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ARTICLE INFO ABSTRACT
Article history: Objectives: RGB-19 is a proposed biosimilar to tocilizumab. This phase 1 study assessed the
Received 3 July 2025 equivalence in pharmacokinetics (PKs) and compared the pharmacodynamics (PDs), safety, and
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Accepted 18 August 2025 immunogenicity of a single subcutaneous administration of RGB-19 and tocilizumab.

Methods: Healthy Japanese males aged 20 to 40 years were included in this 2-period, 2-sequence
crossover study. Participants were randomised 1:1 to RGB-19 162 mg or tocilizumab 162 mg in
period 1 (day -1 to day 42), before crossing over treatment in period 2 (day 42 to day 85). The
primary objective was to assess equivalence between treatments in the maximum serum drug
concentration (Cp,.x) and area under the serum drug concentration curve from 0 hours to infinity
(AUC;y,y) using predefined 2-sided 90% CI criteria of 0.80 to 1.25. Secondary objectives included
assessment of PK, PD, safety, tolerability, and immunogenicity.

Results: In period 1, 110 participants were included, followed by 102 participants in period 2. PK
equivalence was demonstrated between treatments for Cy,x and AUC;,¢ (Cnhax point estimate:
1.04 [90% CI: 0.98-1.10]; AUC;,¢ point estimate: 1.05 [90% CI: 0.97-1.13]). Concentration-time
profiles for PD parameters were similar between treatments. Antidrug antibody (ADA) and neu-
tralising antibody incidences were similar between treatments, and ADA status had no impact
on PK, PD, or safety outcomes. There were no notable differences in treatment-emergent adverse
events or adverse drug reactions.
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Conclusions: This study demonstrated equivalence in PK and similarity in PD, immunogenicity,
and safety of RGB-19 and tocilizumab. These data suggest RGB-19 provides a similar therapeutic

benefit to tocilizumab.

WHAT IS ALREADY KNOWN ON THIS TOPIC

* Biologics such as tocilizumab are vital treatment options for
many diseases, but high treatment costs may limit patient
access. Biosimilars may provide a cheaper alternative.

WHAT THIS STUDY ADDS

» This study demonstrates the equivalence in pharmacokinetics
and similarity in pharmacodynamics, safety, and immunogenicity
of the proposed biosimilar RGB-19 and tocilizumab.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE, OR
POLICY

* These results provide data supporting the biosimilarity of
RGB-19 and tocilizumab; if approved, RGB-19 may prove to be
a cheaper alternative to licensed tocilizumab with a similar
therapeutic effect.

INTRODUCTION

Interleukin (IL)-6 is an inflammatory cytokine that plays a
key role in a number of inflammatory diseases, including rheu-
matoid arthritis (RA), through activation of T-cells and induc-
tion of immunoglobulin secretion, among other physiological
processes [1,2]. The introduction of biological disease-modify-
ing antirheumatic drugs significantly changed RA treatment,
with IL-6 inhibitors shown to be efficacious in patients with an
inadequate response to methotrexate [3].

Tocilizumab is a humanised antihuman IL-6 receptor
(IL-6R) antibody that acts by competitively inhibiting IL-6
signalling by blocking the IL-6 binding site of IL-6R [4,5].
This leads to normalisation of markers of inflammation,
including acute phase proteins and C-reactive protein (CRP)
[5]. The effectiveness [6—14] and tolerability [11,15,16] of
tocilizumab in patients with RA have been well established
in numerous studies. It was approved for the treatment of RA
in Japan in 2008 [17], Europe in 2009 [18], and the USA in
2010 [19]. It is available as both intravenous (IV) and subcu-
taneous (SC) formulations, with the latter permitting self-
administration [18].

Biologics such as tocilizumab have been shown to be an
effective treatment option in numerous diseases; however,
they can be associated with high costs that may limit patient
access [20,21]. Biosimilars may provide a cheaper alternative
to originator products [22,23]. As such, tocilizumab biosimi-
lars have the potential to widen access to people with diseases
such as RA.

