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ExtEndEd rEport

Phase III, multicentre, double-blind, randomised, 
parallel-group study to evaluate the similarities 
between LBEC0101 and etanercept reference product 
in terms of efficacy and safety in patients with 
active rheumatoid arthritis inadequately responding 
to methotrexate
Hiroaki Matsuno,1,2 Masato tomomitsu,3 Atsushi Hagino,3 Seonghye Shin,4 
Jiyoon Lee,4 Yeong Wook Song5,6

ABSTRACT
Objective to evaluate the similarities between 
LBEC0101 (etanercept biosimilar) and the etanercept 
reference product (Etn-rp) in terms of efficacy and 
safety, including immunogenicity, in patients with active 
rheumatoid arthritis despite methotrexate treatment.
Methods this phase III, multicentre, randomised, 
double-blind, parallel-group, 54-week study was 
conducted in Japan and Korea. the primary efficacy 
endpoint was the change from baseline in the disease 
activity score in 28 joints based on erythrocyte 
sedimentation rate (dAS28-ESr) at week 24. American 
College of rheumatology 20% (ACr20) response rate, 
adverse events (AEs), pharmacokinetics and development 
of antidrug antibodies (AdAs) were also evaluated.
Results In total, 374 patients were randomised to 
LBEC0101 (n=187) or Etn-rp (n=187). the least 
squares mean changes from baseline in dAS28-ESr at 
week 24 in the per-protocol set were −3.01 (95% CI 
−3.198 to −2.820) in the LBEC0101 group and −2.86 
(95% CI −3.051 to −2.667) in the Etn-rp group. the 
estimated between-group difference was −0.15 and 
its 95% CI was −0.377 to 0.078, which was within 
the prespecified equivalence margin of −0.6 to 0.6. 
ACr20 response rates at week 24 were similar between 
the groups (LBEC0101 93.3% vs Etn-rp 86.7%). 
the incidence of AEs up to week 54 was comparable 
between the groups (LBEC0101 92.0% vs Etn-rp 
92.5%), although fewer patients in the LBEC0101 
group (1.6%) than the Etn-rp group (9.6%) developed 
AdAs.
Conclusion the clinical efficacy of LBEC0101 was 
equivalent to that of Etn-rp. LBEC0101 was well 
tolerated and had a comparable safety profile to Etn-rp.
Trial registration number nCt02357069.

InTROduCTIOn
Etanercept (ETN) is a dimeric fusion protein 
produced by recombinant DNA technology in a 
Chinese hamster ovary mammalian expression 
system. It consists of disulfide bond-linked chains 
of a fusion protein—the soluble domain of tumour 
necrosis factor receptor II (TNFR II) linked to the 
Fc region of human immune globulin G1.1 

TNF-α is considered to be a major contributor 
to the inflammatory response in diseases such as 
rheumatoid arthritis (RA) and psoriasis.2 3 The 
TNFR II domain of ETN binds to TNF and blocks 
its interaction with cell surface TNF receptors.4 
Taking advantage of this activity, TNF-α inhib-
itors, including ETN, are used in the treatment 
of immune-related inflammatory diseases.5 6 In 
Japan, etanercept reference product (ETN-RP) 
was approved for the treatment of RA (including 
the prevention of structural damage of joints) and 
polyarticular-course juvenile idiopathic arthritis, in 
patients with inadequate response to conventional 
therapy. In Korea, ETN-RP was approved for the 
treatment of RA, psoriatic arthritis, axial spondy-
loarthritis (ankylosing spondylitis) and psoriasis in 
adults, and juvenile idiopathic arthritis in paediatric 
patients.

