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Abstract

BCD-055 is a biosimilar of innovator infliximab (IFX). Here we present the 54-week results from phase 3 clinical study in
patients with rheumatoid arthritis (RA). The aim of this study was to demonstrate the equivalent efficacy and safety of BCD-
055 and IFX in patients with active rheumatoid arthritis. 426 adults with active RA were enrolled. Patients were randomized
into 2 study arms in 2:1 ratio to receive BCD-055 or IFX innovator in dose of 3 mg/kg at week 0, 2, 6 and then every 8 weeks
up to week 54. Primary efficacy endpoint was the rate of American College of Rheumatology (ACR) 20 response at week
14. The equivalence margin was set as 15%. Immunogenicity and safety were also assessed. Rate of ACR20 at week 14 in PP
(Per-Protocol) population was 71.2% in BCD-055 group and 67.9% in IFX group. Difference in ACR20 rates between groups
was 3.2% with 95% CI [— 7.0%; 13.5%] (p = 0.587). Throughout 54-week study period, both groups were characterized by
similar rates of ACR20/50/70 response at all timepoints without significant differences (p > 0.05). The rates of adverse events
(AE) were similar in groups (74.64% in BCD-055 arm vs 66.67% in IFX arm, p = 0.111). Antibodies to infliximab were
detected in 28.46% patients for BCD-055 arm and 26.56% for IFX arm (p = 0.786). BCD-055 and IFX were comparable in
efficacy (including radiographic progression), safety and immunogenicity throughout the 54-week study.

Trial registration ClinicalTrials.gov ID, number NCT(02762838.
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Introduction
The results of 14 week study period were presented at
EULAR2018 Ann Rheum Dis 2018; 77:316-317. Rheumatoid arthritis (RA) is a chronic autoimmune inflam-
Electronic supplementary material The online version of this mator'y dlsor'der Wlth_ l'mknown etlol'ogy (':haracterlzed by
article (https://doi.org/10.1007/500296-019-04359-9) contains chronic erosive arthritis and systemic lesions that lead to
supplementary material, which is available to authorized users. early disability and reduce life expectancy [1]. The current

strategy of RA treatment strives for early referral, early
diagnosis and early start of effective therapy to prevent pro-
gression of the disease and optimize physical functioning,
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treatment with anti-TNFa monoclonal antibody infliximab
were published in 1993 [4]. The following years were char-
acterized with rapid growth in the number of new biologi-
cal products that act against TNFa and other targets. How-
ever, treatment with biologics is associated with high costs.
This caused the development of biosimilars that increase
the availability of highly effective therapies to patients.
Biosimilar is a biotechnological product that is proved to
be comparable to an already approved reference product
in quality, non-clinical and clinical evaluation [6]. Several
biosimilar products were authorized for marketing over the
last decade. From 2006, 50 biosimilars were approved in
the European Union (EU) for the treatment of wide range of
diseases including inflammatory diseases, cancer and other
medical conditions [7].

Infliximab is an effective medicinal product which is used
in the treatment of many chronic inflammatory diseases
(ankylosing spondylitis, psoriasis and psoriatic arthritis,
inflammatory bowel diseases). Innovator infliximab (IFX) is
a chimeric anti-TNFoa monoclonal antibody that has showed
it efficacy for RA treatment in ATTRACT clinical trial [5]
and was approved for the treatment of this disease in 1999.

BCD-055 (Infliximab developed by Russian Biotechnol-
ogy Company JSC BIOCAD) is a biosimilar of IFX. Pre-
clinical studies confirmed the equivalence of BCD-055 and
IFX in structure, physical, chemical and biological prop-
erties. Equivalence in pharmacokinetics and comparability
in efficacy and safety profiles between BCD-055 and IFX
were evaluated in phase 1 and 3 clinical trial (ASART-1,
ASART-2) in patients with active ankylosing spondylitis [8].
BCD-055 has been approved in Russian Federation for all
IFX licensed indications, including RA. This article reports
the results of LIRA clinical phase 3 trial which evaluated
the equivalent efficacy and safety of BCD-055 and IFX in
patients with active RA.

Patients and methods
Patients

Patients 18-75 years of age diagnosed with RA based on
ACR 2010 criteria at least 6 months before the date of sign-
ing informed consent form (IC), which remained active
despite standard disease-modifying antirheumatic drugs
(csDMARD) treatment (MTX or other) were enrolled into
the study. Active disease was defined as having > 6 swollen
joints, > 6 tender joints and at least two of the following:
morning stiffness for at least 45 min, erythrocyte sedimen-
tation rate (ESR) >28 mm/h or serum C-reactive protein
(CRP) concentration > 10 mg/1 [9].

