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ABSTRACT

Introduction: This phase III trial
(NCT04178850) evaluated the efficacy, safety,
and immunogenicity of GB242, an infliximab
biosimilar, vs. infliximab (Remicade�) reference
product in patients with moderate-to-severe

active rheumatoid arthritis (RA) combination
with methotrexate (MTX) therapy.
Methods: Patients were randomized in a 1:1
ratio to receive either GB242 or INF (3 mg/kg).
Therapeutic equivalence of clinical response
according to the American College of Rheuma-
tology 20% (ACR20) response rate at week 30
was declared if the two-sided 95% CI for the
treatment difference was within ± 14%. The
comparison of GB242 with INF also included
the proportion of patients achieving a week 30
ACR 50 response, ACR70 response, change in
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Disease Activity Score 28 (DAS28), as well as
safety and immunogenicity.
Results: A total of 570 subjects were random-
ized into GB242 (N = 285) or INF (N = 285) and
283 subjects in each group were analyzed. At
week 30, the ACR20 was 62.54% for the GB242
group (95% CI 56.62–68.20%) and 56.89% for
the INF group (95% CI 50.90–62.74%). The
difference between the two groups was 5.65%
with a 95% CI of – 2.48 to 13.74. ACR50
response was 37.12% for GB242 and 32.86% for
INF at week 30. ACR70 response was 19.79% for
GB242 and 16.96% for INF at week 30, respec-
tively. The incidence of treatment-emergent
adverse events was comparable (77.4% in
GB242 vs. 80.2% in INF) and detection of anti-
drug antibodies (ADA) to infliximab up to week
30 (60.8% in GB242 vs. 59.4% in INF) was
comparable.
Conclusions: GB242 demonstrated equivalent
efficacy to INF at week 30. Moreover, GB242 was
well tolerated, with a similar immunogenicity
and safety profile comparable to INF.

Keywords: Rheumatoid arthritis; Infliximab;
Biosimilar; GB242

Key Summary Points

Why carry out this study?

Globally, several clinical studies are
ongoing to find a more economical
therapy of rheumatoid arthritis than
infliximab.

Preclinical data and phase I study of
GB242 support that GB242 could be an
effective therapy in patients with
moderate to severe active rheumatoid
arthritis.

What was learned from the study?

GB242 phase III clinical study evaluated
the efficacy and safety of GB242, an
infliximab biosimilar, vs infliximab
(Remicade�) reference product in patients
with moderate to severe active
rheumatoid arthritis (RA). The data show
that GB242 demonstrate equivalent
efficacy to INF at week 30, with similar
immunogenicity. Moreover, GB242 is well
tolerated, with a safety profile comparable
to infliximab.

Our findings suggest GB242 is clinically
active and well-tolerated in patients with
moderate to severe active RA. GB242 is a
low-cost biosimilar drug with the
potential to have a large impact on RA
outcomes globally.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflam-
matory autoimmune disease characterized by
high morbidity and disabilities leading to a sig-
nificant cost to both individual and society [1, 2].
Methotrexate (MTX) remains the anchor drug in
RA according to ACR-EULAR 2019. However,
only half of the patients respond adequately to
MTX [3, 4]. While tumor necrosis factor(TNF)-
alpha inhibitors such as infliximab have shown
clinical benefit in patients with RA, the high
economic burden due to hospitalization and
long-term therapy is considerable [5, 6].

A biosimilar is a biologic drug that contains a
high similarity of the structure and function to
a reference or original biological medicinal
product [7–9]. The definition of a biosimilar
include three aspects: Firstly, the similarity of
molecular level in terms of a comprehensive
physicochemical and biological characteriza-
tion was demonstrated [10]. Secondly,

bioequivalence of pharmacokinetic (PK) need to
be proved [11], and finally, the safety and effi-
cacy of clinical equivalence are done to com-
pare with the reference product [12]. Several
studies have already shown that infliximab
biosimilars could be a good choice in terms of
reduction of financial burden on patients and
maintaining excellent efficacy [11–15].

GB242 is an immunoglobulin (Ig) G1 chi-
meric human–murine monoclonal antibody
biosimilar to infliximab reference product (INF).
GB242 is produced in the same type of cell line
and has an identical amino acid sequence to
INF. The phase I study had shown that GB242
and the INF were similar on the molecular level
and bioequivalent in the healthy adult volun-
teers in China [16].

