP2015 to 
etanercept over a 52-week period (NCT01891864). 
Participants received either GP2015 or etanercept  
50 mg twice weekly for the first 12 weeks. Participants 
with at least PASI 50 were then re-randomized into 
4 groups: the first 2 groups stayed with their cur-
rent treatments while the other 2 groups alternated 
treatments every 6 weeks until week 30. Participants 
then stayed on their last treatment from week 30 
to week 52. The adjusted PASI 75 response rate at 
week 12 was 73.4% in the group receiving GP2015 
and 75.7% in the group receiving etanercept.21 The 
percentage change in PASI score at all time points 
was found to be comparable from baseline until  
week 52. Importantly, the incidence of TEAEs 
up to week 52 was comparable and no new safety 
issues were reported. Additionally, switching par-
ticipants from etanercept to the biosimilar during 

the subsequent treatment periods did not cause an 
increase in formation of antidrug antibodies.21 

There are 2 upcoming studies involving bio-
similars that are not yet recruiting patients. The first 
(NCT02925338) will analyze the characteristics of 
patients treated with Inflectra as well as their response 
to treatment. The second (NCT02762955) will be 
comparing the efficacy and safety of an adalimumab 
biosimilar (BCD-057, BIOCAD) to adalimumab.

Economic Advantages of Biosimilars 
The annual economic burden of psoriasis in the 
United States is substantial, with estimates between 
$35.2 billion22 and $112 billion.23 Biosimilars can be 
25% to 30% cheaper than their reference products9,11,24 
and have the potential to save the US health care sys-
tem billions of dollars.25 Furthermore, the developers 
of biosimilars could offer patient assistance programs.11 
That being said, drug developers can extend patents for 
their branded drugs; for instance, 2 patents for Enbrel 
(Amgen Inc) could protect the drug until 2029.26,27 

Although cost is an important factor in decid-
ing which medications to prescribe for patients, it 
should never take precedence over safety and efficacy. 
Manufacturers can develop new drugs with greater 
efficacy, fewer side effects, or more convenient dosing 
schedules,26,27 or they could offer co-payment assis-
tance programs.26,28 Physicians also must consider how 
the biosimilars will be integrated into drug formularies. 
Would patients be required to use a biosimilar before 
a branded drug?11,29 Will patients already taking a 
branded drug be grandfathered in?11 Would they have 
to pay a premium to continue taking their drug? And 
finally, could changes in formularies and employer-
payer relationships destabilize patient regimens?30 

Conclusion
Preliminary results suggest that biosimilars can have 
similar safety, efficacy, and immunogenicity data com-
pared to their reference products.19,21 Biosimilars have 
the potential to greatly reduce the cost burden associ-
ated with psoriasis. However, how similar is “highly 
similar”? Although cost is an important consideration 
in selecting drug therapies, the reason for using a bio-
similar should never be based on cost alone.
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