Main exclusion criteria were: previous use of any
monoclonal antibodies, low activity of RA based on
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DAS28-CRP(4) < 3.2, Felty’s syndrome, RA Class IV
based on ACR 1991 Revised Criteria for the Classification
of Global Functional Status, hepatitis B, C, HIV-infection,
tuberculosis (active or latent), severe comorbidities, preg-
nancy. Additional details of patient eligibility criteria are
provided online (see Online Supplementary Material A).

Study design

This was an international multicenter randomized double-
blind phase 3 clinical study (named LIRA), which was con-
ducted in accordance with WMA Declaration of Helsinki,
good clinical practice, and local legislation of participating
countries, and was approved by institutional review boards
of the investigational sites. Patients were enrolled in 39
study sites in three countries: Russia (29 study sites), Bela-
rus (4 study sites) and India (6 study sites) (ClinicalTrials.
gov NCT02762838). The study was approved by the ethical
review board at each participating site before the start of
the study. All patients signed IC before inclusion into the
screening.

After completion of 28-day screening period all eligible
patients were centrally randomized in 2:1 ratio into BCD-
055 or IFX groups. Patients in study groups were balanced
by country, age, Disease Activity Score in 28 joints (DAS28)
score, and methotrexate dose prior the randomization (block
randomization). Block randomization was performed by a
computer generated random number list prepared by an
employee of sponsor with no clinical involvement in the
trial. Patients and Investigators were blinded to the allocated
arm. BCD-055 and IFX were in identical vials. They were
prepacked and consecutively numbered for each patient
according to the randomization schedule. BCD-055 or IFX
were used at a dose of 3 mg/kg intravenously at weeks 0, 2, 6
and then every 8 weeks until week 54 inclusively. Through-
out the study period, patients received stable doses of metho-
trexate (10-25 mg/week) and folic acid (5 mg/week). Use
of oral steroids at a stable prednisolone-equivalent dose not
exceeding 10 mg/day was allowed for patients who received
such treatment immediately before inclusion into the study.

The primary objective of the study was to demonstrate
equivalent efficacy of BCD-055 and IFX in patients with
active RA. Secondary goals were to prove equivalent safety
and immunogenicity of these two products.

Assessments

Primary efficacy endpoint in LIRA study was the rate of
ACR20 response at week 14 which was defined as at least
20% decrease in tender joint count (TJC)/swollen joint count
(SJC) (68/66) and at least 20% decrease in 3 or more follow-
ing parameters: Patient’s Global Pain Assessment (PGPA)
by 0—100 mm visual analogue scale (VAS); Patient’s Global
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Activity Assessment (PGAA) by 0—100 mm VAS; Physi-
cian’s Global Activity Assessment (PhGAA) by 0—-100 mm
VAS; Health Assessment Questionnaire Disability Index
(HAQ-DI) score; ESR and/or CRP.

Secondary efficacy endpoints included ACR20 rate
at weeks 30 and 54, ACR50/70 rates (at least 50%/70%
decrease in TIC/SJC (68/66) and at least 50%/70% decrease
in 3 or more following parameters: PGPA by 0—100 mm
visual analogue scale (VAS); PGAA by 0-100 mm VAS;
PhGAA by 0-100 mm VAS; HAQ-DI score; ESR and/or
CRP); remission and low RA activity by DAS28-CRP(4),
Simplified Disease Activity Score (SDAI) and Clinical Dis-
ease Activity Score (CDAI) scores; quality of life by the
Medical Outcomes Study Short Form Health Survey (SF36).
DAS28-CRP(4), CDAI, SDAI higher scores represented
higher disease activity. Assessment of secondary efficacy
endpoints was done at weeks 14, 30, and 54. X-ray of hands
and feet was performed at the baseline and week 54. End-
points for radiographic progression were the change of total
Sharp score at week 54 compared to baseline and rates of
patients with increase of RA radiographic stage based on
Steinbrocker’s classification [10, 11].

Safety was assessed as the incidence and severity of
adverse events (AEs) in all patients who have received at
least one dose of BCD-055 or IFX according to with Com-
mon Terminology Criteria for Adverse Events version 4.03
(CTCAE, v.4.03).