Based on the data described, this study now
reports a phase III study to assess efficacy
equivalence and overall safety of GB242 versus
INF in active moderate-to-severe RA patients.
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METHODS

Patients

Chinese patients who were 18–75 years old with
RA according to the 2010 American College of
Rheumatology (ACR) classification criteria were
recruited. The patients had to fulfil the follow-
ing criteria: they had to have C 4 swollen and
C 6 tender joints, and with erythrocyte sedi-
mentation rate (ESR)[ 28 mm/h or serum C
reactive protein (CRP) concentration[1.0 mg/
dl. The patients had to have been receiving
methotrexate (MTX) therapy for C 3 months
(stable dose of 10–15 mg/week for C 4 weeks
prior to screening). The patients had to have
discontinued other disease-modifying anti-
rheumatic drugs (DMARDs) for at least 4 weeks
except for MTX prior to the first dose of study
drug. The use of leflumide also required a
washout period prior to the first dose of study
drug. Patients were permitted to receive oral
glucocorticoids of stable dose (equivalent
to B 10 mg daily prednisolone) for C 4 weeks
prior to screening. Patients who experienced
bDMARD treatment within 3 months should be
excluded. More detailed eligibility criteria are
available in the supplementary material.

Study Design

This study is a phase III, randomized, double-
blind, multicenter parallel group study. The
study (ClinicalTrials.gov NCT04178850) was
conducted according to the Declaration of
Helsinki and the International Committee on
Harmonisation good clinical practice and all
applicable regulatory requirements. The study
protocol was reviewed and approved by inde-
pendent ethics committees of each study site.
All patients provided written informed consent.

The study was conducted at 29 centers in
China. Patients were randomized 1:1 to receive
2-h intravenous infusion of either 3 mg/kg of
GB242 (Yuxi Genor Biotechnology Co., Ltd.) or
INF(Cliag AG) at weeks 0, 2, 6, 14, 22, in total
five times. MTX was given as an oral weekly
dose of 10–25 mg/week with folic acid of
5–10 mg/week, 30 times totally. Non-steroidal

anti-inflammatory drugs and corticosteroids
(B 10 mg prednisolone) were allowed if taken
for a stable dose for 4 weeks before randomiza-
tion. Other disease-modifying anti-rheumatic
drugs (except for MTX) were prohibited during
the study. Other therapeutic biologic agents
should be banned 3 months before and
throughout the trial.

In this study, the dynamic random variance
minimization random method was used, and
the electronic central random system was used
to calculate and assign random numbers and
drugs.

Blind design The test drug and the reference
drug use the same packaging, and the outer
packaging is the same. Each research center
needs to be equipped with non-blind nurses for
the preparation of medicines (the drug prepa-
ration nurses shall not contact the patients),
and record the screening number of the subject
and the date of medication on the used outer
packaging box. After use, the packaging of the
medicine needs to be sealed with a disposable
adhesive strip to prevent others from viewing
the medicine in the box. The used drug pack-
aging will be recycled to the sponsor on a reg-
ular basis, and the non-participating clinical
research staff will check and sort, submit the
screening number and the number of bottles
used to the non-blind monitor, and check with
the medication record.

Endpoints

The primary endpoint was the percentage of
patients achieving ACR criteria for C 20% clin-
ical improvement (ACR20) at week 30 in the
per-protocol set (PPS) and the full analysis set
(FAS), as determined by ACR20 response crite-
ria. Equivalence of efficacy was concluded if the
95% CIs for treatment difference were
within ± 14% at week 30.

Second endpoints at weeks 2, 4, 6, 12, 14,
and 22 included ACR20 (other than week 30),
ACR50 (C 50% clinical improvement), and
ACR70 (C 70% clinical improvement) response
rates; the changes from baseline in DAS28 (CRP)
at weeks 14 and 30. Disease Activity was mea-
sured by DAS28 in RA. Patients were considered
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to be in DAS remission when DAS28-CRP
was\ 2.6, LDA is defined as DAS28 2.6 B to\
3.2, moderate is defined as DAS28 3.2 B to
B 5.1, and high is defined as DAS28[5.1 [17].
ACR remission was defined based on scores for
the tender joint count, swollen joint count,
CRP, ESR, and HAQ-DI. Additional secondary
endpoints included immunogenicity and safety
[18].

