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Abstract

Background/objective: REFLECTIONS B538–02 is a randomized, double-blind comparative study of the
adalimumab (ADL) biosimilar PF-06410293, (ADL-PF), and reference ADL sourced from the European Union (ADL-
EU) in patients with active RA. Therapeutic equivalence was demonstrated based on ACR20 responses at week 12
(primary endpoint). We report long-term safety, immunogenicity, and efficacy of ADL-PF in patients who continued
ADL-PF treatment throughout 78 weeks or who switched from ADL-EU to ADL-PF at week 26 or week 52.

Methods: Eligible patients (2010 ACR/EULAR RA diagnosis criteria for ≥ 4 months; inadequate response to
MTX, ≤ 2 doses non-ADL biologic), stratified by geographic regions were initially randomized (1:1) in treatment
period 1 (TP1) to ADL-PF or ADL-EU (40 mg subcutaneously, biweekly), both with MTX (10–25 mg/week). At week 26
(start of TP2), patients receiving ADL-EU were re-randomized to remain on ADL-EU or transition to ADL-PF for 26
weeks. At week 52 (start of TP3), all patients received open-label treatment with ADL-PF for 26 weeks and were
followed after last treatment dose to week 92. To evaluate maintenance of response after switching or remaining on
ADL-PF, ACR20, DAS28-4(CRP), and other measures of clinical response/remission were assessed through week 78 as
secondary endpoints. Three groups were evaluated: biosimilar, week 26 switch, and week 52 switch.
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Results: Overall, 507 patients participated in TP3. ACR20 response rates at week 52 were 88.4%, 88.2%, and 87.6% for
the biosimilar, week 26, and week 52 switch groups, respectively. ACR20 response rates and DAS28-4(CRP) scores were
sustained and comparable across groups in TP3. Incidence of treatment-emergent adverse events (AEs) during TP3 and
follow-up was 42.6% (biosimilar), 37.0% (week 26 switch), and 50.8% (week 52 switch); 3 (0.6%) patients (all week 52
switch) reported treatment-related serious AEs. ADL-PF was generally well tolerated, with a comparable safety profile
across groups. Overall, incidences of patients with anti-drug antibodies in TP3 and follow-up were comparable among
groups (46.1%, 46.5%, and 54.2%, respectively).

Conclusions: There were no clinically meaningful differences in safety, immunogenicity, and efficacy for patients who
were maintained on ADL-PF for 78 weeks and those who had switched from ADL-EU at week 26 or week 52.

Trial registration: ClinicalTrials.gov, NCT02480153. First posted on June 24, 2015; EU Clinical Trials Register; EudraCT
number: 2014-000352-29. Start date, October 27, 2014

Keywords: Adalimumab, Adalimumab-afzb, Biosimilar, PF-06410293, Rheumatoid arthritis, Long-term, Switch, Safety

Introduction
Rheumatoid arthritis (RA) is a lifelong chronic disease,
which, although not curable, can be brought into remis-
sion or low disease activity in many patients by appro-
priate treatment [1]. Disease-modifying anti-rheumatic
drugs (DMARDs) are effective treatments for RA, with
the biologic DMARD adalimumab (ADL) being a well-
established treatment for patients with this disease, as
well as for patients with other inflammatory and auto-
immune conditions [2, 3].
ADL is a recombinant, fully human, immunoglobulin

G1 monoclonal antibody that specifically binds to hu-
man tumor necrosis factor-α (TNF-α), inhibiting its
interaction with surface TNF receptors. Inhibition of
TNF-α results in the down-regulation of the abnormal
inflammatory pathways implicated in the pathogenesis
and progression of immune-mediated inflammatory dis-
eases [2, 3]. In clinical trials, ADL in combination with
methotrexate has been shown to reduce clinical symp-
toms of RA, inhibit the progression of structural joint
damage, improve functional capacity, reduce disability,
and affect clinical remission [4–7]. Despite their efficacy,
the timely and widespread use of biologic original
DMARDs (boDMARDs) may be limited by high drug
costs, resulting in difficult access for many patients and
inequity of care across countries [1]. Biosimilars, which
are biologic agents that are structurally highly similar,
but not identical, and functionally equivalent [8, 9], to
the approved reference product [10, 11], provide the op-
portunity to improve access to treatment by enabling
cost savings to healthcare budgets, assuming their price
is low and their use is reinforced by payors and health
authorities, and accepted by patients [1].
PF-06410293 (ADL-PF) is an ADL biosimilar DMARD