RGB-19 is a proposed biosimilar to tocilizumab with the
same dosage form, strength, and route of administration as origi-
nator tocilizumab [18,24]. The functional similarity between
RGB-19 and tocilizumab has been demonstrated previously
[25]. This phase 1 study (jRCT2031230029) investigated the
equivalence in pharmacokinetics (PKs) of SC RGB-19 and
tocilizumab and compared the pharmacodynamics (PDs) and
safety, including immunogenicity, of a single SC administration
of each treatment in healthy adult men.
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METHODS
Study design

This was a phase 1, randomised, double-blind, 2-treatment,
2-period, 2-sequence crossover study (Fig 1). Participants were
randomised 1:1 to a single SC injection of RGB-19 162 mg or
EU-licensed tocilizumab (hereafter tocilizumab) 162 mg, admin-
istered on day 1 in period 1 (day —1 to day 42). Participants
then crossed over to the other treatment on day 43 (period 2
[day 42 to day 85]). Participants in sequence A received RGB-19
in period 1, then switched to tocilizumab in period 2, whilst par-
ticipants in sequence B received tocilizumab in period 1, then
RGB-19 in period 2. Participants were randomly assigned to a
sequence through allocation tables using random numbers. In
periods 1 and 2, the investigational products (IPs) were allo-
cated by at least 2 persons in a secure area where only unblinded
personnel had access. The packaging was labelled to enable trac-
ing of IP to each subject, and administrations were performed on
a drug-by-drug basis. No medical treatment was planned after
day 85 (study end); however, additional follow-up was con-
ducted in the case of unresolved serious adverse events (AEs) or
treatment-related AEs.

Participant population

Participants were healthy Japanese male volunteers aged 20
to 40 years with a body mass index of >18.5 kg/m? and <25.0
kg/m?. Participants’ body weight was required to be between
>50 kg and <80 kg at screening.

Participants were excluded if they met any of the following
criteria: previously exposed to tocilizumab or any other IL-6
or IL-6R inhibitor; abnormal values in haematology tests,
blood coagulation tests, or urinalysis during screening; a posi-
tive hepatitis B/C, syphilis or HIV test result; receipt of a live
vaccine 12 weeks prior to IP administration in period 1 or
were scheduled to receive a live vaccine during the study
period; or receipt of another IP within 16 weeks or 5 half-lives
of the IP, whichever was longer, prior to the day of IP admin-
istration in period 1. Participants were also excluded if they
had a current serious infectious disease or a history of serious
infectious disease, chronic or recurrent infections requiring
treatment with antiinfective drugs or hospitalisation. Full
exclusion criteria are provided in the supplementary material
(Supplementary methods).

Patient and public involvement statement

Patients or the public were not involved in the design, con-
duction, reporting, and dissemination plans of this research.

Study objectives and endpoints

The primary objective was to assess the equivalence of serum
drug concentration of RGB-19 with tocilizumab; primary end-
points were maximum serum drug concentration (Cpax) and
area under the curve (AUC) from O hours (immediately before
administration) to infinity (AUCy¢).
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Sequence A RGB-19 (162 mg SC) Tocilizumab (162 mg SC)

N=55 N=49
Sequence B Tocilizumab (162 mg SC) RGB-19 (162 mg SC)

N=55 N=53

Period 1 Period 2
Screening Randomisation (End of Study)
| | | | |
D-28 to D1 D1 D42 D85
Figure 1. Study design. D, day; SC, subcutaneous.