All patients were screened for tuberculosis (TB) by
Interferon Gamma Release Assay using the two antigens
and chest X-ray. Patients with signs of lung TB, definite
or latent TB infection (positive Interferon Gamma Release
Assay using the two antigens with the absence of lung TB
according to chest X-ray) were not included in the study.
During the study, Interferon Gamma Release Assay using
the two antigens and chest X-ray was rechecked at weeks
14, 30, and 58 to identify positive conversion from nega-
tive results at baseline. If definite signs of active or latent
TB have been revealed, the patient should be immediately
withdrawn from the study.

All patients were screened for hepatitis B, hepatitis C,
HIV-infection, syphilis by serological tests.

Blood samples for anti-drug antibodies (ADA) screening
were collected before the first infusion of BCD-055/IFX,
and then at weeks 14, 30 and 54. Immunogenicity assay
for binding ADA was performed by validated ELISA with
horseradish peroxidase as an indicator enzyme and included
screening and confirmatory stages.

Statistical analysis
The primary efficacy analysis was performed in both Per-

Protocol (PP) and modified Intent-To-Treat (mITT) popula-
tion, whereas the safety was assessed in mITT population.

Sample size calculation was based on literature data on
IFX and its currently approved biosimilars efficacy in RA
patients. The number of subjects was determined with the
formula for calculating the sample size in parallel-group
equivalence studies with unequal randomization [12]. Thera-
peutic equivalence to IFX in both PP and mITT popula-
tions was based on expected responder rates of 65.3% in the
main and reference groups. Specifying a 2-sided alpha level
of 0.05, power of 80%, and 2-sided equivalent margin of
15% required 387 patients to be included in PP population
for primary efficacy endpoint assessment (the total sample
size was enlarged up to 426 which considered 10% drop-out
rate). The equivalence was considered proven if 95% CI for
the difference in ACR20 rates at week 14 lied in a range
[— 15%; 15%].

Data were statistically processed using Statistica 10.0
and R3.5.1 software. Quantitative data, which included
some demographics and clinical/laboratory data (physical
signs and laboratory tests) were tested for normality of dis-
tribution using Shapiro—Wilk test and the graphical method.
Main quantitative parameters obtained during the study were
processed using descriptive statistics. Normally distributed
quantitative data were described using mean values and
standard deviations. Quantitative non-normally distributed
data were described using median values and quartiles.

Statistical comparison methods were selected based on
raw data type and distribution. Normally distributed quanti-
tative data were analyzed using the two-sample Student’s ¢
test and ANOVA. Non-normally distributed data were ana-
lyzed using the Mann—Whitney test and Wilcoxon test.

Percentages or proportions were used to describe categor-
ical data. Categorical data were processed using the Fisher’s
exact test and Pearson’s y? test.

Results
Population

530 patients signed IC and underwent screening procedures.
104 (19.6%) were not randomized: 86 patients did not meet
eligibility criteria and 18 patients withdrew IC prior to ran-
domization. 426 patients were randomized into the study
within the recruitment period from January 20th to Decem-
ber 30th 2016. 345 patients have completed 54 weeks of the
study in accordance with the protocol. Reasons for early
withdrawal were IC withdrawal, adverse events, protocol
violation or lost to follow up (Fig. 1). Baseline and disease
characteristics were highly similar in the groups (Table 1).
The medians of received dosed were 213.8 [185.5-246.0]
mg for BCD-055 and 208.6 [183.0-240.0] mg for IFX. The
median number of received infusions was 9 [1-9] for both
BCD-055 and IFX.
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Screening failures
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I
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Study analysis populations

Safety population: N=418
Efficacy population (mITT): N=418
Primary endpoint assessment (PP): N=398

Randomised to recieve BCD-055:

N=284 N=142

Randomised to recieve IFX:

Immunogenicity assessment: N=388

\J \J

Recieved at least 1 infusion:

N=280 N=138

Recieved at least 1 infusion:

A Y

Completed 14-week period:

N=267 N=131

Completed 14-week period:

A \J

Discontinued the study:
N=47 N=34

IC withdrawal: N=25
(4 pts prior to first infusion)
Safety reasons (AE/SAE): N=16
Protocol violation: N=5
Lost to follow-up: N=1

Discontinued the study:

IC withdrawal: N=24
(4 pts prior to first infusion)
Safety reasons (AE/SAE): N=9
Protocol violation: N=1