(bsDMARD), approved in the US (adalimumab-afzb; Pfi-
zer Inc., New York, NY, USA) and the EU (Pfizer Europe
MA EEIG, Brussels, Belgium) for all eligible indications
of reference ADL, the boDMARD (Humira®; AbbVie

Inc., North Chicago, IL, USA, and AbbVie Deutschland
GmbH Co. KG, Ludwigshafen, Germany) [12]. Preclin-
ical studies have shown ADL-PF to have a primary
amino acid sequence identical to that of reference ADL
and to have a similar profile in comparative analytical
(structural and functional) and toxicology assessments
[13]. Pharmacokinetic (PK) similarity of ADL-PF to both
EU- and US-sourced reference ADL (ADL-EU and
ADL-US, respectively) was demonstrated in healthy sub-
jects [12]. In a randomized, double-blind comparative
study of ADL-PF and ADL-EU in patients with active
RA (REFLECTIONS B538–02), the treatment difference
in the primary endpoint (ACR criteria for ≥ 20% clinical
improvement [ACR20] at week 12) was within the pre-
specified margins for therapeutic equivalence. In
addition, there were no clinically meaningful differences
in safety, immunogenicity, PK, or pharmacodynamics
(PD) [14]. Together, the data demonstrated that ADL-PF
fulfilled the requirements for biosimilarity to reference
ADL, as per the guidance from the US Food and Drug
Administration (FDA) and European Medicines Agency
(EMA), with respect to structure, function, toxicity, PK
and PD, clinical immunogenicity, and clinical safety and
effectiveness [10, 11]. In the same comparative study of
ADL-PF and ADL-EU in patients with active RA, com-
parable efficacy, safety, and immunogenicity between
ADL-PF and ADL-EU was maintained up to week 56
and was unaffected by a blinded switch from ADL-EU to
ADL-PF at week 26 [15].
Obtaining clinical evidence concerning switching of

patients from boDMARDs to bsDMARDs, as well as fol-
lowing longer-term treatment, is key to instilling patient
and clinician confidence. Here, we report findings from
REFLECTIONS B538–02 on the long-term safety, im-
munogenicity, and efficacy of ADL-PF in patients who
continued ADL-PF treatment throughout 78 weeks, or
who switched from ADL-EU to ADL-PF at week 26 or
week 52.
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Methods
The methodology for this comparative study has been
described previously and is summarized briefly here
[14].

Study population
Inclusion and exclusion criteria have been described in
detail elsewhere [14]. Eligible patients were adults ≥ 18
years, diagnosed with active RA for at least 4 months
based on the 2010 American College of Rheumatology/
European League Against Rheumatism (ACR/EULAR)
criteria [16] and had an inadequate response to metho-
trexate (MTX). Active RA was defined as ≥ 6 tender and
swollen joints at screening and baseline, and high-
sensitivity C-reactive protein (hs-CRP) of ≥ 8 mg/L. Pa-
tients were required to have been treated with MTX for
at least 12 weeks and to have been on a stable dose of
MTX of 10–25 mg/week for ≥ 4 weeks with the excep-
tion of 6 to 25 mg/week where 6 mg/week was a recom-
mended initial dose by local guidance or standard of
care. Patients were excluded if they had previously re-
ceived treatment with reference ADL, a lymphocyte de-
pleting therapy, or more than two doses of one biologic
therapy.

