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1. Administrative/regulatory information and
recommendations on the procedure

1.1. Information on the product

Product data

Product name
Active substance
INN or common name

Applicant

EMA product number

ATC code and
pharmacotherapeutic group

Pharmaceutical form(s) and
strength (s)

Packaging

Package size(s)

Route of administration

Device or diagnostic

Orphan designation

Orphan indication status
confirmed

PRIME scheme

Type of marketing authorisation

granted at opinion

Legal basis

Tuyory
Tocilizumab
Tocilizumab

Chemical Works of Gedeon Richter Plc. (Gedeon Richter Plc.)

Gyomroi Ut 19-21
1103 Budapest X
HUNGARY

EMEA/H/C/006416

LO4AC Immunosuppressants, interleukin inhibitors

Concentrate for solution for infusion 20 mg/ml;

Solution for injection 162 mg

pre-filled syringe (glass),

pre-filled pen (glass),

Vial (glass)

12 (3 x 4) pre-filled pens (multipack), 4 pre-filled pens,

12 (3 x 4) pre-filled syringes (multipack), 4 pre-filled syringes,
1 vial and 4 vials

Intravenous use and Subcutaneous use

Class Ila device pre-filled syringe (single-use, disposable pre-filled
syringe)

Class IIb Pre-filled syringe in single use autoinjector (Single use
disposable needle-based injection system with automated
functions)

No

Not applicable

Not applied for

Standard

Article 10(4) of Directive 2001/83/EC

Final indication The full indication for Tuyory 20 mg/ml concentrate for solution for

infusion is:

Rheumatoid arthritis (RA)
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Product data

Tuyory, in combination with methotrexate (MTX), is indicated
for:

e the treatment of severe, active and progressive RA in
adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult
patients who have either responded inadequately to, or
who were intolerant to, previous therapy with one or
more disease-modifying anti-rheumatic drugs (DMARDSs)
or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in
case of intolerance to MTX or where continued treatment with
MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression
of joint damage as measured by X-ray and to improve
physical function when given in combination with MTX.

Coronavirus disease 2019 (COVID-19)

Tuyory is indicated for the treatment of COVID-19 in adults
who are receiving systemic corticosteroids and require
supplemental oxygen or mechanical ventilation.

Systemic juvenile idiopathic arthritis (SJIA)

Tuyory is indicated for the treatment of active sJIA in patients
2 years of age and older, who have responded inadequately
to previous therapy with non-steroidal anti-inflammatory
drugs (NSAIDs) and systemic corticosteroids. Tuyory can be
given as monotherapy (in case of intolerance to MTX or where
treatment with MTX is inappropriate) or in combination with
MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with MTX is indicated for the treatment
of pJIA (rheumatoid factor positive or negative and extended
oligoarthritis) in patients 2 years of age and older, who have
responded inadequately to previous therapy with MTX. Tuyory
can be given as monotherapy in case of intolerance to MTX or
where continued treatment with MTX is inappropriate.

Cytokine release syndrome (CRS)

Tuyory is indicated for the treatment of chimeric antigen
receptor (CAR) T cell-induced severe or life-threatening CRS
in adults and paediatric patients 2 years of age and older.

The full indication for Tuyory 162 mg solution for injection in pre-filled
syringe is:

Rheumatoid arthritis (RA)
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Product data

Tuyory, in combination with methotrexate (MTX), is indicated
for:

e the treatment of severe, active and progressive RA in
adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult
patients who have either responded inadequately to, or
who were intolerant to, previous therapy with one or
more disease-modifying anti-rheumatic drugs (DMARDSs)
or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in
case of intolerance to MTX or where continued treatment with
MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression
of joint damage as measured by X-ray and to improve
physical function when given in combination with
methotrexate.

Systemic juvenile idiopathic arthritis (sJIA)

Tuyory is indicated for the treatment of active sJIA in patients
1 year of age and older, who have responded inadequately to
previous therapy with non-steroidal anti-inflammatory drugs
(NSAIDs) and systemic corticosteroids. Tuyory can be given
as monotherapy (in case of intolerance to MTX or where
treatment with MTX is inappropriate) or in combination with
MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with MTX is indicated for the treatment
of pJIA (rheumatoid factor positive or negative and extended
oligoarthritis) in patients 2 years of age and older, who have
responded inadequately to previous therapy with MTX. Tuyory
can be given as monotherapy in case of intolerance to MTX or
where continued treatment with MTX is inappropriate.

Giant cell arteritis (GCA)

Tuyory is indicated for the treatment of GCA in adult patients.

The full indication for Tuyory 162 mg solution for injection in pre-filled

pen is:

Rheumatoid arthritis (RA)

Tuyory, in combination with methotrexate (MTX), is indicated
for

e the treatment of severe, active and progressive RA in
adults not previously treated with MTX.
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Product data

New active substance status

1.2. Scientific advice

e the treatment of moderate to severe active RA in adult
patients who have either responded inadequately to, or
who were intolerant to, previous therapy with one or
more disease-modifying anti-rheumatic drugs (DMARDSs)
or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in
case of intolerance to MTX or where continued treatment with
MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression
of joint damage as measured by X-ray and to improve
physical function when given in combination with
methotrexate.

Systemic juvenile idiopathic arthritis (SJIA)

Tuyory is indicated for the treatment of active sJIA in patients
12 years of age and older, who have responded inadequately
to previous therapy with non-steroidal anti-inflammatory
drugs (NSAIDs) and systemic corticosteroids.

Tuyory can be given as monotherapy (in case of intolerance
to MTX or where treatment with MTX is inappropriate) or in
combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with methotrexate (MTX) is indicated
for the treatment of pJIA (rheumatoid factor positive or
negative and extended oligoarthritis) in patients 12 years of
age and older, who have responded inadequately to previous
therapy with MTX.

Tuyory can be given as monotherapy in case of intolerance to
MTX or where continued treatment with MTX is inappropriate.

Giant cell arteritis (GCA)

Tuyory is indicated for the treatment of GCA in adult patients.

Not applied for

Table 1: Scientific advice and protocol assistance

Topic
(qualit
1 74

non-
clinical

/

clinical

Reference number Brief summary of the advice
/ Coordinator(s)
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4 August 2016

Quality
, Non-
clinical
and

Clinical

MHRA: 1311/

The Scientific advice pertained to the
following quality, non-clinical and clinical
aspects:

- Strategy to ascertain comparability
between the proposed biosimilar and the
reference product (Ro-Actemra)

- DS and DP development

- Design of the phase I study to
demonstrate the PK biosimilarity, and of
the Phase III study to demonstrate
efficacy similarity

14 December
2017

Quality
, Non-
clinical
and

Clinical

EMEA/H/SA/3704/1
/2017/SME/III

Dr Andreas Kirisits
and Dr Jan Mueller-
Berghaus

The Scientific advice pertained to the
following quality, non-clinical and clinical
aspects:

- Physicochemical and functional
comparability of the proposed biosimilar and
the reference product RoActemra

- Adequacy of the in vitro and in vivo non-
clinical development programme.