Immunogenicity tests were evaluated by
serum antidrug antibodies (ADAs) and neutral-
izing antibodies (NAbs) to infliximab and
GB242 at weeks 2, 6, 14, and 22 before infusion
and weeks 30, respectively. ADAs were mea-
sured by a bridging electrochemilumines-
cent (Bridging-ECL) immunoassay utilizing the

Meso Scale Discovery platform (MSD, Shanghai,
China). Those who were ADA-positive were
additionally assessed for neutralizing
antibodies.

We used the L-929 cell proliferation end-
point method to detect the neutralizing anti-
bodies of the test drug GB242 in human serum.
The principle of the method is as follows: using
mouse fibroblasts (L-929 cells) as target cells,
under the action of actinomycin D, L-929 cells
are highly sensitive to the killing and inhibition
of rh TNFa. First, add the drug GB242 and the
pretreated system suitability samples/validation
samples/samples to be tested. Incubate at room
temperature for about 2 h. Then plate the L-929
cells and add the incubated system suitability

Table 1 Baseline characteristics the study population*

GB242
3 mg/kg (N = 283)

INF
3 mg/kg (N = 283)

Total (N = 566)

Age (years)

Median (IQR) 49 (18–72) 49 (21–74) 49 (18–74)

Gender, # (%)

Male 42 (14.8) 47 (16.6) 89 (15.7)

Female 241 (85.2) 236 (83.4) 477 (84.3)

BMI (kg/m2), median (IQR) 22.670

(15.99–38.86)

22.480

(15.22–33.91)

22.505

(15.22–38.86)

Disease duration (years) 6.691 (6.7319) 5.813 (5.8444) 6.253 (6.3143)

SJC median (IQR) 9 (1–28) 9 (0–28) 9 (0–28)

TJC median (IQR) 14 (2–28) 13 (2–28) 14 (2–28)

Patient’s assessment of pain, VAS (cm) 7.03 (1.783) 6.99 (1.650) 7.01 (1.716)

Patient global assessment of disease activity VAS (cm) 7.03 (1.797) 7.01 (1.613) 7.02 (1.706)

Physician global assessment of disease activity VAS

(cm)

6.867 (1.5362) 6.849 (1.3855) 6.858 (1.4615)

ESR (mm/h) 51.1 (23.56) 47.9 (23.18) 49.5 (23.41)

CRP (mg/dl) 3.3391 (5.6292) 3.1331 (3.3707) 3.2361 (4.6365)

Duration of prior MTX therapy (years) 3.652 (3.7027) 3.395 (3.9367) 3.523 (3.8205)

History of glucocorticoids 177(44.9%) 133(47.0%) 260(45.9%)

BMI body mass index, CRP C-reactive protein, ESR erythrocyte sedimentation rate, INF innovator infliximab, MTX
methotrexate, SJC swollen joint count, TJC tender joint count
*Except where indicated otherwise, values are the mean (SD)
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Fig. 1 Disposition flow chart of the study population. A
total of 905 patients were screened for the study, and 566
eligible patients were randomized into a GB242 group
(n = 283) or an infliximab reference product (INF) group
(n = 283) to receive 3 mg/kg of GB242 or INF,

respectively, coadministered with methotrexate (MTX)
and folic acid. The full analysis set (FAS) for GB242 is
n = 283 and infliximab reference product (INF) n = 283.
The per-protocol set (PPS) for GB242 is n = 237 and INF
n = 233

Fig. 2 ACR20 response pattern over time. INF infliximab reference product
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samples/validation samples/samples to be tes-
ted, and add rh TNF a containing actinomycin
D at the same time. If there is no anti-GB242
neutralizing antibody in the sample, GB242 in
the system can neutralize the killing effect of rh
TNF a on L-929 cells, so that the cells grow and
proliferate normally. Add CellTiter-Glo reagent
to quantitatively detect the ATP of living cells
after 20 h of culture. The instrument response
value (RLU) read on the chemiluminescence
detection instrument is high; if the sample
contains anti-GB242 neutralizing antibody,
then the RLU value is low.