Study design and treatments
This was a multinational, two-arm, randomized, double-
blind, parallel-group, 78-week study, comprising three
26-week treatment periods and a 14-week follow-up
period (Fig. 1). In treatment period (TP) 1, patients
stratified by geographic regions were randomized (1:1)
to receive ADL-PF or ADL-EU for 26 weeks. At the start
of TP2 (week 26), patients receiving ADL-EU were
blindly re-randomized (1:1) to remain on ADL-EU or
transition to ADL-PF for 26 weeks. At the start of TP3
(week 52), patients received open-label treatment with

ADL-PF for 26 weeks with the last dose of study drug
administered at week 76 and an end of treatment visit at
week 78. Patients were followed for 16 weeks after the
last treatment dose (follow-up period to week 92). ADL-
PF or ADL-EU was administered as a subcutaneous in-
jection (40 mg every other week), in addition to a stable
background dose of oral or intramuscular MTX (10–25
mg/week) with lower doses of MTX (6 mg/week) per-
mitted if indicated in local guidance or standards of
care.

Endpoints and assessments
The primary endpoint of the clinical study (the propor-
tion of patients achieving ACR20 response at week 12)
has been reported elsewhere [14]. We report herein sec-
ondary efficacy endpoints of the study that were assessed
in TP3 at weeks 52, 56, 66, 76, and 78, including the
proportion of patients who achieved ACR20, ACR50,
and ACR70; the Disease Activity Score in 28 joints: four
components based on hs-CRP (DAS28-4CRP); and the
mean change from study baseline (week 0) on the
DAS28-4CRP, EULAR response, and DAS28-4CRP < 2.6
and ACR/EULAR remission.
Safety endpoints evaluated throughout TP3 and

follow-up period included type, incidence, severity, ser-
iousness, and investigator-determined relatedness of ad-
verse events (AEs) and laboratory abnormalities. AEs
were classified using the MedDRA (version 20.1) classifi-
cation system. The severity of AEs was graded according
to the National Cancer Institute Common Terminology
Criteria for Adverse Events (version 4.03). Treatment-
emergent AEs (TEAEs) were defined as those with onset
on or after the first dose of study drug during TP3 as
well as ongoing AEs at the start of TP3 that worsened
on or after the first dose of study drug in TP3.

Fig. 1 Study design. aRandomization stratified by geographic regions (North America and Western Europe; Japan; Republic of Korea and Taiwan;
Latin America; rest of world). bIn a blinded manner. ADL-EU, reference adalimumab sourced from the European Union; ADL-PF, PF-06410293; EOT,
end of treatment
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Immunogenicity endpoints, assessed as a secondary
objective of the study, were the number and percentage
of patients in TP3 and follow-up period who had posi-
tive anti-drug antibodies (ADAs), positive neutralizing
antibodies (NAbs) (analyzed in ADA-positive samples
only), ADA and NAb titers, and incidence of transient
ADA response.1 Among the patients who newly devel-
oped ADAs during TP2, none tested positive for NAb.
Therefore, no new efficacy or safety analyses were per-
formed for the NAb-positive patient subgroup in TP2 or
TP3.
PK serum samples were analyzed for ADL-PF and

ADL-EU using a validated analytical assay QPS, LLC
(Newark, Delaware, USA), with a lower limit of quantifi-
cation of 250 ng/mL. The PD endpoint was serum hs-
CRP concentration.

Statistical methods
Three groups were evaluated corresponding to the treat-
ment sequence during the study: biosimilar group; week
26 switch group; and week 52 switch group (Fig. 1). Effi-
cacy results from TP3 (week 52–78) and safety and im-
munogenicity results from TP3 and follow-up period
(week 52–92) were summarized using descriptive statis-
tics. Efficacy endpoints were evaluated in the intent-to-
treat (ITT) population, defined as all patients enrolled in
TP3, without imputation for missing data. Safety and
immunogenicity endpoints were evaluated in the TP3
safety population which included all patients enrolled
and treated with ≥ 1 dose of study treatment in TP3. PK
analysis was performed using the PK population, which
was defined as all patients who received treatment in
TP3 and who provided ≥ 1 post-drug concentration
measurement. For the PK analysis, drug concentration–
time data were summarized according to visit and treat-
ment group. Serum drug concentrations were also sum-
marized by ADA and NAb status. PD analysis using hs-
CRP concentration over time was summarized by treat-
ment group.