Secondary objectives were to evaluate additional PK parame- to be met for both period 1 and period 2. The PD analysis set
ters, via the following endpoints: AUC from 0 hours (immedi- included participants who received the full IP dose, could have
ately before administration) to the last quantifiable time any PD parameter for ANC, hsCRP or sIL-6R calculated, and had
(t) (AUCpas), AUC from 0 hours (immediately before administra- no major protocol deviations that could impact PD results. This

tion) to 144 hours after administration (AUCg.144), AUC from threshold had to be met for both period 1 and period 2. The
144 hours after administration to the last quantifiable safety analysis set included patients who were administered at
t (AUC144.), time to maximum serum concentration (tyay), elim- least one (full or partial dose of) IP and had safety assessment
ination half-life (t;,,), apparent volume of distribution (V4/F), data. The immunogenicity analysis set included patients who
apparent total clearance (CL/F), and elimination rate constant were administered at least one (full or partial dose of) IP, had a
(ke). Another secondary objective was to assess PD markers via predose immunogenicity result and at least one available post-

the following endpoints: absolute neutrophil count (ANC), high- dose immunogenicity assessment, and had no major protocol
sensitivity CRP (hsCRP), and soluble IL-6R (SIL-6R). Safety deviations that could impact immunogenicity results.
(monitor AEs, vital signs, physical examination, injection site For the analysis of demographic data, continuous variables
reactions, body weight, laboratory tests, and electrocardiogram) were assessed using descriptive statistics per allocation
and immunogenicity (antidrug antibody [ADA] positivity, titre, sequence; for binary variables, the number and percentage of
and neutralising activity) were also evaluated as secondary end- participants were calculated by allocation sequence. Data for
points. A subgroup analysis was conducted to assess the impact other endpoints were analysed by treatment.
of ADAs on the primary PK parameters. To evaluate primary PK parameters, summary statistics were
Serum drug concentration and PD outcomes were measured calculated for Cyax and AUC;,¢ of serum drug concentrations for
by validated immunoassay with electrochemiluminescent detec- each participant and presented by treatment for the overall
tion using blood serum sampled in each period at 24 time points: study period (period 1 and period 2). The difference between

before IP administration and 6, 12, 24, 36, 48, 60, 72, 84, 96, the natural log-transformed mean value of Cy.x and AUC;,¢ of
108, 120, 132, 144, 168, 192, 240, 288, 336, 408, 480, 576, serum drug concentration for each treatment and their two-
840, and 1008 hours after IP administration. Samples taken pre- sided 90% CI was calculated using an analysis of variance model
dose and on days 13, 43, 55, and 85 were tested by electroche- with allocation sequence, participants, administration period,
miluminescence immunoassay for the presence or absence of  and treatment as fixed effects. Equivalence was demonstrated
ADA to evaluate immunogenicity. Confirmed ADA-positive sam- between the 2 treatments if the two-sided 90% CI for geometric
ples were further tested to determine the ADA titre and to detect mean ratio (GMR) of the Cp,a.x and AUGC;¢ of drug serum concen-

antidrug neutralising antibodies (NAb). tration met the predefined equivalence threshold of 0.80 to
An AE occurring on or after the first treatment administration 1.25. The estimated means, difference of the means on a log-
was considered a treatment-emergent adverse event (TEAE). transformed scale, and the two-sided 90% ClIs were calculated.
Adverse drug reactions (ADRs) were defined as treatment- For the secondary PK parameters, descriptive statistics were
related TEAEs. AEs were tabulated using the preferred terms of calculated by treatment. The 2 treatments were compared with
Medical Dictionary for Regulatory Activities/Japanese transla- respect to all parameters using the same analysis of variance as
tion v27.0. for the primary PK parameters. All parameters were assumed to
be log-normal distributed, except for the t,.,. For evaluation of
Statistical analysis PD, the measurement values and change from baseline in ANC,