- Design of the clinical development
programme (PK and phase III studies)

- Extrapolation of clinical study data to all
authorized indications of the reference
product

29 May 2019

Quality
and
Clinical

EMEA/H/SA/3704/1
/FU/1/2019/SME/II
I

Dr Elena Wolff-Holz
and Mr Christian
Gartner

This is a follow-up advice of the above 2017
procedure. It pertained to the following
quality and clinical aspects:

- Physicochemical and functional
comparability of the proposed biosimilar
and the reference product drug substance
following changes to the manufacturing
process

- QTTP revision

- Product characterization

- DS and DP specifications

- Design of a comparative, randomized,
double-blind efficacy, safety, and
immunogenicity study in patients with
rheumatoid arthritis

- Adequacy of the overall clinical
development programme

-  Extrapolation of clinical study data to all
authorized indications of the reference
product

27 February
2020

Clinical

EMEA/H/SA/3704/1
/FU/2/2020/SME/II

Dr Elina R6nnemaa
and Dr Linda
Trauffler

This is a second follow-up advice of the above
2017 procedure. It pertained to the following
clinical aspects:

- Design of a PK, safety, and tolerability study
comparing subcutaneous administration of
Tuyory and EU-sourced RoActemra in healthy
Japanese volunteers

- Design of an efficacy, safety, and
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immunogenicity study comparing intravenous
administration of the proposed biosimilar
product and EU-sourced RoActemra in
Japanese patients with moderate to severe
rheumatoid arthritis with inadequate response
to methotrexate

- Adequacy of the overall clinical development

programme
15 December Clinical Scientific Advice The Scientific advice pertained to the
2021 Paul Ehrlich Institut following clinical aspects:

- identified sequence variants and their
potential impact on the biosimilarity
assessment of RGB-19 (Tuyory)

- relevance and clinical relevance of
differences in sequence variants in the clinical
programme of RGB-19 (Tuyory)

21 November Quality MHRA 6022/RGB- The Scientific advice pertained to the
2023 , Non- 19 (Tocilizumab) following quality, non-clinical and clinical
clinical aspects:
and s
Clinical - assessment of comparability of Tuyory

(tocilizumab) as a biosimilar to RoActemra,

- Validation and criteria of the bioanalytical
methods

- Adequacy of the clinical development

program
25 January Quality EMA/SA/00001573 The Scientific advice pertained to the
2024 62 following quality aspects:
Vilma Petrikaite - Acceptability of the proposed quality
and Andrea Laslop comparability approach between the pre-filled

syringe and autoinjector presentations.

1.3. Eligibility to the centralised procedure

The applicant Chemical Works of Gedeon Richter Plc. (Gedeon Richter Plc.) submitted on 28 February
2025 an application for marketing authorisation to the European Medicines Agency (EMA) for Tuyory
(Tocilizumab), through the centralised procedure falling within the Article 3(1) and point 1 of Annex of
Regulation (EC) No 726/2004.

The applicant applied for the following indications:
Tuyory, 20 mg/ml, Concentrate for solution for infusion

Rheumatoid arthritis (RA)

Tuyory, in combination with methotrexate (MTX), is indicated for:

e the treatment of severe, active and progressive RA in adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult patients who have either responded
inadequately to, or who were intolerant to, previous therapy with one or more disease-modifying
anti-rheumatic drugs (DMARDSs) or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate.
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Tuyory has been shown to reduce the rate of progression of joint damage as measured by X-ray and to
improve physical function when given in combination with MTX.

Coronavirus disease 2019 (COVID-19)

Tuyory is indicated for the treatment of COVID-19 in adults who are receiving systemic corticosteroids
and require supplemental oxygen or mechanical ventilation.

Systemic juvenile idiopathic arthritis (sJIA)

Tuyory is indicated for the treatment of active sJIA in patients 2 years of age and older, who have
responded inadequately to previous therapy with non-steroidal anti-inflammatory drugs (NSAIDs) and
systemic corticosteroids. Tuyory can be given as monotherapy (in case of intolerance to MTX or where
treatment with MTX is inappropriate) or in combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with MTX is indicated for the treatment of pJIA (rheumatoid factor positive or
negative and extended oligoarthritis) in patients 2 years of age and older, who have responded
inadequately to previous therapy with MTX. Tuyory can be given as monotherapy in case of intolerance
to MTX or where continued treatment with MTX is inappropriate.

Cytokine release syndrome (CRS)

Tuyory is indicated for the treatment of chimeric antigen receptor (CAR) T cell-induced severe or life-
threatening CRS in adults and paediatric patients 2 years of age and older.

Tuyory, 162 mg, Solution for injection in pre-filled syringe (glass)

Rheumatoid arthritis (RA)

Tuyory, in combination with methotrexate (MTX), is indicated for:

e the treatment of severe, active and progressive RA in adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult patients who have either responded
inadequately to, or who were intolerant to, previous therapy with one or more disease-modifying
anti-rheumatic drugs (DMARDSs) or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression of joint damage as measured by X-ray
and to improve physical function when given in combination with methotrexate.

Systemic juvenile idiopathic arthritis (sJIA)

Tuyory is indicated for the treatment of active sJIA in patients 1 year of age and older, who have
responded inadequately to previous therapy with non-steroidal anti-inflammatory drugs (NSAIDs) and
systemic corticosteroids. Tuyory can be given as monotherapy (in case of intolerance to MTX or where
treatment with MTX is inappropriate) or in combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with MTX is indicated for the treatment of pJIA (rheumatoid factor positive or
negative and extended oligoarthritis) in patients 2 years of age and older, who have responded
inadequately to previous therapy with MTX. Tuyory can be given as monotherapy in case of intolerance
to MTX or where continued treatment with MTX is inappropriate.
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Giant cell arteritis (GCA)

Tuyory is indicated for the treatment of GCA in adult patients.

Tuyory, 162 mg, Solution for injection in pre-filled pen

Rheumatoid arthritis (RA)

Tuyory, in combination with methotrexate (MTX), is indicated for

e the treatment of severe, active and progressive RA in adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult patients who have either responded
inadequately to, or who were intolerant to, previous therapy with one or more disease-modifying
anti-rheumatic drugs (DMARDSs) or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression of joint damage as measured by X-ray
and to improve physical function when given in combination with methotrexate.

Systemic juvenile idiopathic arthritis (sJIA)

Tuyory is indicated for the treatment of active sJIA in patients 12 years of age and older, who have
responded inadequately to previous therapy with non-steroidal anti-inflammatory drugs (NSAIDs) and
systemic corticosteroids (see section 4.2).

Tuyory can be given as monotherapy (in case of intolerance to MTX or where treatment with MTX is
inappropriate) or in combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with methotrexate (MTX) is indicated for the treatment of pJIA (rheumatoid
factor positive or negative and extended oligoarthritis) in patients 12 years of age and older, who have
responded inadequately to previous therapy with MTX (see section 4.2).