A biosimilar is a biological medicinal product 
that contains a version of the active substance of 
an already authorised original biological medicinal 
product (reference medicinal product).7 LBEC0101 
has been developed as a biosimilar product to 
ETN-RP. The high similarity in the structural and 
functional properties and biological activities 
between LBEC0101 and ETN-RP has been demon-
strated by in vitro and in vivo studies such as a 
TNF-α binding affinity study. In addition, for the 
clinical development of LBEC0101, a phase I phar-
macokinetic (PK) study in healthy male volunteers 
was conducted and showed equivalent PKs between 
single-dose LBEC0101 and ETN-RP.8

The objective of the present study was to compare 
the efficacy and safety of LBEC0101 and ETN-RP 
as adjunctive therapy to methotrexate (MTX) 
in patients with active RA and poor responses to 
previous MTX treatment. As part of the safety eval-
uation, immunogenicity was also evaluated.

MeThOdS
Participants
Patients aged 20–75 years who had been diag-
nosed with RA for ≥6 months were recruited. At 
screening, patients were required to meet the 1987 
revised American College of Rheumatology (ACR) 
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classification criteria,9 to be classified as functional class I, II or III 
according to the 1991 revised ACR criteria10 and to have active 
RA (≥6 swollen joints, ≥6 tender joints, erythrocyte sedimenta-
tion rate ≥28 mm/hour or serum C reactive protein ≥1.0 mg/dL 
and disease activity score in 28 joints based on erythrocyte sedi-
mentation rate (DAS28-ESR) ≥3.2) despite MTX treatment for 
≥12 weeks, including 4 weeks of receiving a stable MTX dose 
before randomisation. Patients were excluded if they had active 
tuberculosis at screening, although patients with latent tubercu-
losis could participate under the condition of isoniazid treatment 
for ≥3 weeks prior to the first administration of the study drugs. 
Patients were also excluded if they had ever received ≥2 biolog-
ical therapies for RA or previously received ETN treatment.

Study design and treatment
This phase III, multicentre, randomised, double-blind, paral-
lel-group, 54-week study was conducted at 30 centres in Korea 
and 48 centres in Japan. After the screening period, patients 
were randomly assigned to receive 50 mg of either LBEC0101 
or ETN-RP subcutaneously once a week for 52 weeks, followed 
by a post-treatment follow-up period of 2 weeks. The study 
design is shown in online supplementary figure 1. Throughout 
the entire study period, MTX was coadministered to all patients 
on a stable dose (7.5–15 mg/week in Korea and 6–16 mg/week 
in Japan, based on the approved dose in each country). Allowed 
concomitant medications were non-steroidal anti-inflammatory 
drugs, analgesic drugs and oral/suppository/topical/bronchial/
nasal corticosteroids (≤10 mg/day prednisone equivalent dose). 
The doses of these medications were not allowed to be changed 
from 4 weeks before the first study drug administration. Prohib-
ited concomitant medications included disease-modifying anti-
rheumatic drugs (DMARDs) other than MTX and intravenous/
intramuscular/intra-articular/epidural corticosteroids.

Randomisation and blinding
Randomisation was performed centrally using an interactive 
web/voice response system. After screening, patients who met 
all eligibility criteria were randomly assigned to one of the two 
treatment groups in a 1:1 ratio. The randomisation scheme 
ensured balance between the groups, using the status of previous 
use of a biological DMARD for RA and country as stratification 
factors. Study drug packaging was double-blinded throughout 
the study.

When all enrolled patients completed week 24 assessments 
or discontinued prior to week 24, the database was locked 
and unblinded data were disclosed to personnel involved in 
the statistical analysis and medical writing only for marketing 
authorisation applications. The blind-to-treatment allocation 
was strictly maintained for the remainder of study period among 
all patients, investigators and applicable study staff to prevent 
evaluation bias. The procedures for unblinding and maintenance 
of blinding were predesignated.

efficacy
The primary endpoint was the change from baseline in 
DAS28-ESR at week 24. The secondary efficacy endpoints 
were the changes from baseline in DAS28-ESR at weeks 12 and 
52 and ACR20 response rates at weeks 12, 24 and 52. Other 
efficacy endpoints included ACR50, ACR70 and European 
League Against Rheumatism (EULAR) response rates based on 
the DAS28-ESR at weeks 12, 24 and 52. The EULAR response 
criteria were defined as no response, moderate response or good 

response based on the present DAS28-ESR and improvement in 
the DAS28-ESR from baseline.