Y \J

Completed the study:

N=237 N=108

Completed the study:

Fig.1 Study flow

Primary efficacy endpoint

Rate of ACR20 at week 14 in PP population was similar
in both groups (71.2% in BCD-055 arm, 67.9% in IFX
arm). Difference in ACR20 rates between groups was 3.2%
with 95% CI [— 7.0%; 13.5%] (p=0.587). Obtained 95%
CI was entirely within set equivalence margin 6§ =10, 15I,
which proves the hypothesis of the study and confirms
equivalence of BCD-055 and IFX. The same results were
obtained in mITT population, 95% CI for the treatment
difference also lied within predefined equivalence margin
(6=10, 15I) (Fig. 2).
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Secondary efficacy endpoints

Evaluation of secondary efficacy endpoints also did not
reveal differences between BCD-055 and IFX. Throughout
the study period, both groups were characterized by simi-
lar rates of ACR20/50/70 response at all timepoints with-
out significant differences (p > 0.05) (Fig. 3). At week 54
69.6% of patients in BCD-055 arm and 65.2% in IFX arm
had ACR20 response. It should be emphasized that percent-
age of patients with ACRS50 response increased through-
out the study up from 36.1% of ACRS50 responders at week
14-48.5% at week 54 in BCD-055 arm and from 32.6 to
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Table 1 Basic demographic and  p, ) oer BCD-055 (n=280) IFX (n=138)
disease characteristics (mITT
population) Age, (years) 53.0 (41.0-61.0) 53.0 (40.0-59.0)
Females® 227 (81.1) 110 (79.7)
Males® 53 (18.9) 28 (20.3)
Race
Caucasian® 265 (94.64) 123 (89.13)
Mongoloid® 15 (5.36) 14 (10.15)
Black® 0 (100.0) 1(0.72)
Body weight, (kg) 70.0 (60.0-82.0) 68.0 (60.4-80.0)
RA duration, (years) 3.8 (1.5-8.0) 4.4 (1.3-10.1)

Patient’s Global Pain Assessment, (mm)
Patient’s Global Activity Assessment, (mm)
Physician’s Global Activity Assessment, (mm)

DAS28-CRP(4), score
CDALI, score
SDAI, score

Rate of CCPA-positive patients®

Systemic manifestations of RA*
CRP (mg/l)

ESR (mm/h)

MTX dose at baseline

Oral corticosteroid use®

70.0 (60.0-80.0)
71.0 (60.0-81.0)
67.0 (57.0-78.00)
6.2 (5.7-6.7)
39.2 (31.5-46.0)
42.5 (35.2-51.1)
213 (76.1%)

19 (6.8%)

27.2 (16.2-50.4)
42.5 (29.0-64.0)
15.0 (12.5-20.5)
121 43.2)

68.5 (56.0-80.0)
70.0 (60.0-80.0)
70.0 (60.0-77.0)
6.0 (5.6-6.5)
36.9 (31.9-42.0)
412 (34.2-47.5)
113 (81.9%)
7(5.1%)

22.9 (14.0-51.5)
44.5 (30.0-63.0)
15.0 (15.0-20.0)
67 (48.6)

DAS28-CRP(4) Disease Activity Score in 28 joints (0—indicates absence of disease activity), CDAI Clini-
cal Disease Activity Index (0O—indicates absence of disease activity), SDAI Simple Disease Activity Index
(0O—indicates absence of disease activity), CCPA cyclic citrullinated peptides antibodies, CRP C-reactive
protein, ESR erythrocyte sedimentation rate, MTX methotrexate

Medians and interquartile ranges are presented except variables marked with?®, where no. (%) is presented

1001
: Treatment difference =
901 Treatment difference = 32% (95% CI: -7.0%, 13.5%)
3.4% (95% Cl: -6.9%, 13.6%
71.2
< % 679 645 M
> 70
s
@ 60
S s0 B scp-0ss5
o B iFx
2 40
o
o
& 30
<
20
10
190/280 | 89/138 190/267 | 89/131
0
mlITT

Fig.2 Percentage of patients achieved ACR20 by week 14 (pri-
mary endpoint) for the mITT (modified Intent-To-Treat) population
(n=280 in BCD-055 arm, n=138 in IFX arm) and PP (Per-Protocol)
populations (n=267 in BCD-055 arm, n=131 in IFX arm)

48.2% in IFX arm. Moreover, percentage of patients with
ACRT70 response also increased during the treatment period
from 17.1 to 13% in BCD-055 and IFX arms at week 14 to

37.7% and 34.6% in the same arms at week 54, respectively.
This means that a certain number of patients experienced
further improvement in ACR response domains after achiev-
ing ACR20.