Tuyory can be given as monotherapy in case of intolerance to MTX or where continued treatment with
MTX is inappropriate.

Giant cell arteritis (GCA)

Tuyory is indicated for the treatment of GCA in adult patients.

1.4. Legal basis and dossier content

The legal basis for this application refers to:
Article 10(4) of Directive 2001/83/EC - relating to applications for biosimilar medicinal products

The application submitted is composed administrative information, complete quality data, appropriate
non-clinical and clinical data for a similar biological medicinal product.

The chosen reference product is:

Medicinal product which is or has been authorised in accordance with European Union provisions in
force for not less than 8 years in the EEA:
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Product name, strength, pharmaceutical RoActemra (EU)
form:

- 20 mg/ml, Concentrate for solution for
infusion

- 162 mg, Solution for injection in pre-filled
syringe (glass)

Marketing authorisation holder: Roche Registration GmbH

Date of authorisation: - 16-01-2009 for the 20 mg/ml, Concentrate
for solution for infusion

- 23-04-2014 for the 162 mg, Solution for
injection in pre-filled syringe (glass)

Marketing authorisation granted by: European Union

Marketing authorisation number: 20 mg/ml, Concentrate for solution for
infusion:

EU/1/08/492/001
EU/1/08/492/002
EU/1/08/492/003
EU/1/08/492/004
EU/1/08/492/005
EU/1/08/492/006

Solution for injection in pre-filled syringe
(glass):

EU/1/08/492/007
EU/1/08/492/008

Medicinal product authorised in the European Union/Member States where the application is made for
European reference medicinal product:

Product name, strength, pharmaceutical RoActemra (EU)

form: .
- 20 mg/ml, Concentrate for solution for

infusion

- 162 mg, Solution for injection in pre-filled
syringe (glass)

- 162 mg, Solution for injection in pre-filled pen

Marketing authorisation holder: Roche Registration GmbH

Date of authorisation: - 16-01-2009 for the 20 mg/ml, Concentrate
for solution for infusion

- 23-04-2014 for the 162 mg, Solution for
injection in pre-filled syringe (glass)

- 12-04-2018 for the 162 mg, Solution for
injection in pre-filled pen

Marketing authorisation granted by: ‘ European Union

Marketing authorisation number: 20 mg/ml, Concentrate for solution for
infusion:
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EU/1/08/492/001
EU/1/08/492/002
EU/1/08/492/003
EU/1/08/492/004
EU/1/08/492/005
EU/1/08/492/006

Solution for injection in pre-filled syringe
(glass):

EU/1/08/492/007
EU/1/08/492/008

162 mg, Solution for injection in pre-filled
pen:

EU/1/08/492/009
EU/1/08/492/010

Medicinal product which is or has been authorised in accordance with European Union provisions in
force and to which bioequivalence has been demonstrated by appropriate bioavailability studies:

Product name, strength, pharmaceutical
form:

Marketing authorisation holder:

Date of authorisation:

Marketing authorisation granted by:

Marketing authorisation number:

Bioavailability studies numbers:

RoActemra (EU)

- 20 mg/ml, Concentrate for solution for
infusion

- 162 mg, Solution for injection in pre-filled
syringe (glass)

Roche Registration GmbH

- 16-01-2009 for the 20 mg/ml, Concentrate
for solution for infusion

- 23-04-2014 for the 162 mg, Solution for
injection in pre-filled syringe (glass)

European Union

20 mg/ml, Concentrate for solution for
infusion:

EU/1/08/492/003
EU/1/08/492/004

Solution for injection in pre-filled syringe
(glass):

EU/1/08/492/008

- RGB-19-101 for the Concentrate for
solution for infusion (Phase III. efficacy/safety
study)

- RGB-19-2101 for the Solution for injection
in pre-filled syringe (glass) (Phase I. PK/PD
study)
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1.5. Information on paediatrics

Not applicable

1.6. Information on orphan market exclusivity

1.6.1. Similarity with authorised orphan medicinal products

Pursuant to Article 8 of Regulation (EC) No 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with
authorised orphan medicinal products from the start of the procedure because there is no authorised
orphan medicinal product for a condition related to the proposed indication.

1.7. Steps taken for the assessment of the product

The rapporteur and Co-rapporteur appointed by the CHMP were:

Rapporteur: Kristina Dunder

Co-rapporteur: Hjalti Kristinsson

The application was received by the EMA on 28 February 2025
The procedure started on 27 March 2025
The CHMP rapporteur's first assessment report was received on 16 June 2025

The CHMP Co-rapporteur's first assessment report was added to the rapporteur’'s 20 June 2025
report on

The PRAC rapporteur's first assessment report was added to the rapporteurs’ 24 June 2025
report and circulated to all PRAC and CHMP members on

The CHMP agreed on the consolidated list of questions (LoQ) to be sent to the 24 July 2025
applicant during the meeting on

The applicant submitted the responses to the CHMP consolidated List of 02 October 2025
Questions on
The CHMP rapporteur circulated the CHMP and PRAC rapporteurs joint 17 November 2025

assessment report on the applicant’s responses to the list of questions (LoQ) to
all CHMP and PRAC members on

The PRAC agreed on the PRAC Assessment Overview and Advice to CHMP during 27 November 2025
the meeting on

The CHMP agreed on a list of outstanding issues (LoOI) to be sent to the 11 December 2025
applicant on

The applicant submitted the responses to the CHMP list of outstanding issues on 23 January 2026

The CHMP rapporteur circulated the CHMP and PRAC rapporteurs Joint 20 February 2026
assessment report on the applicant’s responses to the list of outstanding issues
to all CHMP and PRAC members on

The CHMP, in the light of the overall data submitted and the scientific discussion 26 February 2026
within the Committee, issued a positive opinion for granting a marketing
authorisation to Tuyory on
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1.8. CHMP outcome

1.8.1. Considerations related to paediatrics

Not applicable.

1.8.2. Considerations related to orphan market exclusivity

Not applicable

1.8.3. Opinion

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus
that the benefit-risk balance of Tuyory is favourable in the following indication(s):

The full indication for Tuyory 20 mg/ml concentrate for solution for infusion is:

Rheumatoid arthritis (RA)

Tuyory, in combination with methotrexate (MTX), is indicated for:
¢ the treatment of severe, active and progressive RA in adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult patients who have either responded
inadequately to, or who were intolerant to, previous therapy with one or more disease-modifying
anti-rheumatic drugs (DMARDSs) or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression of joint damage as measured by X-ray
and to improve physical function when given in combination with MTX.

Coronavirus disease 2019 (COVID-19)

Tuyory is indicated for the treatment of COVID-19 in adults who are receiving systemic corticosteroids
and require supplemental oxygen or mechanical ventilation.

