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Background: ABP 501 is a biosimilar of adalimumab.
Objective: We sought to compare the efficacy and safety of ABP 501 with adalimumab.
Methods: This 52-week, double-blind study randomized patients with moderate to severe psoriasis to ABP
501 or adalimumab. At week 16, those with 50% or more improvement in Psoriasis Area and Severity Index
score from baseline on ABP 501 continued the same treatment, whereas adalimumab-treated patients were
rerandomized to adalimumab or ABP 501. Clinical similarity in Psoriasis Area and Severity Index percent
improvement from baseline to week 16 (primary end point) was established if the point estimate of
treatment difference and its 2-sided 95% confidence interval between groups was within equivalence
margin of 615. Patients, including those undergoing a single transition at week 16, were evaluated for
safety and immunogenicity.
Results: Psoriasis Area and Severity Index percent improvement at week 16 was 80.9 for ABP 501 and
83.1 for adalimumab (least-square mean difference �2.18 [95% confidence interval �7.39 to 3.02]).
Adverse events (67.2% [117/174] vs 63.6% [110/173]) and antidrug antibody incidence (55.2% [96/174] vs
63.6% [110/173]) for ABP 501 vs adalimumab were similar. Safety, including immunogenicity, was similar
among groups after single transition (week 20).
Limitations: The 52-week data are not reported here.
Conclusions: ABP 501 was shown to be clinically similar to adalimumab. Safety and immunogenicity were
not impacted immediately after single transition (adalimumab to ABP 501). ( J Am Acad Dermatol http://
dx.doi.org/10.1016/j.jaad.2016.12.014.)

Key words: ABP 501; adalimumab; biosimilar; efficacy; equivalence; psoriasis; safety.
CAPSULE SUMMARY

d ABP 501 is a biosimilar of
adalimumab.

d Phase III clinical trial results
demonstrated clinical equivalence
between ABP 501 and adalimumab at
week 16, and similarity in safety and
immunogenicity 4 weeks after single
transition.

d These findings support clinical similarity
between ABP 501 and adalimumab.
Biologic treatments are
highly effective for moderate
to severe psoriasis1-3; how-
ever, the increasingly high
costs associated with their
use may be a treatment
barrier for some patients.4

Biosimilars are biologic drugs
being developed as similar
therapeutic and potentially
lower-cost alternatives to
already approved biologic
treatments.5 Biosimilars are
not the sameasgeneric, chem-
ically derived drugs because
of the complexities and pro-

prietary processes involved in developing biological
proteins, which can result in structural and functional
differences between the biosimilar and its reference
drug. As a result, regulatory agencies require that
biosimilars demonstrate similarity based on a stepwise
totality of evidence approach in structure, function,
and clinical efficacy and safety to the reference drug.5-7

For clinical trials, regulatory guidance recommends the
inclusion of sensitive populations to detect any
clinically meaningful differences between the
proposed biosimilar and reference product.6,8

ABP 501 (AMJEVITA [adalimumab-atto], Amgen
Inc, Thousand Oaks, CA) is a biosimilar of
adalimumab (Humira,
AbbVie Inc, North Chicago,
IL),9 a human IgG1 mono-
clonal antibody that binds
to soluble and membrane-
bound tumor necrosis factor
(TNF)-alfa (antieTNF-alfa).
Both ABP 501 and adalimu-
mab are indicated to treat
several chronic inflammatory
diseases including psoria-
sis.9,10 Analytical assessment
and human pharmacokinetic
evaluationdemonstrated sim-
ilarity between ABP 501 and
adalimumab.11-13 To establish
clinical similarity, 2 phase III studies were conducted
to compare efficacy, safety, and immunogenicity of
ABP 501 with adalimumab: 1 in patients with moder-
ate to severe plaque psoriasis (NCT01970488) and 1 in
patients with moderate to severe rheumatoid arthritis
(NCT01970475).14 Conducting 2 studies provided an
opportunity to evaluate clinical similarity in different
sensitive populations: immunocompromised patients
with rheumatoid arthritis and immunocompetent
patients with psoriasis.