Safety
Safety endpoints included incidence of adverse events (AEs) 
and serious adverse events (SAEs) up to week 54. AEs of special 
interest that were known as key safety issues for ETN-RP, such 
as infections, sepsis, injection site reactions, malignancies, heart 
failure, neurological events, tuberculosis, hepatitis B (HBV) reac-
tivation and interstitial lung disease, were also investigated. AEs 
were coded using MedDRA V.19.0.

Pharmacokinetics
Serum trough concentrations (Ctrough) of ETN at weeks 12, 24 
and 52 were analysed by a validated immunofluorescence assay 
using Gyrolab platform (Gyros AB, Uppsala, Sweden).

Immunogenicity
Antidrug antibodies (ADAs) and neutralising antibodies at weeks 
0, 12, 24 and 52 were analysed by validated electrochemilu-
minescent immunoassay using Meso Scale Discovery platform 
(Meso Scale Diagnostics, Rockville, Maryland, USA). Bioti-
nylated ETN-RP and SULFO-TAG labelled ETN-RP were used 
to detect ADAs, and biotinylated ETN-RP and SULFO-TAG 
labelled TNF-α were used to detect neutralising antibodies. 
Neutralising antibody tests were performed only when the 
results were positive for ADAs.

Statistical analysis
Based on previous studies comparing DAS28-ESR between 
an ETN-RP and MTX combination treatment group and an 
MTX monotherapy group, it was expected that the effect size 
would be 1.4.11 12 A change in DAS28-ESR of more than 0.6 
from baseline was considered clinically significant according to 
the EULAR response criteria, which define a DAS28 improve-
ment of 0.6 or less as no response to treatment. Therefore, the 
equivalence margin for the similarity in change from baseline in 
DAS28-ESR at week 24 between the groups was set as −0.6 to 
0.6 in this study. A sample size of 372 patients (186 per treatment 
group, 1:1 ratio) for randomisation was estimated to demon-
strate equivalence between the groups for the primary efficacy 
endpoint, change from baseline in DAS28-ESR at week 24, with 
two one-sided tests at an alpha level of 2.5% and 90% statistical 
power. It was assumed that the between-group difference was 
0.0, the SD in each treatment group was 1.4 and the per-pro-
tocol set (PPS) dropout rate was 20%.

Efficacy at weeks 12 and 24 was analysed using the PPS for 
data up to week 24 (PPS-24w), and efficacy at week 52 was anal-
ysed using the PPS for data up to week 52 (PPS-52w). The full 
analysis set (FAS) was used for checking the sensitivity of the PPS 
results. Detailed FAS and PPS criteria are shown in the online 
supplementary text.

The point estimate of the treatment difference and CI of the 
DAS28-ESR change were derived using analysis of covariance 
(ANCOVA). The ANCOVA model included independent vari-
ables of the fixed categorical effects of treatment, country of the 
study centre, status of previous use of a biological DMARD and 
the baseline DAS28-ESR as a covariate. For the PPS analysis, 
missing data were not replaced. The FAS analysis was performed 
using imputation of missing data with the post-baseline last 
observation carried forward method. All safety data, including 
immunogenicity data, were analysed using the safety analysis 
set (SS), which included all patients who received at least one 
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dose of the study drug and summarised by treatment group 
using descriptive statistics. The Ctrough was analysed using the PK 
analysis set (PKS), which included all patients who had at least 
one serum Ctrough measurement after study drug administration, 
and summarised using descriptive statistics such as the geometric 
mean of each treatment. The analysis was performed using SAS 
V.9.3 (SAS Institute Inc., Cary, North Carolina, USA).