Systemic juvenile idiopathic arthritis (sJIA)

Tuyory is indicated for the treatment of active sJIA in patients 2 years of age and older, who have
responded inadequately to previous therapy with non-steroidal anti-inflammatory drugs (NSAIDs) and
systemic corticosteroids. Tuyory can be given as monotherapy (in case of intolerance to MTX or where
treatment with MTX is inappropriate) or in combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with MTX is indicated for the treatment of pJIA (rheumatoid factor positive or
negative and extended oligoarthritis) in patients 2 years of age and older, who have responded
inadequately to previous therapy with MTX. Tuyory can be given as monotherapy in case of intolerance
to MTX or where continued treatment with MTX is inappropriate.

Cytokine release syndrome (CRS)

Tuyory is indicated for the treatment of chimeric antigen receptor (CAR) T cell-induced severe or life-
threatening CRS in adults and paediatric patients 2 years of age and older.
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The full indication for Tuyory 162 mg solution for injection in pre-filled syringe is:

Rheumatoid arthritis (RA)

Tuyory, in combination with methotrexate (MTX), is indicated for:
¢ the treatment of severe, active and progressive RA in adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult patients who have either responded
inadequately to, or who were intolerant to, previous therapy with one or more disease-modifying
anti-rheumatic drugs (DMARDSs) or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression of joint damage as measured by X-ray
and to improve physical function when given in combination with methotrexate.

Systemic juvenile idiopathic arthritis (sJIA)

Tuyory is indicated for the treatment of active sJIA in patients 1 year of age and older, who have
responded inadequately to previous therapy with non-steroidal anti-inflammatory drugs (NSAIDs) and
systemic corticosteroids. Tuyory can be given as monotherapy (in case of intolerance to MTX or where
treatment with MTX is inappropriate) or in combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with MTX is indicated for the treatment of pJIA (rheumatoid factor positive or
negative and extended oligoarthritis) in patients 2 years of age and older, who have responded
inadequately to previous therapy with MTX. Tuyory can be given as monotherapy in case of intolerance
to MTX or where continued treatment with MTX is inappropriate.

Giant cell arteritis (GCA)

Tuyory is indicated for the treatment of GCA in adult patients.
The full indication for Tuyory 162 mg solution for injection in pre-filled pen is:

Rheumatoid arthritis (RA)

Tuyory, in combination with methotrexate (MTX), is indicated for
e the treatment of severe, active and progressive RA in adults not previously treated with MTX.

e the treatment of moderate to severe active RA in adult patients who have either responded
inadequately to, or who were intolerant to, previous therapy with one or more disease-modifying
anti-rheumatic drugs (DMARDSs) or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate.

Tocilizumab has been shown to reduce the rate of progression of joint damage as measured by X-ray
and to improve physical function when given in combination with methotrexate.

Systemic juvenile idiopathic arthritis (sJIA)

Tuyory is indicated for the treatment of active sJIA in patients 12 years of age and older, who have
responded inadequately to previous therapy with non-steroidal anti-inflammatory drugs (NSAIDs) and
systemic corticosteroids.
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Tuyory can be given as monotherapy (in case of intolerance to MTX or where treatment with MTX is
inappropriate) or in combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA)

Tuyory in combination with methotrexate (MTX) is indicated for the treatment of pJIA (rheumatoid
factor positive or negative and extended oligoarthritis) in patients 12 years of age and older, who have
responded inadequately to previous therapy with MTX.

Tuyory can be given as monotherapy in case of intolerance to MTX or where continued treatment with
MTX is inappropriate.

Giant cell arteritis (GCA)

Tuyory is indicated for the treatment of GCA in adult patients.

The CHMP, therefore, recommends the granting of the marketing authorisation subject to the
conditions described in the following sections.

1.8.4. Conclusions on biosimilarity and benefit risk balance

Based on the review of the submitted data, Tuyory is considered biosimilar to RoActemra
(tocilizumab). Therefore, a benefit/risk balance comparable to the reference product can be concluded.

1.8.5. Conditions or restrictions regarding supply and use

Medicinal product subject to restricted medical prescription (See Annex I: Summary of Product
Characteristics, section 4.2).

1.8.6. Other conditions and requirements of the marketing authorisation

1.8.6.1. Periodic safety update reports

The requirements for submission of periodic safety update reports for this medicinal product are set
out in the list of Union reference dates (EURD list) provided for under Article 107¢c(7) of Directive
2001/83/EC and any subsequent updates published on the European medicines web-portal.

1.8.7. Conditions or restrictions with regard to the safe and effective use of
the medicinal product

1.8.7.1. Risk management plan (RMP)

The marketing authorisation holder (MAH) shall perform the required pharmacovigilance activities and
interventions detailed in the agreed RMP presented in Module 1.8.2 of the marketing authorisation and
any agreed subsequent updates of the RMP.

An updated RMP should be submitted:
e At the request of the European Medicines Agency;

¢ Whenever the risk management system is modified, especially as the result of new
information being received that may lead to a significant change to the benefit/risk profile or
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as the result of an important (pharmacovigilance or risk minimisation) milestone being
reached.

If the dates for submission of a PSUR and the update of a RMP coincide, they can be submitted at the
same time.

1.8.7.2. Additional risk minimisation measures

The proposed additional risk minimisation measures include a patient (alert) card.
Key messages of the additional risk minimisation measures are described below:
Patient Card

e To address the risk of getting infections which can become serious if not treated. In addition, some
previous infections may reappear. Patients should seek guidance from their healthcare professional
in case they develop an infection of any kind (even a head cold) at the time of their scheduled
treatment with Tuyory.

e To address the risk that patients using Tuyory may develop complications of diverticulitis which can
become serious if not treated. Patients should inform their doctor immediately if they experience
signs and symptoms of stomach pain, or colic with a change in bowel habits, or notice blood in
their stool. The patient should inform the healthcare professional if they have or have had
intestinal ulceration or diverticulitis (inflammation in parts of the large intestine).

e To address the risk that patients using Tuyory may develop serious hepatic injury. Patients’ liver
function would be monitored for changes in the level of liver enzymes through liver function tests
during treatment with Tuyory. Patients should inform their doctor immediately if they experience
signs and symptoms of liver toxicity including tiredness, confusion, abdominal pain, pain or
swelling in the upper right side of the stomach area and jaundice (yellowing of the skin and eyes,
and have dark brown coloured urine).

1.8.8. Conditions or restrictions with regard to the safe and effective use of
the medicinal product to be implemented by the Member States

Not applicable.

1.8.9. Proposed list of recommendations

Table 2: Proposed list of recommendations

Description of recommendation

The applicant is recommended to continue the leachable study and to provide the data of the study
when available.

2. Introduction

2.1. Therapeutic context

This section is not relevant for a biosimilar.
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2.2. Aspects of development

Tuyory (company code RGB-19) has been developed as a biosimilar to originator RoActemra
(tocilizumab), for the same use with respect of administration and therapeutic indications as for the
EU-approved Reference Medicinal Product (RMP) RoActemra 20 mg/mL concentrate for solution for
infusion, 162 mg solution for injection in pre-filled syringe, 162 mg solution for injection in pre-filled
pen. Tuyory contains no novel excipients.