Safety endpoints included incidence and
type of adverse events (AEs) and serious AEs,
clinical laboratory abnormalities, including
incidence, severity, type, and infusion-related

reactions. Other safety assessments included
vital signs and abnormalities of other physical
examinations. AEs were coded by the Medical
Dictionary for Regulatory Activities, version
22.0 and severity was classified as 1-5 according
to Common Terminology Criteria for Adverse
Events (CTCAE) version 4.03. Treatment-emer-
gent AEs (TEAEs) were assessed throughout the
study and defined as any AE that occurred, or
any pre-existing AE that worsened, after the
beginning of study treatment. Latent or active
tuberculosis (TB) was screened by an interferon
c-release assay using QuantiFERON-TB Gold in
tube (QTF-TB Gold-IT, Genor, China) and chest
X-ray at screening, weeks 14 and 30.

Fig. 3 American College of Rheumatology (ACR)
response rates at week 30. A ACR20, 50 and 70 responses
for GB242 and INF in the full analysis set (FAS).

B ACR20, 50 and 70 responses for GB242 and infliximab
reference product (INF) in the per-protocol set (PPS)

Rheumatol Ther (2022) 9:175–189 181



Statistical Analysis

All primary efficacy analyses were performed on
both the PPS and the FAS. Sample size was cal-
culated according to the following criterion: the
randomized equivalence trial to INF is based on
the expected response rate of 60% [19]. Sample
size was calculated by specifying a two-sided a
level of 0.05, power of 80% and a two-sided
equivalence margin of 15%. A sample size
required 516 patients in the per-protocol (PP)
population final analysis. With a 10% dropout
rate, a sample size of at least 568 randomized
patients were required for the PPS. The equiva-
lence margin was determined using data from
several INF studies [20, 21] and regulatory
guidelines [22–24].

All efficacy outcome was analyzed using the
FAS [25]. FAS included all randomized patients
who received at least one dose of GB242 or INF.
The primary efficacy was to measure equiva-
lence of ACR20 of GB242 and INF at week 30.
Analysis of ACR50 and ACR70 was also done in
the FAS; DAS28 was performed in the FAS and
DAS28 was analyzed by using MMRM to calcu-
late the mean value and the corresponding 95%
confidence interval. The PPS statistical analysis
method was described in Supplemental files.

Safety analysis was done in the number of
patients who had a particular AE in the safety
analysis set (SS; those who received at least one
dose of GB242 or INF). ADA analysis was also
done in those patients having incident ADA up
to week 30 from the SS.

Fig. 4 DAS28 responses in the per-protocol population.
A Mean DAS28 score based on C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR) at baseline,
weeks 14 and 30 for GB242 and infliximab reference
product (INF). B Disease activity classification by

DAS28 (CRP). Remission is defined as DAS28\ 2.6,
LDA is defined as DAS28 2.6 B to\ 3.2, moderate is
defined as DAS28 3.2 B to B 5.1, and high is defined as
DAS28[ 5.1
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RESULTS

Patient Characteristics at Baseline

The first patient was screened in October 2017;
the last week 30 evaluation was performed in
March 2020. Baseline demographics and disease
status were comparable between GB242 and INF
(Table 1). Of the 570 randomized patients, 491
completed the 30-week study period and, of
these, 65 patients were excluded from the PP
population due to major protocol violations.
Discontinuation in randomized patients was
primarily due to AEs (8.9%) and patient with-
drawal of consent (4.1%) (Fig. 1).

Efficacy

The ACR20 response over time is shown in
Fig. 2. The ACR20 response at each visit was
similar between GB242 and INF at all time
points through week 30. The curve in Fig. 2 is
fitted by generalized linear mixed models linked
with the binomial mean with logit function.
The upper limit of the 95% CI for the two curves
was 11.03%, which was below the prespecified
equivalence margin of 15%. The p value for two-
treatment comparison is 0.5259. Therefore, the
two time–response curves were determined to
be equivalent. Moreover, the primary endpoint
of ACR20 response at week 30 was equivalent
between GB242 and INF group. The ACR20
response for the FAS was 62.54% for GB242 and
56.89% for INF, respectively. The 95% CI for the
rate difference was - 2.48% to 13.74%, which
was within the prespecified equivalence margin
of ± 14%. The ACR20 response was also simi-
larly shown in the PPS; ACR20 was 71.73% for
GB242 and 66.52% for INF, respectively. Thus,
the equivalence of GB242 compared with INF
was concluded. Other efficacy outcomes such as
ACR50 or ACR70 were also similar in the FAS
and PPS (Fig. 3). ACR50 response for the FAS
was 37.10% for GB242 and 32.86% for INF,
ACR50 response for the PPS was 42.62% for
GB242 and 38.63% for INF. ACR70 response for
the FAS was 19.79% for GB242 and 16.96% for
INF, ACR70 response for the PPS was 22.78% for
GB242 and 20.60% for INF, respectively.