ReSulTS
Patient disposition and baseline characteristics
This study was conducted between February 2015 and December 
2016. The disposition of patients is shown in figure 1. Of the 517 
patients screened, 187 subjects were randomised in each treat-
ment group. Twenty-eight patients in the LBEC0101 group and 
24 patients in the ETN-RP group discontinued the study—most 
commonly because of AEs (LBEC0101 n=11, ETN-RP n=13) 
and withdrawal of consent (LBEC0101 n=11, ETN-RP n=7). 
In total, 159 and 163 patients in the LBEC0101 and ETN-RP 
groups, respectively, completed the entire treatment period, up 
to week 52.

Data were obtained for 374 randomised patients. Of these, 
data for two patients were excluded from the FAS (n=372) 
because they had no DAS28-ESR assessment after baseline. 
Data for 45 and 78 patients were excluded from the PPS-24w 
(n=329) and the PPS-52w (n=296), respectively, because they 
had no DAS28-ESR assessments at week 24 and/or week 52 or 
they did not meet other criteria of the PPS-24w or PPS-52w. No 
patients were excluded from the SS (n=374), and two patients 
were excluded from the PKS (n=372) because of missing serum 
Ctrough measurements after study drug administration.

The demographic characteristics of the patients and the 
patients’ use of concomitant medications in the FAS are 
summarised in table 1. There were no major differences in 

demographic characteristics between the groups. The propor-
tions of patients who used one biological DMARD prior to study 
participation and who used corticosteroids at baseline were also 
similar between the groups.

efficacy
The least squares mean changes from baseline in DAS28-ESR at 
week 24, the primary efficacy endpoint, were −3.01 (95% CI 
−3.198 to −2.820) in the LBEC0101 group and −2.86 (95% CI 
−3.051 to −2.667) in the ETN-RP group (figure 2A). The esti-
mated between-group difference was −0.15 and its 95% CI was 
−0.377 to 0.078, which was within the prespecified equivalence 
margin (−0.6 to 0.6), indicating equivalence in efficacy between 
LBEC0101 and ETN-RP. A similar result was found in the FAS 
(−0.11 (95% CI −0.338 to 0.114)).

The mean DAS28-ESR rapidly declined up to week 12 and 
almost plateaued after week 24 in both groups (figure 2B). A 
subgroup analysis demonstrated that both study drugs were effec-
tive, regardless of country, previous use of biological DMARD, 
baseline DAS28-ESR and baseline MTX dose (online supple-
mentary table S1). The percentages of patients achieving remis-
sion (DAS28-ESR <2.6) and low disease activity (DAS28-ESR 
≤3.2) are shown in online supplementary figure S2.

ACR20 response rates, the secondary efficacy endpoint, were 
93.3% in the LBEC0101 group and 86.7% in the ETN-RP group 
at week 24. The between-group difference in ACR20 (95% CI) was 
6.6% (0.2 to 13.1) in the PPS-24w (figure 3A). The ACR50 and 
ACR70 response rates also showed similar trends to the ACR20 
response rate (figure 3B,C). Figure 4 shows more than 90% of 
patients achieved a moderate to good EULAR response at weeks 
12, 24 and 52, and after week 24, less than 5% of patients remained 
as non-responders in both groups.

Figure 1 Patient disposition. A total of 517 patients were screened and 374 patients were randomised. Almost equal numbers of patients in Japan 
and Korea were allocated to each treatment group. Period I and period II mean weeks 0–24 and weeks 24–52, respectively. AEs, adverse events; ETN-
RP, etanercept reference product.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2017-212172 on 19 D

ecem
ber 2017. D

ow
nloaded from

 

https://dx.doi.org/10.1136/annrheumdis-2017-212172
https://dx.doi.org/10.1136/annrheumdis-2017-212172
https://dx.doi.org/10.1136/annrheumdis-2017-212172
http://ard.bmj.com/