In the EU, tocilizumab is marketed by Roche Registration GmbH (RoActemra) since 2009.

The clinical development of RGB-19 comprised two pivotal clinical studies: One phase 1 single dose,
cross over study in healthy males, and one phase 3 study in RA-patients.

Scientific advice was obtained from the Medicines and Healthcare products Regulatory Agency (MHRA)
in 2016 and 2023 and from the European Medicines Agency (EMA) between 2017-2024. Advice given
regarding the clinical development of biosimilar tocilizumab is a historical part of the clinical
development strategy for RGB-19. Within the time span, important changes in the planning of clinical
studies were noted. According to the applicant, scientific advice procedures supported the clinical
development of RGB-19, resulting in two pivotal clinical studies and critical design and evaluation
features of these studies are based on scientific advice received. However, as the applicant states, the
clinical development strategy changed several times, not all recommendations by EMA have been
accepted, i.e., first time point of submission: After initial submission of 6-month data, the long-term
one year data will be submitted along with the response to the Day 120 LOQ assessment.

2.3. Description of the product

Tocilizumab is a recombinant humanised Immunoglobulin G1 (IgG1) monoclonal antibody against
human interleukin-6 (IL-6) receptor produced in Chinese hamster ovary cells by recombinant DNA
technology. Tocilizumab is used to treat inflammatory and autoimmune conditions. It belongs to the
pharmacotherapeutic group of immunosuppressants, interleukin inhibitors; ATC code: LO4ACOQ7.

The indication and posology of Tuyory are the same as the reference product. The composition of the
intravenous (IV) formulation is almost identical to the reference product and the subcutaneous (SC)
formulation is different from the reference product. Based on the EU Summary of Product
Characteristics (SmPC) the intended indications are: Rheumatoid arthritis (IV and SC formulation),
Giant cell arteritis (SC formulations only), Coronavirus disease 2019 (COVID-19) (IV formulation only),
Juvenile Idiopathic Arthritis (IV and SC formulations), Cytokine Release Syndrome (IV formulation

only).

2.4. Inspection issues

2.4.1. Good manufacturing practice (GMP) inspection

No inspection required.

2.4.2. Good laboratory practice (GLP) inspection

No inspection required.
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2.4.3. Good clinical practice (GCP) inspections

No issues regarding GCP have been identified. The clinical and bioanalytical sites in study RGB192101
have not undergone inspection by an EU/EEA inspectorate. However, the clinical study site has been
inspected by the Japanese Pharmaceuticals and Medical Devices Agency (PMDA), most recently in
October 2019. The bioanalytical laboratory is GLP certified, that undergoes regular GLP inspections by
the PMDA. In 2022, the bioanalytical laboratory underwent a remote regulatory assessment by the
FDA. In addition, audits by independent GCP/GLP consultants have been conducted and the
corresponding audit certificates have been submitted. No inspection was required.

A GCP inspection of the phase 3 study (RGB19101) has been conducted by the PMDA in the context of
the Tocilizumab dossier submission to PMDA. The notification has been received.

3. Quality aspects

3.1. Introduction

Tuyory is a proposed biosimilar to the reference medicinal product (RMP) RoActemra
(EMEA/H/C/000955). The active substance tocilizumab, also referred to as RGB-19, is a humanised
IgG1 monoclonal antibody (MAb) produced in Chinese hamster ovary (CHO) cells by recombinant DNA
technology.

The finished product is presented as:

- A concentrate for solution for infusion in 4 mL, 10 mL or 20 mL vial containing 20 mg/mL of
tocilizumab;

- A solution for subcutaneous (SC) injection in either a single use pre-filled syringe (PFS) or a single
use pre-filled pen (PFP) containing one dose of 162 mg tocilizumab.

The finished product for the vial presentations is formulated with sucrose, polysorbate 80 (PS80),
disodium phosphate dihydrate, sodium dihydrogen phosphate dihydrate, phosphoric acid concentrated
(for pH adjustment), sodium hydroxide (for pH adjustment) and water for injections.

The finished product for the PFS and PFP presentations is formulated with L-Histidine, L-Histidine
monohydrochloride monohydrate, L-Valine, L-Methionine, PS80, phosphoric acid concentrated (for pH
adjustment), sodium hydroxide (for pH adjustment) and water for injections.

3.2. Active substance

3.2.1. General information

RGB-19 is a recombinant humanised immunoglobulin G subclass 1 (IgG1) type MAb, composed of two
covalently linked heterodimers, each of which consists of a heavy and a light polypeptide chain. One N-
glycosylation site is present at Asn299 of the heavy chain. The amino acid sequence and the properties
of the antibody are acceptably presented in the dossier. The molecular weight (MW) is 148 kDa.

The proposed mechanism of action is inhibition of IL-6-mediated signalling, through binding to
membrane-bound IL-6 receptor (mIL-6R) and soluble IL-6 receptor (sIL-6R).

The information provided in this section is found acceptable.
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3.2.2. Manufacture, characterisation, and process controls

Description of manufacturing process and process controls

The active substance is manufactured at Gedeon Richter Plc. (Chemical Works of Gedeon Richter Pic.),
Richter Gedeon Utca 20, Debrecen, 4031 Hungary. All sites involved in manufacturing and control of
the active substance operate in accordance with EU GMP.

RGB-19 is manufactured at production scale. Chinese hamster ovary (CHO) cells are used for
expression. The manufacturing process consists of three main stages:

1) Upstream cell culture process (USP)) with thawing working cell bank (WCB) vial, inoculum I phases
for shake flask expansions, inoculum II phases for bioreactor, resp., and fed-batch production phase in
bioreactor.

2) Midstream process (MSP) including depth filtration and microfiltration.

3) Downstream process (DSP) including chromatography and , virus removal steps. Following
ultrafiltration/diafiltration and formulation, the last step with bulk filtration and filling is reached. The
active substance is then stored at <-70 °C.

One active substance batch is defined as the amount that is harvested, filtered, and purified from a
singleproduction bioreactor run. The batch numbering system is adequately described in the dossier.
Batch size is indicated as per the volume of the production bioreactor. This is acceptable.

Reprocessing is not performed in the tocilizumab active substance manufacturing process.
Lifetime studies for membrane and chromatographic columns are addressed.
The active substance manufacturing process is acceptably described.

Control of materials

Raw materials

Descriptions of raw materials used in master cell bank (MCB) / WCB preparation and active substance
manufacturing are provided. Compendial and non-compendial raw materials are listed and
specifications for all non-compendial raw materials are provided.

All buffers and solutions used in the process are listed with corresponding specifications. Resins,
membranes and filters used are listed and the manufacturer of each consumable is stated. In
conclusion, the raw materials used are sufficiently described.