Results
Patient disposition and demographics
As previously reported, 597 patients were initially ran-
domized to ADL-PF (n = 297) or ADL-EU (n = 300) in
TP1 [14]. A total of 552 of 597 patients randomized in
TP1 entered TP2 at week 26. A total of 507 patients
continued in TP3 at week 56, comprising 259 in the bio-
similar group, 127 in the week 26 switch group, and 121

in the week 52 switch group. Overall, 474 (93.5%) pa-
tients completed TP3, 93.1%, 94.5%, and 93.4% in the
biosimilar, week 26 switch, and week 52 switch groups,
respectively. Patient disposition through TP3 is shown in
Fig. 2. There were no notable differences observed in
baseline demographics and RA characteristics between
the three treatment groups in TP3 (Table 1). Most pa-
tients were female (78.1%) and White (86.6%), and the
average age was 52.1 years.

Efficacy
As previously reported, therapeutic equivalence of ADL-
PF and ADL-EU was demonstrated based on the two-
sided 95% confidence interval (CI) for the treatment dif-
ference in the primary endpoint (week-12 ACR20) being
entirely contained within ± 14% symmetric margin, as
well as by the two-sided 90% CI being entirely contained
within asymmetric margin of − 12 to 15% as specified by
the FDA. ACR20, ACR50, and ACR70 response rates for
all patients were 88.2%, 68.4%, and 40.0%, respectively,
at week 52, and 84.2%, 68.2%, and 48.3%, respectively, at
78 weeks. For the biosimilar, week 26 switch, and week
52 switch groups, the ACR20 response rates prior to the
first injection of study drug (week 52) were 88.4%,
88.2%, and 87.6%, respectively, and were 83.4%, 85.8%,
and 84.3%, respectively, at week 78 (Fig. 3A). ACR20 re-
sponse rates were sustained and comparable across the
three groups at all TP3 visits. ACR50 and ACR70 re-
sponse rates were numerically lower in the week 52
switch group compared with the other two groups and
were overall generally sustained through the week 78
visit in all groups (Fig. 3A).
Mean DAS28-4CRP score for all patients was 3.0 at

week 52 reflecting a mean change from study baseline of
− 3.0 and at week 78 was 2.8 reflecting a mean change
from study baseline of − 3.2. The mean DAS28-4CRP
scores and the mean change from study baseline on
DAS28-4CRP were comparable between the three treat-
ment groups at all TP3 visits (Fig. 3B).
Overall, a good EULAR response was reached by

61.9% of patients at week 52 and by 63.7% of patients
at week 78. Overall, the EULAR response rates at week
52 persisted in TP3 across the three treatment groups
(Fig. 3C). Numerically lower rates of good EULAR re-
sponse were observed in patients in the week 52 switch
group compared with the other two groups and were
overall generally sustained through the week 78 visit in
all groups. DAS28-4CRP < 2.6 and remission based on
the ACR/EULAR criteria was achieved by 40.4% and
22.5%, respectively, of all patients at week 52 and by
49.1% and 30.4%, respectively, at week 78. DAS28-
4CRP < 2.6 and ACR/EULAR remission rates were sus-
tained and comparable across the three treatment
groups in TP3 (Fig. 3D).