Absolute values of DAS28-CRP(4), CDAI and SDAI
scores changed in a similar manner, there was a significant
decrease in median rates at week 14 compared to screen-
ing, up to the values that correspond to moderate RA activ-
ity, then followed by a reliable but less pronounced posi-
tive dynamic up to a week 54 (p <0.05). At the baseline
median DAS28-CRP(4) scores corresponded to high-RA
activity (6.2 vs 6.0 in BCD-055 and IFX arms, respec-
tively, p > 0.05), whereas at week 54 DAS28-CRP(4) scores
reflected low RA activity in both arms (3.2 vs 3.0, p > 0.05).
The same dynamics revealed for CDAI and SDAI absolute
values. CDALI score decreased from 39.2 at baseline to 9.2
at week 54 in BCD-055 arm (p <0.0001) and from 36.9 to
6.85 in IFX arm (p <0.0001). SDAI score improved from
42.5 and 41.2 to 10.2 and 7.9 in BCD-055 and IFX arms,
respectively (p <0.0001).

During the study, the proportion of patients achieving
remission or low activity of RA for each of the analyzed
criteria progressively increased in each group, without
significant intergroup differences (Table 2A). The similar
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A ACR20

ACR20 response rate (%)

0 14 22 30 38 46 54

Weeks
@ BCD-055 & IFX
B ACR50
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ACRS50 response rate (%)
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o

0
0 14 22 30 38 46 54
Weeks
® BCD-055 4 IFX
C ACR70
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o
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0 14 22 30 38 46 54

@ BCD-055 & IFX

Fig.3 ACR response rates throughout the study. Percentage of
patients achieved ACR20/50/70 for the mITT (modified intent-to-
treat) population (n=280 in BCD-055 arm, n=138 in IFX arm). a
Percentage of ACR20 responders, [%, p>0.05 for all timepoints,
Pearson’s y° criterion (Yates)]; b percentage of ACRS50 responders
[%, p>0.05 for all timepoints, Pearson’s y° criterion (Yates)]; ¢ per-
centage of ACR70 responders, [%, p>0.05 for all timepoints, Pear-
son’s )(2 criterion (Yates)]
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dynamics was shown for the rate of ACR/EULAR 2011
remission: by week 54 14.3% and 12.3% in BCD-055 and
IFX arm had ACR/EULAR 2011 remission (p > 0.05). Total
Sharp score was similar in both groups both at baseline and
week 54 (129.4 vs 133.8 at baseline and 129.8 vs 133.9 at
week 54 in BCD-055 and IFX arm, respectively, p > 0.05).
Majority of the patients had 2nd and 3rd radiographic stage
according to Steinbrocker’s classification at screening and
throughout the study. Only one episode of stage progression
was observed in BCD-055 arm.

Quality of life assessment showed that SF-36 mental
and physical components scores significantly improved by
week 14. The further limited growth for both components of
SF-36 was observed for up to the last observation timepoint
at week 54 (Table 2B).

Safety

The rates of adverse events were similar in both groups
(p>0.05) (Table 3). There were no deaths reported during
the study.

The most common AEs were hypertension, anemia,
lymphocytosis, neutropenia, ALT/AST increase and upper
respiratory tract acute viral infections. Both arms had com-
parable incidence of all abovementioned AEs apart from
hypertension, which was significantly more frequent in
BCD-055 arm (28.28% vs 15.94%, p <0.05).

The therapy-related AEs (TAE) were reported for
47.14% of patients in BCD-055 arm and 40.58% in IFX
arm (p=0.245). In general, each of TAEs was observed
in <3% of patients. Relation to study treatment for every
AE was defined by Investigator. The grade of severity was
established in accordance with CTCAE, v.4.03. Most of
TAEs were mild or moderate. Grade 3 TAEs were observed
in 8.93% and 5.80% of patients in BCD-055 and IFX arm,
respectively (p=0.356). None of the patients experienced
Grade 4 TAEs.