The culture medium is stated to be a proprietary protein-and animal-free, chemically defined cell
culture medium formulation for the cultivation of CHO cells. The composition of the cell culture media
and feed solutions are provided. In case of the Cell culture production medium, (Feed medium A), and
(Feed medium B) the composition is not specified. This is found acceptable and the quality agreement
between the applicant and the supplier ensures that the applicant is informed about any changes in the
proprietary media to assess potential impact on the product.

No components in the commercial manufacturing process for the active substance are directly derived
from animal or human sources. This is acknowledged.

Detailed information has been provided regarding source, history, and generation of the cell substrate.
Sufficient information has been provided.

The generation of the cell banking system has been described in acceptable detail. The characterisation
and virus testing of the parental cell line, MCB, WCB1 and WCB2 are in accordance with ICH Q5A and
ICH Q5D. The WCB2 is used for commercial production only. An extensive analytic assessment of RGB-
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19 active substance batches produced using WCB1 and WCB2 has been performed and is provided in
3.2.R. WCB1 and WCB2 show a high level of comparability in terms of identity, purity, structure-
function-relationship and biological activity.

In conclusion, comparability between WCB1 and WCB2 in the manufacturing of RGB-19 active
substance has been demonstrated. Based on overall high degree of comparability no clinically
meaningful impact is expected on the performance of the product. This is accepted.

New WCB

The materials used in the culture and cryo-preservation of future WCB have been specified and listed.
Additionally, description of cultivation and establishment of future WCB has been provided. A general
protocol for the establishment of future WCBs has been submitted concerning the maintenance of the
safety, genetic stability, cell viability after thaw, cell growth, protein production, and product quality. It
also includes the respective analytical methods and acceptance criteria. Since this is in the dossier and
upon approval of MAA this allows that any newly qualified WCB will be implemented without the need
of further communication with the health authority.

End of production cell bank production and characterisation

Sufficiently detailed descriptions have been presented for the establishing of limit of in vitro cell age
(LIVCA) and end-of-production cell bank (EOPCB). The results from testing of the EOPCB confirm CHO
identity and the results from virus testing is as expected for CHO cells (some reverse transcriptase
(RT) activity detected and presence of A-type and C-type retrovirus-like particles). The results are
acceptable.

In addition, acceptable information on monitoring of MCB and WCB stability has also been provided.
Also, the data presented from studies of genetic stability is deemed acceptable.

For overall conclusion on virus strategy and testing, please refer to section A.2. adventitious agents’
safety.

Control of critical steps and intermediates

Manufacture of the RGB-19 active substance is controlled by process parameters for each stage of the
manufacturing process. In this section, definitions are provided for in-process controls (IPCs) and
critical process parameters (CPPs). There are no IPCs or CPPs defined for the midstream process.
Proven acceptable ranges (PARs) are established in S.2.6. The CPPs and IPCs for the active substance
manufacturing process are acceptably presented and harmonised with what is described in the Process
Description. Regarding the CPPs, it is presented how they are defined and controlled for the upstream
and downstream process steps, it is clear how the criticality was assigned and what distinguishes a
critical parameter from a non-critical. Furthermore, a complete list of the abbreviations and definitions
of all different input parameters (CPP, process performance parameter (PPP), general process
parameter (GPP)) and output attributes (IPC, process performance indicator (PPI), in-process
monitoring (IPM)) has been provided in the dossier. This is acceptable.

Acceptance criteria are provided for individual steps of the upstream and downstream processes,
respectively. Additional information on the justification for the IPC limits for active substance
manufacturing, specifically IPC limits for charge variant fraction analysis, was acceptably provided
upon request.

Description of test methods used for in-process testing have been provided. The methods include
determination of cell concentration, purity and titre. Related validation report summaries, submitted as
separate files to section 3.2.5.2.4, support the claim they are fit for purpose. This is agreed.

Consequences of an IPC or CPP deviation are acceptably described in this section.
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The unprocessed bulk has been identified as a critical intermediate in the RGB-19 active substance
manufacturing process. Test results with respect to product titre, microbial and viral contamination are
assessed in A.2. Endotoxin, bioburden, mycoplasma, adventitious viruses and viruses like particles were
tested on three individual commercial scale batches. Summary of the results are included in section
3.2.A.2. According to ICH Q5A, routine testing for adventitious viruses in production batches is
recommended. Therefore, these tests are also included as IPCs reflecting the criticality of the quality
attribute.

The indicator cell lines used are stated in S.2.4, and a 28-day in vitro assay is used routinely.

Description of process intermediates are presented with validated hold times and storage conditions.
This is found acceptable.

Process validation and/or evaluation

Process validation of the RGB-19 active substance manufacturing process was executed at the
proposed commercial manufacturing site. The validation study included consecutive process
performance qualification (PPQ) batches produced. In addition, results from commercial-scale GMP
batches produced were used in some of the process validation studies. Validation activities undertaken
by the applicant included process consistency validation, impurity clearance, hold time studies, resin
and membrane lifetime studies and transport validation.

Process consistency validation

Batch data results from the PPQ batches demonstrated that the process input parameters (CPPs) and
process output attributes (IPCs) met their corresponding acceptance criteria. This was demonstrated
for the upstream, midstream (IPC only) and downstream processes. Additional tests on the PPQs
covering all individual process steps with non-critical process control elements demonstrated that their
target acceptance ranges were met.

For the upstream process, process consistency was shown by plotting selected results (e.g. culture pH
and temp, dissolved oxygen, agitation speed) against cultivation time for the PPQ batches as well as
for two engineering batches. Overall, data were at target set points within accepted ranges. The
occurrence of a few deviations is explained.

Furthermore, batch homogeneity and batch-to-batch consistency for the PPQs was demonstrated and
all release specifications limits met. Process consistency is further supported by batch data in S.4.4.
Testing for sialic acid is not part of the release specification but was included during the validation. This
is acknowledged.

Protocol for ongoing process verification is not mentioned in the dossier. However, this is considered a
GMP matter and should follow the principles of GMP and is therefore acceptable.

Impurity clearance

As part of the process validation, removal of impurities associated with RGB-19 active substance
manufacturing was evaluated. The evaluation included product-related impurities (charge variants and
molecular mass variants) and process-related impurities (host-cell DNA, host-cell protein, leached
Protein A and sequence variants observed during process development). Testing results from different
stages of manufacturing, supportive of effective removal, is presented. Removal of anti-foam is
evaluated in S.3.2. This is acknowledged.

Hold time studies
Microbial hold time studies for all media, buffer solutions and process intermediates of the RGB-19

active substance manufacturing process were outlined to establish hold time limits under specified
conditions, including the storage vessel type and temperature. The hold time for each component was
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determined by the longest duration that a batch continued to meet acceptance criteria. Extensive set
of data is presented in the dossier. The approach is found acceptable and the microbial and
biochemical hold times are found justified.

Resin and membrane lifetimes

Lifetime studies have been conducted at small scale to establish the maximum number of product-
contacting cycles for each chromatography resin used during the different steps of the manufacturing
process. In addition, the lifetime for the membranes used tangential flow filtration (TFF) was
established. Number of cycles were validated at small scale for the chromatography. For TFF the
number of cycles were determined. Resin and membrane performance studies are further outlined in
section S.2.6. The resin and membrane lifetime validation study will also be verified during commercial
processing. Protocols have been added to the dossier. The lifetime studies are found acceptable.