1A transient ADA response was defined as having a treatment-induced
ADA detected at only one sampling time-point during treatment or
follow-up, or by treatment-induced ADA detected at ≥ 2 sampling
time-points during treatment or follow-up, where the first and last
ADA-positive samples were separated by a period < 16 weeks, and the
subject’s last sampling time-point result was ADA-negative.
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Safety
A total of 218 (43.2%) patients reported 446 all-causality
TEAEs during TP3 and follow-up period; 21 (4.2%) pa-
tients reported serious AEs (SAEs) and 28 (5.5%) pa-
tients reported grade 3 or higher TEAEs. Eleven (2.2%)
patients discontinued treatment due to TEAEs in TP3
(Table 2). TEAEs occurring in ≥ 2% of patients overall
were RA (5.7%), nasopharyngitis (5.1%), hypertension
(2.2%), anemia (2.0%), and upper respiratory tract infec-
tion (2.0%) (Table 2). A total of 57 (11.3%) patients re-
ported 77 treatment-related TEAEs in TP3 and the
follow-up period, with infections and infestations being
the most commonly reported class of treatment-related
TEAEs (27 patients; 5.3%). Three (0.6%) patients

reported treatment-related SAEs. There was one death
in the study that occurred in the week 52 switch group
due to gastrointestinal bleed, aspiration pneumonia, and
septic shock. Concerning TEAEs of special interest,
injection-site reactions were reported in two patients in
the biosimilar group and there was one case of latent tu-
berculosis in this group. There were two reported cases
of urticaria in the week 26 switch group. A single case of
septic shock was reported in the week 52 switch group.

Immunogenicity
The percentages of patients with ADA overall during
TP3 and the follow-up period were 46.1%, 46.5%, and
54.2% for the biosimilar, week 26 switch, and week 52

Fig. 2 Patient disposition through TP3 (ITT population). aSubjects who completed study treatment and had week-78 joint count assessment. ITT,
intent-to-treat; TP3, treatment period 3

Table 1 Baseline demographics and clinical characteristics (ITT population: TP3)

Biosimilar (n = 259) Week 26 switch (n = 127) Week 52 switch (n = 121) Total (N = 507)

Female, n (%) 210 (81.1) 88 (69.3) 98 (81.0) 396 (78.1)

Age, years 51.1 (13.8) 53.1 (13.5) 53.1 (11.7) 52.1 (13.3)

Weight, kg 74.9 (18.0) 74.6 (17.7) 77.2 (21.2) 75.4 (18.7)

BMI, kg/m2 27.6 (6.3) 27.1 (5.8) 28.8 (7.6) 27.8 (6.5)

Race, n (%)

White 230 (88.8) 109 (85.8) 100 (82.6) 439 (86.6)

Black 5 (1.9) 2 (1.6) 7 (5.8) 14 (2.8)

Asian 11 (4.2) 6 (4.7) 7 (5.8) 24 (4.7)

Other 13 (5.0) 10 (7.9) 7 (5.8) 30 (5.9)

Ethnicity, n (%)

Not Hispanic/Latino 236 (91.1) 117 (92.1) 108 (89.3) 461 (90.9)

RA duration, years 6.8 (7.2) 6.5 (7.0) 7.0 (6.6) 6.8 (7.0)

RF or anti-CCP antibody positive, n (%) 208 (80.3) 102 (80.3) 105 (86.8) 415 (81.9)

Swollen joint count 15.0 (7.6) 16.8 (10.1) 17.3 (9.8) 16.0 (8.9)

Tender joint count 23.8 (11.9) 25.4 (14.8) 26.5 (15.0) 24.9 (13.5)

hs-CRP, mg/L 20.4 (20.4) 22.7 (26.5) 22.3 (25.3) 21.4 (23.3)

MTX dose, mg/week 15.3 (4.4) 14.6 (4.1) 15.8 (4.6) 15.2 (4.4)

Corticosteroid use, n (%) 145 (56.0) 79 (62.2) 68 (56.2) 292 (57.6)