4 Matsuno H, et al. Ann Rheum Dis 2017;0:1–7. doi:10.1136/annrheumdis-2017-212172

Clinical and epidemiological research

Safety
In total, 172 (92.0%) and 173 (92.5%) patients developed 
AEs in the LBEC0101 and ETN-RP groups, respectively. In 
the LBEC0101 group, 44 SAEs, including three deaths, were 
reported in 31 (16.6%) patients. In the ETN-RP group, 28 SAEs, 
including one death, were reported in 20 (10.7%) patients. The 
causes of death in the LBEC0101 group were circulatory failure, 
acute heart failure and acute respiratory distress syndrome; the 
causality relationship between these events and the study drug 
could not be ruled out. The one case of death in the ETN-RP 
group was suicide, which was not considered related to the study 
drug. The incidence of SAEs in the LBEC0101 group (16.6%) 
was higher than that in the ETN-RP group (10.7%) because 
there were more events unrelated to the study drugs, such as 
traffic accident injury, accidental falls and events caused by 
concomitant diseases, in the LBEC0101 group. The incidence of 
serious related AEs was the same in both groups (7.0%).

The most frequently reported AEs are shown in table 2. Most 
of the AEs were mild in severity.

Regarding AEs of special interest, no difference in the inci-
dence of infection between the groups was found (LBEC0101 
54.5% vs ETN-RP 54.5%), although three patients in each 
group experienced interstitial lung disease and only one patient 
in the LBEC0101 group experienced sepsis. Injection site 
reactions occurred in fewer patients and less frequently in the 
LBEC0101 group than in the ETN-RP group (LBEC0101 10.2% 
(19 patients, 77 events) vs ETN-RP 34.2% (64 patients, 438 
events)). Most of these events occurred early, before week 12, 
and were mild in severity in both treatment groups. Malignan-
cies occurred in four patients in the ETN-RP group only and 
heart failure occurred in one patient (0.5%) in the LBEC0101 
group only. No neurological events, active tuberculosis or occur-
rences of HBV reactivation were reported in either treatment 
group.

Pharmacokinetics
The mean Ctrough values between week 12 and week 52 ranged 
from 2579.1 ng/mL to 4143.4 ng/mL in the LBEC0101 group, 
and from 2166.8 ng/mL to 3586.5 ng/mL in the ETN-RP group 
(online supplementary figure 3).

Table 1 Baseline patient demographic and disease characteristics 
(full analysis set)

demographic variable
lBeC0101
(n=185)

eTn-RP
(n=187)

Overall
(n=372)

Age, years 52.8±11.6 55.5±10.9 54.1±11.3

Sex, female 150 (81.1) 166 (88.8) 316 (84.9)

Weight, kg 58.1±12.2 56.3±10.1 57.2±11.2

Functional status in RA

  I 31 (16.8) 34 (18.2) 65 (17.5)

  II 121 (65.4) 121 (64.7) 242 (65.1)

  III 33 (17.8) 32 (17.1) 65 (17.5)

  IV 0 0 0

Duration since first RA diagnosis, 
years

7.6±7.6 7.8±7.6 7.7±7.6

Rheumatoid factor test result, 
positive

144 (77.8) 144 (77.0) 288 (77.4)

Tender joint count from 68 joints 17.5±10.6. 18.0±10.8 17.8±10.7

Tender joint count from 28 joints 11.0±6.0 11.7±5.9 11.3±5.9

Swollen joint count from 66 joints 13.4±7.5 13.7±7.5 13.6±7.5

Swollen joint count from 28 joints 9.2±4.6 9.8±5.1 9.5±4.8

DAS28-ESR 6.13±0.899 6.26±0.863 6.19±0.882

ESR, mm/hour 49.2±23.8 51.5±23.8 50.4±23.8

CRP, mg/dL 1.63±1.8 1.7±2.1 1.7±1.9

MTX dose, mg/week 11.3±2.9 11.1±3.0 11.2±3.0

HAQ-DI 1.3±0.7 1.2±0.7 1.2±0.7

PtAP 64.5±23.2 61.5±23.0 63.0±23.1

PtGADA 61.8±23.6 62.2±22.6 62.0±23.1

PhGADA 66.9±18.9 65.1±18.3 66.0±18.6

Patients who used biologics 
previously and corticosteroids at 
baseline, n (%)