Herein we report the results of a randomized,
double-blind, multicenter phase III study designed
to demonstrate clinical similarity in the efficacy,

http://dx.doi.org/10.1016/j.jaad.2016.12.014
http://dx.doi.org/10.1016/j.jaad.2016.12.014


Abbreviations used:

ADA: antidrug antibody
CI: confidence interval
PASI: Psoriasis Area and Severity Index
PASI 50: 50% or more improvement in Psoriasis

Area and Severity Index score from
baseline

PASI 75: 75% or more improvement in Psoriasis
Area and Severity Index score from
baseline

PASI 90: 90% or more improvement in Psoriasis
Area and Severity Index score from
baseline

PASI 100: 100% improvement in Psoriasis Area
and Severity Index score from baseline

SAE: serious adverse event
TEAE: treatment-emergent adverse event
TNF: tumor necrosis factor
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safety, and immunogenicity of biosimilar ABP 501
compared with adalimumab in the treatment of
patients with moderate to severe plaque psoriasis.
METHODS
Study population

Patients 18 to 75 years of age who had stable
moderate to severe plaque psoriasis for at least
6 months and were candidates for phototherapy or
systemic therapy and who had inadequately
responded to or were unable to tolerate or receive
at least 1 conventional systemic therapy were
eligible for enrollment. Patients were required to
have disease involvement of 10% or more of the
body surface area, a Psoriasis Area and Severity
Index (PASI) score of 12 or more (scores range
from 0-72, with higher scores indicating more
severe disease),15 and a static Physician Global
Assessment of at least moderate severity (6-point
scale, assessment ranges from clear to very
severe).16 Patients must have had no evidence of
active tuberculosis according to local guidelines;
women of childbearing potential were required to
use contraception. Patients with nonplaque psori-
asis, drug-induced psoriasis, or any other skin
condition that might interfere with evaluation of
efficacy were excluded. Patients who previously
used adalimumab or a biosimilar of adalimumab,
or any 2 or more biologics for psoriasis were also
excluded. Other therapies not permitted during
the study included ultraviolet B light and most
topical therapies, except upper midstrength to
least potent topical steroids and bland emollients,
within 14 days of first study treatment dose;
ultraviolet A light (with or without psoralen),
excimer laser, and nonbiologic systemic therapies
within 28 days of first study treatment dose;
etanercept within 1 month before screening; and
any other antieTNF agent or ustekinumab within
3 months before screening.

This study was conducted in accordance with
the current International Conference on Harmoni-
zation Good Clinical Practice Guidelines and the
Declaration of Helsinki. The study protocol was
approved by the institutional review board or
independent ethics committee at each participating
site and adhered to all local regulatory requirements
including data protection requirements. Written
informed consent was obtained from each patient
before study enrollment.

Study design
This randomized, double-blind, multicenter,

active-controlled phase III trial consisted of a
4-week screening period, after which eligible
patients were randomized 1:1 to receive treatment
with ABP 501 or adalimumab (Fig 1). Randomization
was carried out by a computer-generated
randomization schedule with stratification by prior
biologic use and geographic region. Patients were
allocated by an interactive voice and web
response system. During the study, the patients,
investigators, study center personnel, and sponsor
remained blinded to the patient’s randomized
treatment assignment. ABP 501 and adalimumab
were administered in identical syringes at an initial
loading dose of 80 mg subcutaneously on week
1/day 1, followed by 40 mg subcutaneously every
other week (starting at week 2) for 16 weeks. At
week 16, patients with 50% or more improvement in
PASI score from baseline (PASI 50) were eligible to
continue in the study; patients initially randomized
to receive ABP 501 continued treatment, and
patients initially randomized to receive adalimumab
were rerandomized in a 1:1 ratio to either
continue adalimumab or switch to ABP 501.
Rerandomization ensured that the blind was
maintained. This report includes efficacy data
through the initial treatment phase (week 16) and
safety and immunogenicity data through week 20
after single transition from adalimumab to ABP 501
after rerandomization.

Assessments
The primary efficacy end point was the

percent improvement in PASI score from baseline
to week 16. Other key efficacy assessments
included PASI 50 and 75% or more improvement in
PASI score from baseline (PASI 75) responses, static
Physician Global Assessment response of clear (0) or
almost clear (1), and mean change in affected body
surface area from baseline. Safety was assessed by
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monitoring for treatment-emergent adverse events
(TEAEs) and serious adverse events (SAEs), labora-
tory data, vital signs, and immunogenicity. Adverse
events of interest (eg, infections, malignancies,
hypersensitivity, demyelinating diseases) were also
assessed based on standard Medical Dictionary for
Regulatory Activities queries.