Data are mean (SD) unless otherwise stated
BMI body mass index, CCP cyclic citrullinated peptides, hs-CRP high-sensitivity C-reactive protein, ITT intent-to-treat, MTX methotrexate, RA rheumatoid arthritis, RF
rheumatoid factor, SD standard deviation, TP3 treatment period 3
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switch groups, respectively. Of these patients, 45.4%
(biosimilar), 35.6% (week 26 switch), and 46.2% (week 52
switch) also tested positive for NAb. The incidences of
patients with ADAs and NAbs at pre-dose (TP3) week
52, overall during TP3 and the follow-up period, and
overall during the study were comparable between the
three groups (Fig. 4).
The incidences of patients with a first positive ADA

result during TP3 or follow-up, among those who were
ADA negative on entry to TP3, were comparable be-
tween the three treatment groups at 8.9%, 6.3%, and
8.3% for the biosimilar, week 26, and week 52 switch
groups, respectively. The distribution of ADA titers was
comparable across the three treatment groups and gen-
erally stable over time. Transient ADA responses (i.e.,
treatment-induced ADAs detected at only a single visit
or ADAs detected at ≥ 2 visits where the first and last
ADA-positive samples were separated by < 16 weeks,
with an ADA-negative result at the last sampling time-
point for both cases) were determined based on data
from all three treatment periods and the follow-up
period. Transient ADA response in the ADA-positive
population was comparable in the biosimilar (15.8%),
week 26 switch (10.3%), and week 52 switch (10.5%)
groups. Among the patients who developed ADAs over-
all during the study, 10/290 (3.4%) had a hypersensitivity

TEAE (Table S1) and 1/290 (0.3%) had an injection-site
reaction on or after the date of a first ADA-positive test.

Pharmacokinetics
Mean serum drug concentrations were generally com-
parable across all three treatment groups at each TP3
visit and during the follow-up period (Fig. 5A). As ex-
pected, mean serum drug trough concentrations for
ADA-positive patients were lower compared with ADA-
negative patients in all treatment groups (Fig. 5B, C). At
week 78, mean serum drug trough concentrations for
ADA-positive and ADA-negative patients, respectively,
were 4529 and 9584 ng/mL (biosimilar group), 4725 and
10,470 ng/mL (week 26 switch group), and 4197 and
9728 ng/mL (week 52 switch group). Mean serum drug
trough concentrations were lower for ADA-positive/
NAb-positive patients compared with ADA-positive/
NAb-negative patients at each TP3 visit and during
follow-up (Figure S1). At week 78, mean serum drug
trough concentrations were 1516 ng/mL (biosimilar),
2070 ng/mL (week 26 switch), and 1042 ng/mL (week
52 switch) for ADA-positive/NAb-positive patients and
were 6624 ng/mL (biosimilar), 6562 ng/mL (week 26
switch), and 6800 ng/mL (week 52 switch) for ADA-
positive/NAb-negative patients.

Fig. 3 A Proportion of patients achieving ACR response, B mean (± SE) change from study baseline in DAS28-4CRP, C proportion of patients
achieving good EULAR response, and D proportion of patients achieving DAS-4CRP < 2.6 and ACR/EULAR remission (ITT population in TP3).
ACR20/50/70, ACR criteria for ≥ 20%/50%/70% clinical improvement; DAS28-4CRP, Disease Activity Score in 28 joints: 4 components based on
high-sensitivity C-reactive protein; ITT, intent-to-treat; SE, standard error; TP3, treatment period 3
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Table 2 All-cause TEAEs during TP3 and follow-up (safety population; TP3)

Biosimilar (n = 258) Week 26 switch (n = 127) Week 52 switch (n = 120) Total (N = 505)

Number of AEs 206 94 146 446

Patients with events

AEs 110 (42.6) 47 (37.0) 61 (50.8) 218 (43.2)

SAEs 9 (3.5) 3 (2.4) 9 (7.5) 21 (4.2)

Grade 3 AEs 14 (5.4) 3 (2.4) 7 (5.8) 24 (4.8)

Grade 4 AEs 0 0 3 (2.5) 3 (0.6)

Grade 5 AEs 0 0 1 (0.8) 1 (0.2)

Patients who discontinued due to AEs

From treatment temporarily 14 (5.4) 2 (1.6) 9 (7.5) 25 (5.0)

From treatment permanently 6 (2.3) 2 (1.6) 3 (2.5) 11 (2.2)