  Previous use of biologics 31 (16.8) 29 (15.5) 60 (16.1)

  Baseline corticosteroids 130 (70.3) 119 (63.6) 249 (66.9)

Data are presented as mean±SD or n (%).
CRP, C reactive protein; DAS28-ESR, disease activity score in 28 joints based on 
erythrocyte sedimentation rate; ESR, erythrocyte sedimentation rate; ETN-RP, 
etanercept reference product; HAQ-DI, Health Assessment Questionnaire Disability 
Index; MTX, methotrexate; PhGADA, physician’s global assessment of disease 
activity; PtAP, patient’s assessment of arthritis pain; PtGADA, patient’s global 
assessment of disease activity; RA, rheumatoid arthritis.

Figure 2 DAS28-ESR change from baseline. (A) LS mean change from baseline in DAS28-ESR at week 24 and its 95% CI adjusted for the country 
of the study centre, status of previous use of a biological disease-modifying antirheumatic drugs and DAS28-ESR at baseline (PPS-24w and FAS). 
(B) Mean±SD of DAS28-ESR at baseline, week 12, week 24 and week 52 (FAS). DAS28-ESR, disease activity score in 28 joints based on erythrocyte 
sedimentation rate; ETN-RP, etanercept reference product; FAS, full analysis set; LS, least squares; PPS-24w, per-protocol set for data up to week 24.
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Immunogenicity
Two (1.1%) patients in the ETN-RP group were ADA-pos-
itive at baseline. After treatment, three (1.6%) patients in 
the LBEC0101 group and 18 (9.6%) patients in the ETN-RP 
group developed ADAs (online supplementary table 2). None 
of them was positive for neutralising antibody. The effect 

of ADAs on PK, efficacy and safety was difficult to deter-
mine due to the small number of ADA-positive patients in the 
LBEC0101 group. No ADA-positive patients had an injection 
site reaction in the LBEC0101 group, although the incidence 
of injection site reaction was 10.2% in the overall LBEC0101  
group.

Figure 3 ACR20 (A), ACR50 (B), and ACR70 (C) response rates at weeks 12 and 24 (PPS-24w) and at week 52 (PPS-52w). ACR, American College of 
Rheumatology; ETN-RP, etanercept reference product; PPS-24w, per-protocol set at 24 weeks; PPS-52w, per-protocol set at 52 weeks.

Figure 4 EULAR response at weeks 12 and 24 (PPS-24w) and at week 52 (PPS-52w) ETN-RP, etanercept reference product; EULAR, European 
League Against Rheumatism; PPS-24w, per-protocol set at 24 weeks; PPS-52w, per-protocol set at 52 weeks.
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dISCuSSIOn
This phase III study was designed to evaluate the similarities 
between LBEC0101 and ETN-RP, in terms of efficacy, safety and 
immunogenicity, in patients with active RA who had an inade-
quate response to MTX. Based on the prespecified equivalence 
margin of −0.6 to 0.6, the equivalence of LBEC0101 to ETN-RP 
was confirmed in terms of the primary efficacy endpoint, the 
change in DAS28-ESR at week 24. This study is considered to 
have had an appropriate assay sensitivity because it had a similar 
study design and results to previous studies that demonstrated 
superior efficacy of MTX and ETN-RP combination therapy 
over MTX monotherapy.

Although many previous ETN-RP studies and other ETN 
biosimilar studies used ACR20 as the primary endpoint, this 
study adopted DAS28-ESR as the primary endpoint. Given that 
the regulatory guidance stating that continuous variables such 
as DAS28 may be more sensitive to change13 and that the most 
sensitive clinical endpoint is preferred for detecting product-re-
lated differences for biosimilars,14 DAS28-ESR was considered 
an appropriate primary endpoint for a biosimilar study.