The data show that from baseline to week 30,
the changes of each efficacy component used
for calculating ACR responses or DAS28 activity
were similar between GB242 and INF (Supple-
mentary Material S1). The overall ACR20
response rate was lower in the ADA-positive
subgroup compared with the ADA-negative
subgroup, but was also similar between GB242
and INF within each ADA subgroup (58.67 vs.
54.26%, ADA-positive subgroup; 74.68 vs.
65.88%, ADA-negative subgroup(supplemen-
tary material S2), and there was not significant
difference (P = 0.7408) between the ADA- posi-
tive subgroup and ADA-negative subgroup).

The response for DAS28 over time, the pro-
portion of remission, low disease activity (LDA),
and moderate and high disease activity by
DAS28 are shown in Fig. 4. The change of
DAS28 (CRP) and DAS28 (ESR) over time was
similar between GB242 and INF (Fig. 4A), and
the proportion of remission, LDA, moderate
and high disease activity by DAS28 (CRP) at
weeks 30 was 43% for GB242 and 42.5% for INF,
19.8% for GB242 and 18% for INF, 34.6% for
GB242 and 36.9% for INF, 2.5% for GB242 and
2.6% for INF, respectively (Fig. 4B). Overall, the
efficacy of GB242 appeared to be slightly better
than that of INF, but the difference was not
statistically significant.

Immunogenicity

The incidence of ADA was similar between
GB242 and INF at all measured time points
(supplementary material S3). At baseline, 2.1%
(6/283) patients in GB242 and 2.8% (8/283)
patients in INF group tested positive for ADA.
Patients who developed ADA up to week 6 were
7.4% (21/283) in the GB242 treatment group
and 11.0% (31/283) in the INF treatment group
and 60.8% (172/283) in the GB242 treatment
group and 59.4% (168/283) in the INF treat-
ment group, respectively, at week 30. Patients
were also tested for NAb-positivity. The inci-
dence of NAb was similar between GB242 and
INF treatment group at all measured time points
(Supplementary Material S3). There was a simi-
lar trend between two treatment groups. NAb-
positive rate at baseline was 0.7% in the GB242
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Table 2 Treatment-emergent adverse events (TEAEs) that were reported in at least 1% of patients in GB242 and INF
group, # (%)

TEAEs GB242 (N = 283)
n (%)*

INF (N = 283)
n (%)

Total (N = 566)
n (%)

Any TEAEs, patients (%) 166 (58.7%) 174 (61.5%) 340 (60.1%)

Upper respiratory tract infection 60 (21.2) 68 (24.0) 128 (22.6)

White blood cell count increased 20 (7.1) 30 (10.6) 50 (8.8)

Urinary tract infection 18 (6.4) 23 (8.1) 41 (7.2)

Anemia 16 (5.7) 14 (4.9) 30 (5.3)

Hyperlipemia 14 (4.9) 4 (1.4) 18 (3.2)

Abnormal liver function test 14 (4.9) 19 (6.7) 33 (5.8)

Weight increase 11 (3.9) 8 (2.8) 19 (3.4)

Aspartate aminotransferase increased 11 (3.9) 11 (3.9) 22 (3.9)

Pyrexia 11 (3.9) 10 (3.5) 21 (3.7)

Alanine aminotransferase increased 10 (3.5) 13 (4.6) 23 (4.1)

Toothache 9 (3.2) 1 (0.4) 10 (1.8)

Cough 9 (3.2) 16 (5.7) 25 (4.4)

Hyperuricemia 7 (2.5) 5 (1.8) 12 (2.1)

Drug-induced hypersensitivity reaction 7 (2.5) 1 (0.4) 8 (1.4)

Neutrophil count decreased 6 (2.1) 7 (2.5) 13 (2.3)

Pneumonia 6 (2.1) 5 (1.8) 11 (1.9)