TAEs, presented with laboratory abnormalities (anae-
mia, neutropenia, leucopenia, ALT increase, AST increase,
hyperglycemia), were established during standard protocol
procedures (complete blood count, blood biochemistry).
TAESs with clinical manifestations (infusion reaction, aller-
gic reaction, hypertension, atrial fibrillation, bronchospasm,
tuberculosis, pneumonia, asthma) were defined by investiga-
tor based on clinical symptoms, laboratory and instrumental
studies.

AEs of particular interest were reported for both arms.
One case of therapy-related tuberculosis and one case
of infiltrative colon cancer (unrelated to study therapy)
occurred in BCD-055 and IFX arm, respectively. Both
patients discontinued the study immediately after the diag-
nosis was established. The proportion of patient who had
a negative interferon gamma release assay using the two
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Table 2 Main efficacy parameters (mITT population)

Parameter Week 14 Week 30 Week 54
BCD-055 (n=280) IFX (n=138) BCD-055 (n=280) IFX (n=138) BCD-055 (n=280) IFX (n=138)
A. Activity of RA by DAS28-CRP(4), CDAI and SDAI, remission by ACR/EULAR 2011
DAS28-CRP(4)
Remission* 54 (19.3) 18 (13.0) 75 (26.8) 28 (20.3) 79 (28.2) 43 (31.2)
Low activity* 33 (11.8) 18 (13.0) 36 (12.9) 27 (19.6) 37 (13.2) 20 (14.5)
CDAI
Remission* 20 (7.1) 6(4.4) 35 (12.5) 11 (8.0) 52 (18.6) 27 (19.6)
Low activity* 68 (24.3) 37 (26.8) 80 (28.6) 44 (31.9) 79 (28.2) 43 (31.2)
SDAI
Remission* 23 (8.2) 6 (4.4) 36 (12.9) 11 (8.0) 52 (18.6) 25 (18.1)
Low activity* 67 (23.9) 36 (26.1) 80 (28.6) 39 (28.3) 79 (28.2) 43 (31.2)
Remission by 13 (4.6) 3(2.2) 27 (9.6) 7(5.1) 40 (14.3) 17 (12.3)
ACR/EULAR
2011*
Parameter Baseline** Week 14%* Week 30%* Week 54%*
B. Quality of life (SF-36 survey)
Physical health
BCD-055 (n=280)" 30.4 (26.4-34.5) 38.1 (33.0-46.4) 39.6 (33.3-49.0) 40.9 (33.2-48.4)

IFX (n=138)" 30.7 (27.7-34.0) 37.2 (30.6-44.4) 40.3 (32.6-47.6) 42.5 (34.6-50.3)
Mental health

BCD-055 (n=280)" 36.0 (32.4-39.6) 38.4 (33.8-42.4) 38.6 (34.1-42.3) 39.5 (34.2-43.2)

IFX (n=138)" 36.9 (33.4-41.0) 39.3 (34.9-42.9) 38.9 (34.4-42.4) 40.0 (35.4-43.2)

For DAS28-CRP(4), CDAI and SDAI, remission by ACR/EULAR 2011 no. (%) is presented

For quality of life medians and interquartile ranges are presented

DAS28-CRP(4) Disease Activity Score in 28 joints (0—indicates absence of disease activity), CDAI Clinical Disease Activity Index (0—indi-
cates absence of disease activity), SDAI Simple Disease Activity Index (0O—indicates absence of disease activity), Remission by ACR/EULAR
2011 (=1 TIC/SIC, CRP <1 mg/dl, VAS (Patient’s Global Activity Assessment)<1)

*p>0.05 for all timepoints, Fisher’s exact test, Pearson’s ;{2 criterion (Yates), if data were unavailable then a patient was considered as no-

responder (section A)

**p>0.05 for all timepoints, two-tailed Mann—Whitney test (section B)

Tp<0.001 for the intergroup dynamics (repeated measures ANOVA) (section B)

antigens result at screening followed by positive result dur-
ing the study was similar 3.57% and 5.07% of patients in
BCD-055 and IFX arm, respectively, however, active tuber-
culosis was not confirmed in any of them.

Antibodies to infliximab (ADA) were detected in
28.46% patients for BCD-055 arm and 26.56% for IFX arm
(p=0.786). ADA formation was mainly detected at Wk30
and Wk54, however, no significant decrease in efficacy or
worsening of safety profile were observed.