The results of ACR20 response rate at weeks 12, 24 and 52 
also supported the similarity between LBEC0101 and ETN-RP. 
In this study, the ACR20 response rates in the LBEC0101 and 
ETN-RP groups at week 24 (93.3% and 86.7%, respectively) 
were slightly higher than what was reported in previous clin-
ical studies for ETN-RP.15–17 We suppose that higher ACR20 
response rates can be observed in active-comparator studies 

because participants and investigators would have known that 
the active drug was used in both groups, and therefore expected 
the study drugs to be effective. Previous biosimilar studies 
showed the same trends18–20 in comparison with placebo-con-
trolled studies for innovator drugs.

The safety profile of LBEC0101 was almost comparable with 
that of ETN-RP, although fewer injection site reactions and fewer 
ADAs were observed in the LBEC0101 group. The reason for 
the differences in incidence of injection site reactions and ADAs 
between the groups has not been identified yet. Given that the 
ADA assay system adopted in this study used labelled ETN-RP, 
another assay system utilising labelled LBEC0101 was also devel-
oped and all the samples were measured. However, the assay 
system utilising labelled LBEC0101 demonstrated a similar result 
(LBEC0101: 3.7% vs ETN-RP: 15.0%), suggesting that the differ-
ence in ADA incidence is not ascribed to the assay system. Previous 
studies comparing other ETN biosimilars, SB4 and GP2015, with 
ETN-RP reported similarly lower incidences of injection site 
reactions and ADAs in biosimilar groups.19 21 The study report 
suggested that differences in the formulation and container closure 
system might have contributed to the lower incidence of injec-
tion site reactions, and that product aggregates, impurities and 
container closure system might have contributed to the lower inci-
dence of ADAs in the biosimilar treatment group, although the true 
causes were uncertain.19 Similar reasons may be considered in the 
present study.

The mean Ctrough value of LBEC0101 was relatively higher 
than that of ETN-RP; however, the high interpatient variability 
may have contributed to the difference.

Because the present study was the first clinical trial of 
LBEC0101 for RA conducted in Asia (Japan and Korea) only, the 
generalisability of the findings may be limited to the Asian popu-
lation and a longer term study is warranted. However, based on 
the known ETN-RP properties and the high similarity between 
LBEC0101 and ETN-RP, LBEC0101 is very likely to be insen-
sitive to both intrinsic and extrinsic ethnic factors. In addition, 
long-term evaluations over 52 weeks and switch to LBEC0101 
from ETN-RP are currently being explored in an extension study 
(an additional 48 weeks after the 52-week treatment period in 
the present study) to evaluate the long-term safety, efficacy and 
immunogenicity of LBEC0101.

In conclusion, LBEC0101 was shown to be equivalent to 
ETN-RP in terms of clinical efficacy. LBEC0101 was well toler-
ated with a comparable safety profile to ETN-RP.
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Table 2 AEs during the entire study period and AEs experienced by 
>5% of patients in either group during the entire study period

lBeC0101 (n=187) eTn-RP (n=187)

Patients Incidence (%) Patients Incidence (%)

All AEs 172 92.0 173 92.5

All related AEs 96 51.3 116 62.0

Serious AEs 31 16.6 20 10.7

  Deaths 3 1.6 1 0.5

Serious related AEs 13 7.0 13 7.0

AEs experienced 
by >5% of patients 
in either group (by 
preferred term)

  Nasopharyngitis 46 24.6 44 23.5

  Upper respiratory 
tract infection

19 10.2 22 11.8

  Arthralgia 14 7.5 8 4.3

  Headache 14 7.5 6 3.2

  Back pain 12 6.4 10 5.3

  Hepatic function 
abnormal

12 6.4 6 3.2

  Constipation 11 5.9 4 2.1

  Abdominal pain 
upper

10 5.3 5 2.7

  Injection site 
erythema

10 5.3 47 25.1

  Injection site 
pruritus

7 3.7 38 20.3

  Latent 
tuberculosis

5 2.7 10 5.3

  Cough 5 2.7 14 7.5

  Injection site 
swelling

4 2.1 13 7.0

AEs, adverse events; ETN-RP, etanercept reference product.
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