Rash 6 (2.1) 4 (1.4) 10 (1.8)

Dizziness 6 (2.1) 5 (1.8) 11 (1.9)

Rheumatoid arthritis 4 (1.4) 7 (2.5) 11 (1.9)

Hypertension 4 (1.4) 6 (2.1) 10 (1.8)

Lymphocyte count decreased 3 (1.1) 6 (2.1) 9 (1.6)

Nausea 3 (1.1) 7 (2.5) 10 (1.8)

Allergic dermatitis 2 (0.7) 7 (2.5) 9 (1.6)

Chest discomfort 2 (0.7) 6 (2.1) 8 (1.4)

Infusion-related reactions 27 (9.5) 23 (8.1) 50 (8.8)

The total number of treatment-emergent adverse events count included all related patient events
*In the GB242 group, safety analyses included patients who received at least one (full or partial) dose of GB242, irrespective
of their randomization. INF infliximab, RA rheumatoid arthritis
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treatment group and 0 in the INF treatment
group, at week 30, 25.4% (72/283) in the GB242
treatment group and 23% (65/283) in the INF
treatment group, respectively.

Safety

In the safety analysis set, overall treatment-
emergent AEs (TEAEs) occurred in 166 (58.7%)

patients in the GB242 treatment group and 174
(61.5%) patients in the INF treatment group
(Table 2). The most common TEAEs that oc-
curred were upper respiratory tract infection,
increase of white blood cell count, and urinary
tract infection. The majority of TEAEs were mild
to moderate in severity.

Overall treatment-related serious AEs (SAEs)
occurred in ten (3.5%) patients in the GB242
treatment group and 12 (4.2%) patients in the

Table 3 Treatment-related serious adverse events (SAEs) that were reported in patients in the GB242 and INF group, #
(%)

Treatment-related SAEs GB242 (N = 283)
n (%)

INF (N = 283)
n (%)

Total (N = 566)
n (%)

Any treatment-related SAEs, patients (%) 10 (3.5%) 12 (4.2%) 22 (3.9%)

Lung infection 2 (0.7%) 1 (0.4%) 3 (0.5%)

Shingles 1 (0.4%) 0 1 (0.2%)

Cryptococcal pneumonia 1 (0.4%) 0 1 (0.2%)

Drug-induced hypersensitivity 1 (0.4%) 0 1 (0.2%)

Immediate anaphylactic shock 1 (0.4%) 0 1 (0.2%)

Decreased oral sensation 1 (0.4%) 0 1 (0.2%)

gastritis 1 (0.4%) 0 1 (0.2%)

Lung inflammation 1 (0.4%) 1 (0.4%) 2 (0.4%)

Liver damage 1 (0.4%) 0 1 (0.2%)

Upper respiratory tract infection 0 1 (0.4%) 1 (0.2%)

Lymph node tuberculosis 0 1 (0.4%) 1 (0.2%)

Gastroenteritis 0 1 (0.4%) 1 (0.2%)

Hematopoietic lymphohistiocytosis 0 1 (0.4%) 1 (0.2%)

Cough 0 1 (0.4%) 1 (0.2%)

Expectoration 0 1 (0.4%) 1 (0.2%)

Interstitial lung disease 0 1 (0.4%) 1 (0.2%)

Fever 0 1 (0.4%) 1 (0.2%)

Polyserositis 0 1 (0.4%) 1 (0.2%)

Lupus-like syndrome 0 1 (0.4%) 1 (0.2%)

Sinus bradycardia 0 1 (0.4%) 1 (0.2%)

Erythema nodosa 0 1 (0.4%) 1 (0.2%)

Anemia 0 1 (0.4%) 1 (0.2%)
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INF treatment group (Table 3). The most com-
mon treatment-related SAEs that occurred were
lung infection, shingles, cryptococcal pneumo-
nia, drug-induced hypersensitivity, immediate
anaphylactic shock, decreased oral sensation,
gastritis, lung inflammation, and liver damage.

All patients with latent TB had undergone
prophylactic TB medication, and only one
patient with latent TB developed active TB, who
was in the INF group.

Infusion-related reactions occurred in 27
(9.5%) and 23 (8.1%) patients for GB242 and
INF, respectively. There was one death reported
in GB242 (dead of traumatic brain injury) and
one case of suicide from INF. Overall, the safety
profile was comparable between GB242 and
INF.