hsCRP, and sIL-6R were summarised by treatment, and the area
Forty-four participants per treatment were estimated to be  under the effect-time curve (AUEC) of each PD marker was cal-
required to provide 90% power to assess the bioequivalence  culated. The number and percentage of ADA- and NAb-positive
acceptance criteria of log (0.80) to log (1.25). A target sample participants were summarised by allocation sequence, time
size of 110 subjects was selected (55 per randomised sequence) point, and treatment. The results from the two-treatment periods
to account for a 20% reduction in the number of participants were then combined. To evaluate Safety, all AEs and TEAESs were
included in the primary analysis due to discontinuation or summarised by the number of events and the number and per-
dropout. centage of participants (incidence), stratified by treatment.
Statistical analysis was performed using SAS v9.4. PK param-
eters were calculated using noncompartmental methods with
Phoenix WinNonlin v8.3. Populations were divided into PK, PD, Ethics
safety, and immunogenicity analysis sets. The PK analysis set
included participants who received the full dose of IP, could The study protocol was reviewed by the institutional review
have either C,.x or AUC;,s calculated, and had no major proto- board before the start of the study. The conduct of this clinical
col deviations that could impact PK results. This threshold had study met all local legal and regulatory requirements and was
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conducted in line with the Declaration of Helsinki. Written
informed consent was obtained from each participant.

RESULTS
Participant population

A total of 110 participants were randomised in period 1 and
received IP (sequences A and B, n = 55 each; Supplementary
Fig S1). In period 2, a total of 102 participants received IP
(sequence A, n = 49; sequence B, n = 53). In total, 8 (7.3%) par-
ticipants prematurely withdrew from the study, all occurring
during period 1. In sequence A (RGB-19), 6 (6/55; 10.9%) par-
ticipants withdrew: 3 (3/55; 5.5%) due to AEs, 2 (2/55; 3.6%) of
which were ADRs, and 3 (3/55; 5.5%) due to ‘other reasons
(positive smoking test result)’. Two participants withdrew in
sequence B (tocilizumab), 1 due to ‘a positive drug or alcohol
test” and 1 due to ‘other reasons (positive smoking test result)’.

Baseline demographics were similar between the 2 treatment
groups (Table 1). Overall, all participants were of Asian race, 11
(10.0%) participants were in receipt of concomitant medica-
tions, and 1 (0.9%) participant had a concomitant procedure. In
all participants, the reason for concomitant medications and the
concomitant procedure was to treat or prevent AEs (for a list of
treatments, see Supplementary results).

PKs

PK equivalence was demonstrated between RGB-19 and
tocilizumab for C,,., and AUC,,¢, with GMRs for both outcomes
within the predefined equivalence threshold of 0.80 to 1.25
(Cmax: point estimate: 1.04 [90% CIL: 0.98-1.10]; AUC;,¢ point
estimate: 1.05 [90% CI: 0.97-1.13]; Fig 2). Serum drug concen-
trations prior to the second IP administration were below the
lower limit of quantification in all subjects, suggesting no evi-
dence of carry-over between treatment periods.

There were no notable treatment differences in the mean or
median values of secondary PK parameters (Table 2 and Supple-
mentary Table S1). The secondary PK GMR point estimates all
met the predefined equivalence threshold of 0.80 to 1.25, fur-
ther demonstrating the similarity between treatments (Supple-
mentary Table S2).

Table 1

EULAR Rheumatology Open 1 (2025) 282—290
PDs

The concentration-time profiles for the PD parameters
assessed (ANC, hsCRP, and sIL-6R) were generally comparable
between groups for the overall time period. All PD parameters
returned to baseline after 1008 hours (Fig 3).

The mean (SD) ANC AUEC values were —9688.0 (671,552.0)
h/ul. for RGB-19 and -96,000.3 (781,791.5) h/ul. for
tocilizumab. For RGB-19, the mean (SD) hsCRP AUEC values
were —51.8 (529.7) mg X h/dL compared with —44.5 (205.4)
mg X h/dL for tocilizumab. Mean (SD) sIL-6R AUEC values were
71,410.9 (18,750.4) ng X h/mL for RGB-19 and 70,303.2
(23,085.2) ng X h/mL for tocilizumab. The median values of the
tested PD parameters were similar between groups (Supplemen-
tary Table S3).