Active substance transport validation study

Adequate information concerning the transport validation study was provided in the dossier.

To conclude, it is agreed that process validation activities undertaken by the applicant sufficiently
demonstrate that the intended commercial manufacturing process at Debrecen performs as expected.
The RGB-19 active substance manufacturing process is considered validated.

Manufacturing process development

Manufacturing Process History

Following acquisition of the initially developed product, Gedeon Richter Plc. changed its name to RGB-
19 and implemented a number of changes to the manufacturing process. Those changes are outlined in
this section.

Gedeon Richter modified the active substance process significantly during three development stages
before the final manufacturing process. In brief, USP development was performed using
microbioreactors pilot scale batches, and commercial scale batches. The MSP and DSP steps were also
evaluated and improved upon, in order for RGB-19 to meet the RMP’s quality target product profile
(QTPP) ranges.

GMP batches, including the engineering batches, batches for process validation and the PPQ batches
have since been produced at the Debrecen site using the final manufacturing process. The use of the
batches post PPQ production have mainly been to finalise glucose control strategy, critical quality
attributes (CQA) process capability analysis, hold time studies, long-term and accelerated stability
studies. Results are presented in the dossier, and changes are detailed in the dossier. Thus, the
description of the manufacturing process history is found acceptable.

Comparability

Batches produced at commercial scale were used for clinical trials. Given the final manufacturing
process was used to provide material for these clinical studies, no comparability exercise is required for
this purpose.

An extensive study report is though presented for active substance batches produced with the final
manufacturing process versus the initial process at commercial scale (from development stage III).
Importantly, a main reason for development of the final process was to optimise (i.e. reduce) the
presence of tocilizumab sequence variants, in particular asparagine to serine sequence variants, to
acceptable levels for the applicant to claim biosimilarity (refer to Scientific Advice
EMA/CHMP/SAWP/278572/2019). The final process was optimised at upstream level, thereby reducing
the proportion of asparagine to serine sequence variants in the produced RGB-19 active substance.
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Mass spectrometry (MS)-based structural characterisation data (presented in S.2.6) proved that the
asparagine to serine sequence variants in RGB-19 active substance produced with the final process
indeed were successfully reduced compared to RGB-19 active substance produced with the previous,
initial process. Furthermore, extensive side-by-side data on physicochemical properties and biological
functionality for RGB-19 active substance produced with the final versus initial process is summarised
in a separate quality comparability report. This report covers a large humber of analyses conducted to
address identity, higher order structure, post translational modifications, purity, structure-function-
relationship and potency. The applicant concludes that presence of sequence variants in the RGB-19
active substance batches was reduced to an acceptable level in terms of the efficiency and safety,
while none of the other analysed CQAs were affected substantially. Based on the comprehensive set of
analytical data presented, this conclusion is supported. The comparability study undertaken for the
optimised upstream process change is acknowledged and acceptable.

It can be noted that all batches of RGB-19 finished product SC and IV included in the Phase I and
Phase III clinical trials, process validation, comparability and stability studies as well as in the
biosimilarity exercise, were manufactured according to the same proposed commercial scale process of
both active substance and finished product.

Process development and control strategy

A control strategy was developed to assure the consistency of the process performance of RGB-19
active substance manufacturing, as well as the quality of the finished product. The identification of
CQAs was accomplished by a risk-based analysis approach using the QTPP, experimental data on RGB-
19 as well as the reference medicinal product (RMP), and published knowledge including available
authorisation documents of the RMP. The establishment of QTPP ranges for RGB19 active substance
and finished product from RMP, i.e. RoActemra and Actemra, is presented in 3.2.5.2.6. This assessed
to be in accordance with ICH Q8 and EMA/CHMP/BWP/247713/2012 guidelines and therefore
acceptable.

The CQAs were categorised into three main groups: obligatory CQAs (composition and strength,
contaminants of bacterial origin, drug specific QAs), leachables and product variants. The overall risk
of a given quality attribute for the product variants and process related impurities, that may affect
bioactivity, pharmacokinetics (PK) /pharmacodynamics (PD), immunogenicity and safety of the
product, was established on basis of its uncertainty and impact. The scoring system for uncertainty
and impact is presented in the dossier. Considering the CQAs of the active substance have been listed,
the rationale for designating these characteristics as CQAs have been provided and that CQAs selected
for process characterisation studies have been presented, the CQA assessment is deemed acceptable.

Upstream process development included optimisation of product glycation. The applicant explains that
glycation generates structural heterogeneity in the product that can potentially affect potency and
safety by blocking the biologically functional site or by further degradation that induces aggregation.
Therefore, the mono-glycated ratio is a CQA with a target QTPP range of established from the RMP. For
RGB-19, a low glucose control strategy was first developed at microscale to reduce product glycation.
Further optimisation of product glycation was performed. The process improvements implemented
have succeeded in reducing the upstream levels of product glycation. This optimisation work is
acknowledged. Upon request, the applicant confirmed that the glucose control strategy was changed
and remained unchanged in all subsequent RGB-19 active substance batches including the PPQ
batches. The glucose control strategy related to a minor fine-tuning of daily glucose setpoints with no
impact on cell culture performance or product quality. Consequently, the claim that engineering
batches are representative of the final manufacturing process is agreed.

Importantly, the applicant has also confirmed that no additional process changes was undertaken after
the manufacturing of the PPQ batches had started.
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A cause and effects (C&E) analysis based on criticality calculations was performed to understand the
impact of mid- and downstream process steps on quality attributes (QAs). Results from pilot scale
batches and production batches were evaluated. Protein A chromatography, MMAEX chromatography,
and CEX chromatography steps were identified as the most critical steps in midstream and
downstream processing. Considering the Protein A column removes process-related impurities, the
MMAEX column removes high molecular weight species (HMWSs), leached Protein A (LPA), and HCP
glutamine variants are reduced to acceptable levels during the incubation and CEX chromatography
steps, this can be agreed.

Process Characterisation Studies

A separate set of studies was performed to establish PARs for the up-, mid-and downstream process. It
is claimed that studies were performed on scale-down models from the commercial scale process. A list
of studies performed with the purpose of determining PAR is shown. A description of the scale-down
models used to establish proven acceptable ranges (PARs) has been provided upon request. In
addition, detailed information on the qualification and evaluation of these scale-down models as well as
the experimental and statistical analyses carried out have been provided as Annexes. The applicant
justifies the relevance of the scale-down models based on statistical analyses including equivalency
test and multi variate data analysis based on commercial scale data. Results obtained were found
significantly comparable and showed a good level of agreement regarding all the investigated process
parameters and quality attributes. Thus, the justification of the scale-down models as valid models for
the RGB-19 manufacturing process is found acceptable.