From the study 4 (1.6) 1 (0.8) 3 (2.5) 8 (1.6)

AEs occurring in ≥ 2% of patients in any treatment group

Anemia 5 (1.9) 1 (0.8) 4 (3.3) 10 (2.0)

Neutropenia 1 (0.4) 3 (2.4) 1 (0.8) 5 (1.0)

Diarrhea 3 (1.2) 2 (1.6) 3 (2.5) 8 (1.6)

Bronchitis 5 (1.9) 1 (0.8) 3 (2.5) 9 (1.8)

Nasopharyngitis 13 (5.0) 10 (7.9) 3 (2.5) 26 (5.1)

Influenza 4 (1.6) 1 (0.8) 3 (2.5) 8 (1.6)

Upper respiratory tract infection 2 (0.8) 6 (4.7) 2 (1.7) 10 (2.0)

Urinary tract infection 2 (0.8) 3 (2.4) 2 (1.7) 7 (1.4)

ALT increased 3 (1.2) 3 (2.4) 3 (2.5) 9 (1.8)

AST increased 3 (1.2) 1 (0.8) 3 (2.5) 7 (1.4)

Back pain 2 (0.8) 2 (1.6) 3 (2.5) 7 (1.4)

Rheumatoid arthritis 13 (5.0) 5 (3.9) 11 (9.2) 29 (5.7)

Headache 6 (2.3) 0 3 (2.5) 9 (1.8)

Hypertension 4 (1.6) 5 (3.9) 2 (1.7) 11 (2.2)

Data are presented as n (%), unless otherwise indicated
An AE is considered a TEAE for TP3 if it has an onset date on or after the date of the first dose of study drug (week 52 dosing) or is a baseline event that
increases in severity during TP3
AE adverse event, ALT alanine aminotransferase, AST aspartate aminotransferase, SAE serious adverse event, TEAE treatment-emergent adverse event, TP3
treatment period 3

Fig. 4 The proportions of patients who tested positive for ADAs and, of those, the proportions who tested positive for NAbs, by study visit (safety
population; TP3 and follow-up). aNAb-positive incidences are expressed as percentage of ADA-positive patients; not tested for ADAs. bn = 1. cn =
2; not tested for NAbs. dn = 1. ADA, anti-drug antibody; FU, follow-up; NAb, neutralizing antibody; TP3 treatment period 3
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Pharmacodynamics
Mean hs-CRP concentrations at week 52 pre-dose were
9.7, 9.8, and 10.4 mg/L in the biosimilar, week 26 switch,
and week 52 switch groups, respectively, and at week 78
were 10.5, 8.2, and 9.4 mg/L, respectively. The mean

change from study baseline in hs-CRP concentrations
were − 10.7, − 12.9, and − 11.9 mg/L at week 52 pre-
dose, and − 9.7, − 13.3, and − 11.9 mg/L at week 52 in
the biosimilar, week 26 switch, and week 52 switch
groups, respectively.

Fig. 5 Serum drug concentration–time profile for biosimilar, week 26 switch, and week 52 switch treatment groups A overall, B in ADA-positive
patients, and C in ADA-negative patients. Summary statistics were calculated by setting concentration values below LLOQ to 0 (LLOQ = 250 ng/
mL). Box plot provides median and 25%/75% quartiles with whiskers to the last point within 1.5 × the interquartile range. Unplanned readings
were excluded from the presentation. Stars, circles, and squares represent median values. TP3 included data from week 56, week 66, EOT/ET, and
follow-up visits. Data from week 52 represented samples obtained in TP2 prior to dosing and are included here for visualization purposes. ADA,
anti-drug antibody; EOT, end of treatment; ET, early termination; LLOQ, lower limit of quantification; PK, pharmacokinetic; TP2, treatment period 2;
TP3, treatment period 3
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Discussion
Acquiring data on switching and longer-term efficacy
and safety of biosimilars in the clinical setting, be-
yond the data required for support of regulatory ap-
proval, is valuable in informing payor and clinician
decision-making. Here, we report data from TP3 and
the long-term safety follow-up period of REFLEC-
TIONS B538–02, a double-blind, comparative study
of ADL-PF and ADL-EU in patients with active RA.
Therapeutic equivalence between the ADL-PF (a
bsDMARD) and ADL-EU (the boDMARD) was
established based on the primary endpoint of ACR20
response at week 12 [14]. The efficacy, safety, and
immunogenicity data from this study contributed to
the totality of the evidence supporting regulatory ap-
proval by the EMA and FDA of ADL-PF for all
eligible indications for which reference ADL is
licensed.
During TP3 (from week 52 to 78), all patients re-