Safety

In total, 51 (47.2%) participants experienced 76 TEAEs after
receiving RGB-19 and 53 (51.0%) participants experienced 78
TEAEs after receiving tocilizumab (Table 3). There were 36
(33.3%) participants receiving RGB-19 and 45 (43.3%) of partic-
ipants receiving tocilizumab who experienced ADRs. No AEs
resulting in death, serious ADRs/TEAEs, or severe ADRs/TEAEs
were reported during the study.

Participants in both groups experienced decreased neutrophil
count TEAEs (RGB-19: 28 events in 27/108 [25.0%] partici-
pants; tocilizumab: 36 events in 36/104 [34.6%] participants)
(Table 3). However, there were no notable differences observed
between groups in the mean ANC over time (Fig 3) or the inci-
dence of infections and infestations between groups (RGB-19:
10 events in 9/108 [8.3%] participants; tocilizumab: 7 events in
7/104 [6.7%] participants). No participants experienced injec-
tion site tenderness or induration/swelling. Two (1.9%) partici-
pants experienced injection pain 1 hour after RGB-19
administration, 1 (0.9%) of whom also experienced injection
pain at 2 hours after RGB-19 administration. Twelve hours after
tocilizumab administration, 1 (1.0%) participant experienced
injection site erythema/redness. All injection site reactions were
of mild severity and were deemed to be ADRs by the investiga-
tor, and all resolved. There were no reports of diverticulitis or
perforations during the study.

Baseline demographics from participants administered investigational product (N = 110)

Characteristics

Allocation sequence

Sequence A: RGB-19—tocilizumab

Sequence B: tocilizumab—RGB-19  Total

(N =55) (N =55) (N =110)

Age (y)

Mean (SD) 28.4(6.0) 30.6 (6.2) 29.5(6.2)
Race, n (%)

American Indian or Alaska Native 0(0.0) 0(0.0) 0(0.0)

Asian 55 (100.0) 55(100.0) 110 (100.0)

Black or African American 0(0.0) 0(0.0) 0(0.0)

Native Hawaiian or other Pacific Islander 0 (0.0) 0(0.0) 0(0.0)

White 0(0.0) 0(0.0) 0(0.0)
Height (cm)

Mean (SD) 171.44 (5.24) 170.05 (5.27) 170.75 (5.28)
Body weight (kg) (day —1)

Mean (SD) 62.75 (5.49) 61.07 (6.87) 61.91 (6.25)
BMI (kg/m?)

Mean (SD) 21.37 (1.87) 21.08 (1.72) 21.22(1.79)

BMI, body mass index; N, number of participants; n, number of participants for category; SD, standard deviation.
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Time point after the IP administration (h)
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Primary analyses ratio point estimate equivalence criteria
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RGB-19 Tocilizumab
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Figure 2. Mean (SD) serum drug concentration over time in the PK analysis set (N = 102) and geometric mean ratios of primary endpoints. The differ-
ence between natural log-transformed mean serum Cp,,x and AUC;,¢ for each treatment and the corresponding two-sided 90% CIs was calculated by
ANOVA with allocation sequence, participants, administration period, and treatment as fixed effects. ANOVA, analysis of variance; AUC;,y, area under
the curve from 0 hours to infinity; CI, confidence interval; C,,,x, maximum serum drug concentration; IP, investigational product; LS, least squares;

PK, pharmacokinetic; SD, standard deviation.

Immunogenicity

Predose ADA positivity was observed in 3.6% (4/110) of par-
ticipants overall. The number of ADA-positive and NAb-positive
participants in the RGB-19 group was 61 (58.1%) and 44
(41.9%) from 105 active participants, respectively, compared
with 62 (60.8%) and 48 (47.1%) from 102 active participants,
respectively, in the tocilizumab group for the overall study
period. ADA and NAD positivity by time point are presented in
Supplementary Table S4. The mean difference in C.x and
AUC;, s was assessed in ADA-positive/negative participants, with
no clinically significant effects of immunogenicity on PK
(Table 2).