The incidence of antidrug antibodies (ADAs) was
assessed using a validated electrochemiluminescent
bridging immunoassay. A 2-tiered approach was
conducted simultaneously to detect all ADAs that
bind to the biologic drug (binding antibodies) and
confirm the specificity of the binding antibodies.17

The assay sensitivity for ADAs was approximately
0.02 �g/mL in the presence of 25 �g/mL drug using
an affinity purified rabbit positive control antibody
diluted in pooled human serum. For the specificity
assay, samples that showed a signal-to-noise ratio
reduction in the presence of excess soluble drug18

were reported as positive. Samples positive
for binding ADAs were tested for neutralizing
antibodies, which interfere with the therapeutic
activity of the biologic drug. All samples were tested
against ABP 501 and adalimumab.

Statistical analysis
Efficacy data were analyzed using the full analysis

set, which included all patients initially randomized
in the study with missing values imputed using the
last observation carried forward method. The safety
analysis included all randomized patients who
received at least 1 dose of study drug, and the
immunogenicity analysis included patients in the
safety analysis who had at least 1 evaluable antibody
test result. Clinical equivalence for the primary end
point was evaluated by comparing the 2-sided 95%
confidence interval (CI) of the difference in PASI
percent improvement from baseline to week 16
between treatment groups with the equivalence
margin of 615. A sample size of 340 patients was
calculated to provide greater than 90% power to
demonstrate clinical equivalence at a .025 significance
level. The 2-sided 95% CI of the group difference was
estimated using an analysis of covariancewith baseline
PASI score and stratification factors of geographic
region and prior biologic use as covariates.
Descriptive statistics were provided for secondary
efficacy assessments. Safety and immunogenicity
data were summarized descriptively through week 16
and post-week 16 (after rerandomization) through
week 20, which included data for the patients transi-
tioned from adalimumab to ABP 501 (adalimumab/
ABP 501).

RESULTS
Patient characteristics

In total, 350 patients (175 per treatment group)
were enrolled and randomized and included in the
full analysis set for efficacy evaluation; 347 patients
(ABP 501, n = 174; adalimumab, n = 173) received at
least 1 dose of study drug and included in the safety
analysis (Fig 2). A total of 164 of 175 (94%) patients in



Randomized
N=350

ABP 501
n=175

Adalimumab
n=175

Continued ABP 501 at Week 16
n=152 (87%)

Rerandomized at Week 16
n=156 (89%)

Discontinued by Week 16
n=23 (13%)

• Consent withdrawn: 3 (2%) 
• Protocol violation: 1 (1%) 
• Lost to follow-up: 0  
• Protocol-specified criteria: 13 (7%)   • Protocol-specified criteria: 8 (5%)   
• Othera: 6 (3%) 

Discontinued by Week 16
n=19 (11%)

• Consent withdrawn: 2 (1%) 
• Protocol violation: 2 (1%) 
• Lost to follow-up: 2 (1%) 

• Othera: 5 (3%)

Adalimumab
n=79

ABP 501
n=77

Fig 2. Patient disposition. aPatients discontinued because of adverse events.
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the ABP 501 group and 162 of 175 (93%) in the
adalimumab group completed the study through
week 16. Of those, 152 (87%) patients from the ABP
501 group continued receiving ABP 501 and 156
(89%) patients from the adalimumab group were
rerandomized to either continue receiving adalimu-
mab (n = 79) or transition to ABP 501 (n = 77). The
most common reason patients were not rerandom-
ized at week 16 was failure to achieve PASI 50.
Patient demographics and baseline characteristics
were generally well balanced between treatment
groups (Table I).

Efficacy
At week 16, the PASI percent improvement from

baseline (primary end point) was 80.9 in the ABP 501
group and 83.1 in the adalimumab group (Fig 3)
(least-square mean difference �2.18 [95% CI �7.39
to 3.02]). The 95% CI fell within the prespecified
margin (�15 to 15) demonstrating clinical similarity
between ABP 501 and adalimumab. Additional
analyses of patients with 90% or more improvement
in PASI score from baseline (PASI 90) and 100%
improvement in PASI score from baseline (complete
response) at 16 weeks were undertaken and showed
a similar response for both treatment groups (Fig 4).
Results for other key efficacy assessments at week 16,
reported in Table II, were similar between groups.