Results of Immune Response

Patients who had DAS28 (CRP)\ 2.6 in weeks
30 were associated with a rapid increase and
then stabilization of CD19 ? peripheral B cells
in GB242 group as well as in the INF group
(Fig. 5A). Differently, CD19 ? peripheral B cell
percentage rose slowly and then remained
stable in the GB242 group and increased firstly
and then fell in the INF group in patients with
DAS28(CRP) C 2.6 in week 30 (Fig. 5B). In both
the two groups, CD19 ? B cell in the DAS28
(CRP)\2.6 group showed a greater increase at
week 30 than that at baseline (p\0.05).
Meanwhile, mean immunoglobulin (IgG and
IgA) levels showed significant decrease between
week 30 and baseline in DAS28\2.6 group
(p\ 0.05).

DISCUSSION

In this randomized, double-blind study, the
equivalence of efficacy, safety, and immuno-
genicity profiles between GB242 and INF was
demonstrated. The primary endpoint was
ACR20 response at week 30, where GB242 was
shown to be slightly higher than that of INF in
the FAS and PPS, the 95% CIs for treatment
difference were within the predefined margins
for equivalence of ± 14%. Moreover, the effi-
cacy endpoints at all visits were compared, and
this study has demonstrated the equivalence of
ACR20 response over time. Comparable to the
results of TNF inhibitor biosimilars, we per-
formed a meta-analysis of 290 patients with RA
treated with INF biosimilars in four studies (Yoo
DH, 2013, Choe J-Y, 2015, Cohen, 2018, Gen-
ovese, 2020) [12, 13, 26, 27]. ACR responses of
GB242 were also higher than the results at week
30 in the meta-analysis (ACR20, 50 and 70:
62.54, 37.12, and 19.79% for GB242 and 59.2,
32.9, and 16.0% for biosimilars, respectively).

To ensure a credible comparison between
GB242 and INF data, we also observe other
efficacy outcomes besides the ACR 20 response
such as ACR50, ACR70 responses. Moreover,
DAS28 was similar between GB242 and INF,
further supporting the biosimilarity of GB242 to
INF. Efficacy criteria was also measured accord-
ing to ADA-positive rate and NAb-positive rate
at week 30, and no statistically significant dif-
ferences in responses between GB242 and INF
groups were found.

The objective with regard to safety was to
demonstrate a comparable safety profile of

Fig. 5 CD19 response pattern overtime. A Mean CD19 percentage based on DAS28\ 2.6 at weeks 30 for GB242 and
infliximab reference product (INF). B Mean CD19 percentage based on DAS28 C 2.6 at weeks 30 for GB242 and INF
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GB242 and INF. Overall, the incidence of AEs
associated with treatments such as upper respi-
ratory tract infection, an increase in white
blood cell counts, and latent TB, were compa-
rable between GB242 and INF. It is notable that
the incidence of active TB was very low (only
one patient in INF group), which might be
attributed to universal TB prophylaxis for
patients with latent TB at screening. The rate of
infusion reactions in both treatment groups (4.6
vs. 6.4%) was comparable. The safety results
were similar to those previous studies.

In terms of immunogenicity, GB242 has
demonstrated a comparable profile at all mea-
sured time points to that of INF. The incidence
of ADA (*60%) is similar to recent INF studies
[12–15].

In terms of results of immune response, an
increase of CD19 ? B cells was regarded as a
reliable clinical response biomarker of RA
patients [24]. In patients who achieved disease
remission at week 30, the increase in CD19 from
baseline at week 30 was statistically significant
(p\ 0.05), while in patients who did not
achieve disease remission at week 30, the
increase in CD19 from baseline at week 30 was
not statistically significant (p = 0.273). This
suggests that the increase of CD19 expression
was predictive of a faster control of pathologi-
cal activity in patients treated with GB242 and
INF, especially in patients who achieved
DAS28\2.6 at week 30.

CONCLUSIONS

In conclusion, GB242 and INF were shown to be
equivalent in terms of ACR20, ACR50, and
ACR70 at week 30 in active moderate-to-severe
RA patients. Other efficacy end points also show
consistently similar results when compared to
the originator product. Moreover, GB242 was
well tolerated, and the safety and immuno-
genicity profiles were comparable with those of
INF.
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