Discussion

The results of this study demonstrate the equivalence of
efficacy and comparable safety and immunogenicity of
BCD-055 and IFX in patients with active RA, who did not
respond adequately to previous MTX therapy. The similarity

of efficacy, safety and immunogenicity of BCD-055 and IFX
persisted up to 1 year. BCD-055 and IFX were comparable
across all endpoints throughout the study.

Notably, LIRA clinical trial showed higher efficacy
results for both [FX and BCD-055 than previous IFX stud-
ies. For example, in ATTRACT trial [5] 50%, 27% u 8% of
patients in IFX group achieved ACR 20, 50 and 70 responses
at week 30, respectively, while in LIRA these parameters
were higher for BCD-055 and IFX. In IFX study ASPIR for
patients with early RA (not more than 3 years from the first
manifestation of the disease), 62%, 46%, and 33% of patients
achieved ACR 20, 50 and 70 at week 54, respectively [13].
In LIRA we saw similar results in BCD-055 group at week
54: 69%, 48%, and 34%. Although baseline RA activ-
ity in patients enrolled in ATTRACT [5] and ASPIR [13]
were similar for CRP level and number of tender/swollen
joints, the mean duration of RA was 8.4 years in ATTRAC
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Table 3 Summary of safety data

Variables BCD-055 (n=280) IFX (n=138) p value*
Any AE 209 (74.64) 92 (66.67) 0.111
Therapy-related AE 132 (47.14) 56 (40.58) 0.245
Severe AE 46 (16.43) 14 (10.14) 0.115
Therapy-related severe AE 25 (8.93) 8 (5.80) 0.356
Serious AE 12 (4.29) 32.17) 0.404
Withdrawal due to AE 17 (6.07) 9(6.52) 0.971
Death 0 0 -
Summary of severe TAEs
Infusion reaction (Grade 3) 3(1.07) 2 (1.45) 0.667
Allergic reaction (Grade 3) 1(0.36) 0 1.00
Hypertension (Grade 3) 6 (2.14) 2(1.45) 1.00
Atrial fibrillation (Grade 3) 1(0.36) 0 1.00
Bronchospasm (Grade 3) 1(0.36) 0 1.00
Anaemia (Grade 3) 1(0.36) 0 1.00
Neutropenia (Grade 3) 4 (1.43) 3(2.17) 0.689
Leucopenia (Grade 3) 1(0.36) 0 1.00
Alanine aminotransferase increased (Grade 3) 6(2.14) 0 0.184
Aspartate aminotransferase increased (Grade 3) 1(0.36) 0 1.00
Hyperglycemia (Grade 3) 1(0.36) 0 1.00
Tuberculosis (Grade 3) 1(0.36) 0 1.00
Pneumonia (Grade 3) 2(0.71) 0 1.00
Asthma (Grade 3) 0 1(0.72) 0.330
Other important AEs
Infiltrative colon cancer (Grade 3) 0 1(0.72) 0.330

No. (%) is presented

AE adverse events, TAEs treatment-related adverse events

*Fisher’s exact test

T patients and 0.8 years in ASPIR. The mean RA duration
in LIRA was 3.8 years, baseline RA activity in LIRA, ATT
RACT and ASPIR was comparable. These data demonstrate
that treatment with infliximab at the earlier stage of RA is
associated with a better therapeutic response.

To date, three infliximab biosimilars (CT-P13, SB2 and
GP1111) have been approved in the European Union (EU)
[7]. Similarly, to BCD-085, the development program of
CT-P13 included clinical trials in RA patients (PLANERTA
study) [14] and ankylosing spondylitis patients (PLANETAS
study) [15]. The efficacy and safety of SB2 and GP1111
compared to innovator infliximab was assessed in RA only
[16, 17]. The RA trials were quite similar in terms of eli-
gibility criteria, MTX dosing and study endpoints. Equiva-
lence of efficacy for CT-P13 and SB2 was evaluated accord-
ing to ACR20 response at week 30. In our study and in
GP1111 study, the primary assessment of ACR20 response
was performed at week 14. It is believed that early evalua-
tion of ACR20 response—before it reaches the therapeutic
plateau—provides greater sensitivity to detect possible dif-
ferences in the rate of response between treatment arms, as
compared with later time points [17]. ACR20 rates at week
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14 in LIRA and GP1111 studies demonstrated equivalence
of biosimilars compared to the reference product and were
similar in numbers for BCD-085 and GP1111 (67.9% and
62.7%, respectively) [17].