Safety
Through week 16. During the 16-week

treatment period, 67.2% (117 of 174) and 63.6%
(110 of 173) of patients in the ABP 501 and
adalimumab groups had at least 1 TEAE (Table III).
There were no imbalances of 5% or more observed
in any TEAEs, by preferred term, between the ABP



Table I. Baseline demographics and psoriasis disease characteristics (randomized patients)

ABP 501

n = 175

Adalimumab

n = 175

Characteristics
Age, median (Q1, Q3), y 46 (35, 54) 41 (33, 56)
Male, n (%) 112 (64.0) 116 (66.3)
Race, n (%)
White 167 (95.4) 157 (89.7)
Asian 5 (2.9) 8 (4.6)
Other 1 (0.6) 6 (3.4)

BMI, median (Q1, Q3), kg/m2 28.7 (24.8, 33.5) 28.53 (25.8, 33.2)
Region, n (%)
Eastern Europe 71 (40.6) 70 (40)
Western Europe 43 (24.6) 43 (24.6)
Other 61 (34.9) 62 (35.4)

Duration of psoriasis, median (Q1, Q3), y 18.5 (11, 27) 18 (10, 28)
PASI score, median (Q1, Q3) 17.1 (13.8, 22.7) 18.3 (14.4, 24.7)
BSA affected, median (Q1, Q3) 20 (15, 32) 23 (15, 40)
sPGA, n (%)
Clear/almost clear 0 0
Moderate 106 (60.6) 102 (58.3)
Severe 61 (34.9) 61 (34.9)
Very severe 7 (4) 10 (5.7)

Previous psoriasis treatment, n (%)
Biological therapy 33 (18.9) 30 (17.1)
Systemic* or phototherapy 128 (73.1) 135 (77.1)

Concomitant topical steroid, n (%) 16 (9.1) 20 (11.4)

BMI, Body mass index; BSA, body surface area; PASI, Psoriasis Area and Severity Index; Q1, quartile 1; Q3, quartile 3; sPGA, static Physician

Global Assessment.

*Excludes biologic therapy.
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501 and adalimumab groups. The number of
patients with TEAEs leading to withdrawal of active
treatment was similar between groups (4% [7/174]
ABP 501 vs 2.9% [5/173] adalimumab). There were
7 SAEs reported in 6 patients treated with ABP
501 (acute myocardial infarction, appendicitis,
arrhythmia, chronic obstructive pulmonary disease,
hypersensitivity, lentigo maligna, and postoperative
abscess) and 5 SAEs reported in 5 patients
treated with adalimumab (bronchitis, metrorrhagia,
osteoarthritis, patellofemoral pain syndrome, and
syncope) during the 16-week treatment period.
Mean changes from baseline in laboratory values
including hematology and serum chemistry were
generally similar between groups. There were no
clinically meaningful changes observed in vital signs
from baseline to week 16.

Post-week 16 through week 20. TEAEs occur-
ring after rerandomization (post-week 16) through
week 20 were reported in 23% (35 of 152) of
patients who continued on ABP 501 (ABP 501/ABP
501), 19% (15 of 79) of patients who continued
on adalimumab (adalimumab/adalimumab), and
15.6% (12 of 77) of patients who switched from
adalimumab to ABP 501 (adalimumab/ABP 501)
(Table IV), with no imbalances 5% or more observed
in any TEAEs among the 3 groups. During this
time 2 SAEs were reported in the ABP 501/ABP 501
group (cerebral ischemia and drug-induced liver
injury).

Adverse events of interest. Adverse events of
interest through week 16 are reported in Table III.
Treatment-emergent infections that occurred in
3% or more of either treatment group (ABP 501,
adalimumab) were nasopharyngitis (14.4% [25/174],
15.6% [27/173]), upper respiratory tract infection
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Table II. Static Physician Global Assessment and body surface area clinical response at week 16 (full analysis set
[last observation carried forward])

Assessment ABP 501 Adalimumab Treatment difference* P valuey

sPGA, clear/almost clear, n/total n (%) 101/172 (58.7) 113/173 (65.3) �7.4 .1422
BSA affected, total, n 172 172
Change from baseline, mean (SD) �18.0 (13.57) �22.1 (17.11) 1.93 .0809

BSA, Body surface area; sPGA, static Physician Global Assessment.