DISCUSSION

This phase 1 crossover study demonstrated PK equivalence
and similarity in PD, safety profile, and immunogenicity
between RGB-19 and tocilizumab. The GMR of primary PK
parameters fell between the predefined equivalence margin of
0.80 to 1.25, confirming equivalence between RGB-19 and
tocilizumab. This equivalence threshold is in line with the
National Institute of Health Sciences, US Food and Drug Admin-
istration, and European Medicines Agency guidance for
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determining equivalence with biosimilars [26—28]. Similar
results were seen across secondary PK parameters, further
supporting equivalence between RGB-19 and tocilizumab.

No new safety signals were identified, and AE profiles were
similar between treatments with no serious AEs or severe AEs
observed. Decreased neutrophil counts were the most common
AE. Changes in neutrophil counts are a well-known consequence
of treatment with anti—IL-6 therapy [29,30], with similar reduc-
tions in neutrophil counts reported for tocilizumab and its biosi-
milars [18,31,32]. It has been shown that whilst neutropenia is
associated with IL-6 inhibition, this does not affect neutrophil
functions associated with host defence [33]. Indeed, there were
no severe or serious infections reported in either group in this
study.

Overall, the change in PD parameters over time was similar
between treatments, with all PD parameters returning to base-
line after 1008 hours. Although variability in the mean ANC was
noted, the median ANC was similar between treatments. Over-
all, there were no clinically meaningful between-drug differen-
ces observed as a result of decreased neutrophil count in this
study.

The incidence of ADAs and NAbs was similar between
groups, with no clinical impact of immunogenicity on safety,
regardless of treatment. Furthermore, there were no differences
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PK parameters of serum drug concentration for the overall study period in the PK analysis set

(N = 102)

Treatment

RGB-19 (N = 102)

Tocilizumab (N = 102)

AUC 5 (ug X h/mL)
Mean (SD) 2582.8 (873.8) 2502.9 (852.2)
Median 2611.9 2487.1
Range 465-4617 87-4262
Geo. mean (GCV%) 2412.1 (41.6) 2287.6 (55.2)
AUCo.144 (g X h/mL)
Mean (SD) 1167.8 (426.6) 1101.0 (369.1)
Median 1180.1 1102.6
Range 222-2097 88-1991
Geo. mean (GCV%) 1080.7 (43.9) 1019.5 (47.4)
AUC144.¢ (ug X h/mL)
N 102 101
Mean (SD) 1415.0 (541.0) 1415.9 (556.9)
Median 1371.9 1365.9
Range 244-2846 28-2742
Geo. mean (GCV%) 1299.6 (46.7) 1263.4 (63.9)
tmax (h)
Mean (SD) 108.305 (29.579) 111.470 (26.760)
Median 107.5 107.7
Range 47.57-172.30 48.00-172.63
Geo. mean (GCV%) — —
ti2 (h)
Mean (SD) 33.70 (20.06) 32.98 (17.01)
Median 29.54 29.41
Range 22.0-192.7 7.6-182.7
Geo. mean (GCV%) 31.52 (30.6) 31.08 (31.7)
PK values in ADA-positive/negative participants
RGB-19 (N = 102) Tocilizumab (N = 102)
Positive Negative Positive Negative
Crnax (ﬂg/mL)
n 80 22 80 22
Mean (SD) 10.94 (3.41) 11.72 (3.76) 10.76 (3.07) 10.18 (3.48)
Median 11.20 11.25 11.00 9.20
Range 2.6-18.1 6.4-19.7 1.4-17.8 2.8-16.3
Geo. mean (GCV%)  10.33(37.4) 11.16 (33.1) 10.19(38.3) 9.52 (41.6)
AUCp¢ (ug X h/mL)
n 80 22 80 22
Mean (SD) 2499.1 (850.1) 2904.3 (909.4) 2506.4 (829.3) 2507.8 (957.7)
Median 2501.1 2904.7 2647.9 2355.6
Range 468-4619 1213-4534 88-4266 594-3882
Geo. mean (GCV%)  2330.8 (42.3) 2752.6 (36.1) 2289.1 (57.1) 2300.4 (48.4)