The results of our 54-week study are comparable to other
long-term studies of infliximab biosimilars in RA. Thus, in
PLANETRA study ACR 20, 50, and 70 responses rate at
week 54 in CT-P13 group were 74.7%, 43.6%, and 21.3%
[18], and in the SB2 study these parameters at week 54 were
64.5%, 40.8%, and 23.3%, respectively [19]. Likewise, the
efficacy of BCD-055 and IFX at week 54 was highly compa-
rable across disease activity parameters, including DAS28-
CRP, SDAI, SDALI In addition to disease activity assess-
ment, similarity of BCD-055 and IFX in the inhibition of
joint damage progression was also confirmed in LIRA study.
The same was assessed and proved for other infliximab
biosimilars [18, 19]. Thus, the retention of the effect was
demonstrated in the long-term perspective for all infliximab
biosimilars, including BCD-055.

BCD-055 was well tolerated. Safety profiles of BCD-
055 and IFX were comparable throughout the 1 year of the
treatment. In LIRA study an incidence of hypertension was
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significantly higher in BCD-055 arm (28.28% vs 15.94%,
p <0.05). This difference can be explained by pre-existing
comorbidity (37.86% with arterial hypertension in BCD-
055 arm vs 27.54% with arterial hypertension in IFX arm,
p <0.05). In general, the long-term safety profile for BCD-
055 was comparable to the known safety profile of innovator
infliximab and other infliximab biosimilars.

In our study, 1 case (0.36%) of active tuberculosis was
defined in BCD-055 arm. 3.45% patients in BCD-055 arm
and 5.07% patients in IFX arm had positive TB-test, active
tuberculosis was not reported in these patients. These results
correlate with earlier data (ATTRACT, ASPIR studies) and
routine clinical practice [20].

One case of cancer (colon cancer) was observed (in IFX
arm) in our study, it was diagnosed right after the first [IFX
injection. This patient had no symptoms of gastrointestinal
tract disease or relevant complaints at the enrollment. Colo-
rectal cancer was diagnosed during colonoscopy that was
performed as regular screening clinical examination outside
study procedures and can be considered as incidental find-
ing. Overall, long-term follow-up of patients receiving bio-
logical DMARDs (TNFa inhibitors, in particular) showed
no increase in cancer incidence [21, 22].

Immunogenicity of BCD-055 vs IFX was comparable
throughout 1 year of study. One year period is considered to
be sufficient for the immunogenicity assessment and com-
plies with the guidelines for biosimilar research [6]. Detec-
tion rate of ADA in LIRA clinical trial aligns to literature
data that reported ADA in 12-44% of RA patients [23]. In
the recent clinical studies of infliximab biosimilar (CT-P13
and SB2), ADA incidences had a trend to be higher than
in the innovator infliximab pivotal studies (51.4-62.4% vs
14.5%), which is suggested to be due to the increased sensi-
tivity of the assays [13, 18, 19].

CT-P13, SB2 and GP1111 were approved in EU for the
full set of indications of the reference product as well as
BCD-055 in Russia. One of the key principles of EMA,
FDA, and WHO regulatory guidelines for biosimilars is
extrapolation of clinical efficacy and safety data to other
indications of the reference product, not specifically stud-
ied during the clinical development of the biosimilar [6, 24,
25]. It is assumed that biosimilar due to a highly similar
structure, chemical, physical and biological characteristics
provides the same pharmacological effects and, therefore,
is very similar in terms of safety and efficacy to a reference
product in all indications [26].

Current European guidelines on the treatment of RA con-
sider biosimilars as option of the biologic treatment [27].
There are still serious debates whether innovator and biosimi-
lar medicines can be considered interchangeable and whether
switching or substitution of biologic medicines is appropriate.
The NOR-SWITCH, PLANETRA and PLANETAS studies
have demonstrated that switching from innovator infliximab

to biosimilar does not result in any loss of efficacy, increase in
AEs or immunogenicity in a large group of patients [28-30].

Our study has some limitations. Based on eligibility
criteria, we have enrolled biologic-naive patients, while it
could be interesting also to evaluate b(DMARDs-experienced
patients. The study was not designed to assess switching
between innovator and biosimilar. These data will be col-
lected in routine clinical practice.

In conclusion, the results of 54-week LIRA study demon-
strated consistent similarity in efficacy, safety, and immuno-
genicity of BCD-055 and IFX in treatment of patients with
active RA, who did not respond adequately to treatment with
MTX.
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