ceived open-label treatment with ADL-PF. The effi-
cacy of ADL-PF, as determined by the ACR response
rates, was comparable between the three treatment
groups during TP3, which were based on the treat-
ment sequence the patients received during the study
(Fig. 3A). ACR50 and ACR70 response rates were nu-
merically lower in the week 52 switch group com-
pared with the other two groups during TP3;
however, there were no clinically meaningful differ-
ences between patients maintained on ADL-PF for 78
weeks (biosimilar group) and those who were
switched from ADL-EU either at week 26 (week 26
switch group) or week 52 (week 52 switch group).
Generally comparable responses across groups were
also apparent from the assessment of other secondary
efficacy outcome measures, such as change in DAS28-
4CRP score from baseline, and the proportions of pa-
tients achieving a good EULAR response, DAS28-
4CRP < 2.6, and ACR/EULAR remission. Numerically
lower good EULAR response rates were observed in
the week 52 switch group compared with the other
two groups. The ACR20 response rates for patients
who switched to ADL-PF from ADL-EU were also
largely unaltered from the time of last treatment with
ADL-EU to the end of the study (week 26 switch
group, 86.6% [week 26] [15] and 85.5% [week 78];
week 52 switch group, 87.6% [week 52] and 84.3%
[week 78]). For those patients receiving ADL-PF dur-
ing the double-blind phase (TP1 and/or TP2) before
entry into TP3 (i.e., biosimilar and week 26 switch
groups), ACR20 response rates were maintained from
the end of the double-blind phase (week 52) through
the open-label phase to the end of study (week 78).
Measures of the secondary efficacy outcomes were
consistent with these ACR20 response rate profiles.

ADL-PF was generally well tolerated during TP3 and
the safety profile of ADL-PF was consistent with the
long-term profile established for ADL in patients with
RA [17]. There were no clinically meaningful differences
for the incidences and types of all-causality TEAEs
across the three treatment groups. The majority of
TEAEs were grade 1 or 2 and the frequency of events by
severity grade was comparable among the treatment
groups. The most frequently reported TEAEs were RA,
nasopharyngitis, and hypertension. Given that the data
for TP3 was analyzed using descriptive statistics, no in-
ference was made for numerical differences between
groups. The incidences of patients who discontinued
treatment permanently due to AEs during TP3 were
comparable between groups. Fewer than 2% of patients
in any group reported pre-specified AEs of special inter-
est, with no clinically meaningful differences in their
reporting, regardless of causality. The incidence of both
ADAs and NAb development among the ADA-positive
patients was comparable between treatment groups.
There were no clinically meaningful differences in the
proportions of patients who tested positive for ADAs
and who showed NAb positivity. Limitations of the study
include the absence of patients maintained on ADL-EU
throughout as a control group.

Conclusions
Results from TP3 of this study, in which all patients re-
ceived open-label treatment with ADL-PF, showed that
there were no clinically meaningful differences in safety,
immunogenicity, or efficacy between patients who had
been maintained on ADL-PF for 78 weeks and those
who had switched from ADL-EU at week 26 or week 52.
These data, demonstrating response maintenance after
switching, together with results from the previously re-
ported primary analysis establishing therapeutic equiva-
lence of ADL-PF with ADL-EU at week 12, support the
similarity of ADL-PF to reference ADL.
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