*Treatment difference for ABP 501eadalimumab for sPGA was estimated using a generalized linear model adjusted for prior biologic use,

region, and baseline scores; treatment difference for BSA was estimated using analysis of covariance adjusted for prior biologic use, region,

and baseline BSA score.
yP values for the treatment differences between ABP 501 and adalimumab were not statistically significant.
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(5.2% [9/174], 5.2% [9/173]), and rhinitis (1.7%
[3/174], 3.5% [6/173]). There were no deaths during
the study period and no cases of demyelinating
disease, heart failure, lupuslike syndromes, or
reactivation of latent tuberculosis were reported.

Immunogenicity
During the initial 16-week treatment period,

55.2% (96 of 174) and 63.6% (110 of 173) of patients
in the ABP 501 and adalimumab groups developed
binding ADAs, and 9.8% (17 of 174) and 13.9% (24 of
173) developed neutralizing antibodies. Antibodies
were also assessed through week 20 including
patients who were rerandomized post-week 16.
The frequency of developing binding ADAs and
neutralizing antibodies was 54.6% (83/152) and 7.2%
(11/152) for ABP 501/ABP 501, 59.5% (47/79) and
11.4% (9/79) for adalimumab/adalimumab, and
64.9% (50/77) and 13% (10/77) for adalimumab/
ABP 501.

DISCUSSION
The development process for biosimilars is

particularly challenging because of the complexities
pertaining to cell line selection and the
manufacturing processes of biologics. Therefore, a
key consideration for regulatory approval is a
thorough characterization that shows no clinically
meaningful differences between the proposed
biosimilar and its reference product.6 Supporting
evidence involves detailed comparative analytical
(functional and biological) analysis, any relevant
preclinical (toxicology) studies, and clinical studies
(pharmacokinetics/pharmacodynamics, efficacy, safety,
immunogenicity), including 1 or more phase III trials
conducted in sensitive populations. The Food and
Drug Administration recently approved the biosimilars
ABP 501 (AMJEVITA [Amgen Inc]), Erelzi (etanercept-
szzs, Novartis Pharma AG, Stein, Switzerland), and
Inflectra (infliximab-dyyb, Hospira, Lake Forest, IL), for
some or all the indications of their reference products,
including psoriasis.9,19-23 Biosimilars of infliximab
(Remsima, Celltrion Healthcare, Budapest, Hungary)
and etanercept (Benepali, Samsung Bioepis UK
Limited, Chertsey, United Kingdom) are already
approved in Europe for rheumatologic and der-
matologic disease and, for the infliximab biosimilar,
gastrointestinal diseases as well.2,24,25 Biosimilars of



Table III. Treatment-emergent adverse events
through week 16 (safety analysis)

AE, n (%)

ABP 501

n = 174

Adalimumab

n = 173

Any TEAEs 117 (67.2) 110 (63.6)
Grade $3 AEs 8 (4.6) 5 (2.9)
Serious AEs 6 (3.4) 5 (2.9)
TEAEs leading to
discontinuation of drug

7 (4.0) 5 (2.9)

Treatment-related AEs 43 (24.7) 43 (24.9)
AEs occurring in $5% of

patients in any treatment
group, preferred term

Nasopharyngitis 25 (14.4) 27 (15.6)
Headache 13 (7.5) 18 (10.4)
Upper respiratory tract
infection

9 (5.2) 9 (5.2)

Other TEAEs of interest
Infections 59 (33.9) 58 (33.5)
Serious infections 2 (1.1) 1 (0.6)
Hypersensitivity 8 (4.6) 7 (4.0)
Injection-site reactions 3 (1.7) 9 (5.2)
Liver enzyme elevations 4 (2.3) 2 (1.2)
Hematologic reactions 0 3 (1.7)
Malignancies* 1 (0.6) 1 (0.6)
Demyelinating diseases 0 0
Any heart failure AE 0 0
Any lupus-like syndrome AE 0 0
Reactivation of tuberculosis 0 0

For each category or preferred term, patients are included only

once, even if they experienced multiple events in that category.

AE, Adverse event; TEAE, treatment-emergent adverse event.

*Bowen disease occurred in an ABP 501etreated patient and

lentigo maligna occurred in an adalimumab-treated patient.