ADA, antidrug antibody; AUCy.1 44, area under the curve from 0 hours (immediately before adminis-
tration) to 144 hours after administration; AUC,44., area under the curve from 144 hours after
administration to the last quantifiable time; AUC;,, area under the curve from 0 hours (immedi-
ately before administration) to infinity; AUC,,, area under the curve from 0 hours (immediately
before administration) to the last quantifiable time; Geo., geometric; GCV, geometric coefficient of
variation; N, number of participants; n, number of participants per category; PK, pharmacokinetic;
SD, standard deviation,; t; /5, elimination half-life; t;,x, time to maximum serum concentration.

in the PK parameters Cp,,, and AUC;,¢ between ADA-positive and
ADA-negative participants. Taken together, these results show
that immunogenicity had no effect on outcomes in this study.
Alternative doses and formulations of tocilizumab are
available for use in other indications. IV tocilizumab is used
for the treatment of indications such as cytokine release syn-
drome, polyarticular juvenile idiopathic arthritis, systemic
juvenile idiopathic arthritis, and COVID-19, whilst SC
tocilizumab is used for indications such as RA and giant cell
arteritis [18,34]. This study included outcomes in partici-
pants who underwent SC administration of RGB-19 and
tocilizumab. Data on outcomes in participants treated with
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an IV formulation of RGB-19 will be available in an upcom-
ing phase 3 study (jJRCT2031220512).

This was a phase 1 trial in healthy volunteers. As such, the
study included a restricted participant population of males of
Japanese race/ethnicity. However, these results are considered
to be generalisable to other populations [18].

Conclusions and implications
This study demonstrates the equivalence of RGB-19 and ref-

erence tocilizumab, showing that both treatments exhibit com-
parable PK, PD, immunogenicity, and safety outcomes. The
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Figure 3. PD evaluation measures concentration-time profiles from the PD analysis set (N = 102). ANC, absolute neutrophil count; hsCRP, high-sensi-
tivity C-reactive protein; IP, investigational product; PD, pharmacodynamic; SD, standard deviation; sIL-6R, soluble interleukin-6 receptor.

study builds on previous research that has demonstrated the
functional similarity of RGB-19 and tocilizumab. These phase 1
findings are expected to be further supported by efficacy find-
ings from a phase 3 study in which participants with RA and an
inadequate response to methotrexate were treated with IV RGB-
19 or tocilizumab. Taken together, as a biosimilar with compa-
rable outcomes to tocilizumab, RGB-19 is expected to offer a
more cost-effective option that may help improve patient access
to tocilizumab treatment.
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Summary of adverse events for the overall study period from participants administered IP (N = 110)

Treatment

RGB-19 (N = 108)

Tocilizumab (N = 104) Total (N = 110)

n (%) e n (%) e n (%) e

TEAEs® 51(47.2) 76 53 (51.0) 78 70(63.6) 154
AEs leading to study withdrawal or death

AEs resulting in study withdrawal 3(2.8) 4 0(0.0) 0 32.7) 4

AEs resulting in death 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
Severe AEs 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
ADRs, n 36(33.3) 45 45(43.3) 59 55(50.0) 104

ADRSs resulting in study withdrawal 2(1.9 2 0(0.0) 0 2(1.8) 2

ADRs resulting in death 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
Severe ADRs 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
Serious ADRs 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
AEs reported in >5% of participants overall
Neutrophil count decreased 27 (25.0) 28 36 (34.6) 36 43(39.1) 64
Upper respiratory tract infection 5(4.6) 5 5(4.8) 5 9(8.2) 10

ADR, adverse drug reaction; AE, adverse event; e, number of events; IP, investigational product; N, number of partici-
pants; n, number of participants reporting at least one TEAE; TEAE, treatment-emergent adverse event.

@ TEAEs starting after [P administration in period 1 were assigned to the treatment in period 1; TEAEs starting after
IP administration in period 2 were assigned to the treatment in period 2.
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