Table IV. Treatment-emergent adverse events
post-week 16 through week 20 (safety analysis)

AE, n (%)

ABP 501/

ABP 501

n = 152

Adalimumab/

adalimumab

n = 173

Adalimumab/

ABP 501

n = 77

Any TEAEs 35 (23.0) 15 (19.0) 12 (15.6)
Serious AEs 2 (1.3) 0 0
AEs occurring in $2%
of any treatment group, preferred term
Back pain 3 (2.0) 2 (2.5) 2 (2.6)
Diarrhea 1 (0.7) 1 (1.3) 2 (2.6)
Headache 3 (2.0) 1 (1.3) 0
Alanine
aminotransferase
increased

3 (2.0) 0 0

Nasopharyngitis 0 2 (2.5) 1 (1.3)
Psoriasis 1 (0.7) 2 (2.5) 0

For each category or preferred term, patients are included only

once, even if they experienced multiple events in that category.

AE, Adverse event; TEAE, treatment-emergent adverse event.
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infliximab (Inflectra [Hospira], Remsima [Celltrion
Healthcare]) are also approved in Canada for rheuma-
tologic and dermatologic indications only.26,27

Results from this phase III trial demonstrated
clinical similarity of biosimilar ABP 501 to adalimu-
mab as measured by the percent improvement in
PASI response (primary end point) from baseline to
week 16 of treatment in patients with moderate to
severe plaque psoriasis. This primary end point was
selected over the commonly used PASI 75 (or PASI
50) response because it assesses PASI improvement
as a continuous variable, which may provide more
useful information in a comparative analysis, rather
than a binary assessment of meeting a minimum
response threshold.28 Furthermore, similar propor-
tions of patients achieved PASI 50, PASI 75, PASI 90,
and 100% improvement in PASI score from baseline
responses. Similar efficacy between ABP 501 and
adalimumab was also shown using additional
standard clinical measures for assessing improve-
ment in patients with moderate to severe psoriasis,
including the static Physician Global Assessment and
body surface area affected, providing a robust
assessment of clinical efficacy.

Adalimumab and other TNF-alfa inhibitors,
although generally well tolerated, are associated
with increased risk of infections, which can be
serious.2,29-31 In this study, no new safety signals
were detected during the observation period.
Adverse events in the study were similar to the
known safety profile of adalimumab from clinical
trials32,33 and were balanced between treatment
groups. The frequencies of developing ADAs for
patients in each treatment group, including those
patients who transitioned from adalimumab to ABP
501, were also balanced. Long-term surveillance,
however, including data from larger treatment
populations, will be needed to further assess the
safety profile of the biosimilar, particularly for rare
events, and this can be considered a limitation to the
current study. The upcoming report of the 52-week
data from this study and the results from the ongoing
open-label extension study in patients with
rheumatoid arthritis (NCT02114931) will provide
additional insight into the long-term safety and
immunogenicity profile of ABP 501.

Analytical comparisonofABP501with adalimumab
(United States and European Union) has shown that
the 2 molecules are highly similar with respect to
physicochemical properties and biological activity.
Pharmacokinetic equivalence of ABP 501 to
adalimumab (United States and European Union)
was demonstrated in a phase I single-dose study
conducted in healthy adults.11-13 Results from the
current analysis provide comparative data on the
clinical efficacy, safety, and immunogenicity profile
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of ABP 501 with that of adalimumab, specifically in
immunocompetent patientswith psoriasis, providing a
sensitive population to determine any clinically
meaningful differences. Similar efficacy, safety, and
immunogenicity between ABP 501 and adalimumab
was also shown in a separate clinical trial that included
526 patients with moderate to severe rheumatoid
arthritis.34 Together, these data contribute to the
confirmation of overall similarity between the
proposed biosimilar and its originator.

In summary, this randomized, double-blind study
demonstrated clinical similarity of ABP 501 to
adalimumab in percent PASI improvement at week
16. Similar efficacy to the reference product was also
shown in a variety of secondary assessments. The
safety profiles of the treatment groups were
comparable through 16 weeks, and there was no
impact on safety and immunogenicity after a single
transition from adalimumab to ABP 501.

The authors wish to thank all the investigators and
patients involved in this study. The authors also thank
Monica Ramchandani-Toddywala, PhD, of Amgen and
Sarah Mizne, PharmD, of MedVal Scientific Information
Services LLC, for providing medical writing and editorial
assistance.
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