Parameter characterisation studies were carried out to define the PARs. Details have been provided
and the applicant has acceptably described and justified the use of scale-down models for these
studies. Results and conclusions are found supportive of the proposed ranges. Hence, the PARs are
found acceptable.

Several process parameters were identified as critical for the USP production phase and for most of the
DSP steps. The USP production phase is controlled by different CPPs. For example, culture glucose
concentration was monitored with individual PAR set points for PAR

The DSP chromatography steps were investigated according to a design of experiments (DoE)
approach with 3 input parameters (protein load, conductivity and pH of the load), respectively. For
(Protein A chromatography), the operating ranges were determined using worst-case and one factor at
a time (OFAT) approaches. The established PARs, including PAR set points, for the identified critical
process parameters are presented.

For the membrane and chromatography column performance studies, the applicant describes that

validations of the small-scale models are presented. The acceptance criteria were defined through

statistical evaluation of data derived from commercial-scale batches. The setting of the acceptance
criteria and the validity of the scale-down models are found acceptable.

Extractables and leachables, contact materials

An evaluation of extractables and leachables and from contact materials was performed on the
materials with product contact during the active substance manufacturing process with an acceptable
conclusion that the safety concern was negligible. All calculated permitted daily exposure (PDE) levels
were below the permitted levels indicating that there are no safety concerns due to potential
leachables of primary contact materials (PCMs) in the manufacture and storage of RGB-19 active
substance. Mutagenic/genotoxic potential of extractable compounds were discussed in detail. In
conclusion, the applicant has addressed the development history of the RGB-19 active substance
manufacturing process.
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In conclusion, the process development and characterisation, including development of the control
strategy, is considered adequately described and justified. The information provided in section
3.2.5.2.6 is acceptable.

Characterisation

Tocilizumab is a recombinant humanised mAb of the IgG1 subclass with a molecular weight of
approximate 148 kDa. It contains 16 disulfide bridges and an asparagine residue at position 299 (Asn
299) in each heavy chain, that is amenable to glycosylation.

Characterisation of RGB-19 active substance was performed with respect to structural, physicochemical
and biological functions and activities. The main batch used for characterisation was the primary
reference standard PRS-RGB19-02. The choice of PRS-RGB19-02 is endorsed since it originates from
PPQ1 produced with the final manufacturing process. In addition, material from its preceding
development reference standard, PRS-RGB19-01 and three RMPs sourced from EU, and non-EU market
were included in the structural studies since the majority of the characterisation studies was conducted
as part of the comparative analytical similarity assessment (section 3.2.R).

The methods used are qualified, state-of-the-art and the use of orthogonal methods is acknowledged.

Structural characterisation

The primary structure characterisation included intact and subunit (light chain and two different heavy
chains fragment; aa 1-238 and aa 239-448, resp.) mass analyses by RP-HPLC-ESI-MS. To confirm the
amino acid sequence of the heavy and light chains, peptide mapping was performed under reducing
conditions. Three combinations of enzymes were used for protein cleavage, to fully cover the primary
structure. Representative base peak and total ion chromatograms (including overlay with RMPs), lists
of peptides identified (all mass accuracy within £5 ppm) and sequence coverage of heavy and light
chain are included in the dossier. A sequence coverage of 100% is demonstrated for RGB-19
tocilizumab. In conclusion, it is agreed that the primary sequence is sufficiently verified.

The predicted disulfide bond structure, with 12 intrachain and 4 interchain bridges, was confirmed by a
non-reducing Lys-C+ trypsin peptide mapping after protection with N-ethylmaleimide (NEM) to avoid
formation of mismatches during sample preparation. Besides the major disulfide bridge containing
peptides identified by MS, some minor cysteine variants such as free thiol groups were detected and
presented. The amount of free thiol groups was further determined quantitatively by Ellman’s assay in
3.2.R. The obtained results showed free thiol content in RGB-19 below the reporting limit of the
analytical method. This is endorsed.

Higher order structure was analysed by 2D nuclear magnetic resonance (NMR), micro-differential
scanning calorimetry (DSC) and far UV circular dichroism (CD) spectroscopy. Taken together, results
from these methods were indicative of an immunoglobulin molecule with proper folding. This is found
acceptable.

Physiochemical characterisation

Verification of the conserved glycosylation site at Asn299 was performed by enzymatic treatment (Lys-
C and trypsin) of PNGase F glycosidase digested tocilizumab samples. The N-glycan pattern was
investigated by InstantPC labelling with Hydrophilic interaction chromatography (HILIC), ultra-high
performance liquid chromatography (UHPLC), flow injection electrospray ionisation tandem mass
spectrometry (FL/ESI-MS/MS) during the similarity assessment. The six dominating glycoforms were
presented in this section as GOF, G1F, G1F’, G2F, GO and Man5 and the composition data could be
found in S.3.2. Assignment of peaks from peptide mapping of intact RBG-19 samples also shows the
presence of the major glycoforms. Subunit peptide mapping following IdEs protease digestion further
located the glycosylation to the Fc/2 fragment.
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Sialic acid content was quantified by reverse phase HPLC (RP-HPLC) method with fluorescence
detection. The levels of the potential immunogenic form N-glycolylneuraminic acid (NGNA) were below
limit of detection.

A LC-MS/MS based approach under reducing conditions was used to determine N- and C-terminal
heterogeneity as well as oxidation, deamidation and isomerisation sites. The glycation sites were also
investigated by this method while the level was determined by an intact glycation method. The higher
level of glycation in RGB-19 compared to RMPs was subject for process optimisation studies and is
discussed in S.2.6. It is stated by the applicant that this difference is not considered critical, since it
has no effect on bioassay results.

The N-glycan structures of RGB-19 are found sufficiently characterised.

Quantitative information about charge variants in RGB-19 active substance was provided by cIEF and
IEX-HPLC. Further characterisation of enriched charge variants by MS-methods revealed various
aspartic acid isomerisation variants (LC_D167, HC_D282; none located in the CDR-regions); C-
terminal Lysine variants; a C-terminal Proline amidation variant in the basic fraction. In the acidic
fraction, N-terminal carbamylated variant and glycated variants (none localised in the CDRs of RGB-
19) were identified.

For size variants, a representative SEC-HPLC chromatogram of a RGB-19 active substance batch is
presented showing a dominating monomeric form of RGB-19 and HMWs. The low molecular weight
(LMW) species were quantified by NR-CS-SDS and further characterised by HILIC-MS identification
under partially reduced conditions after deglycosylation to identify different antibody fragments.
Isolation and further analysis of the HMW species is presented in the analytical similarity assessment
(CTD 3.2.R) where SEC-MALLS was used to evaluate the molecular weights of the HMWs in RGB-19
finished product batches. HMW weights were around 300 kDa indicating dimer formation. Furthermore,
monomer Mw and HMW Mw data show that RGB-19 batches are similar to RoActemra. Batches of
different presentation also show similarity. Size distribution data by analytical ultracentrifugation
showed that the monomeric content was dominant in RGB-19 finished product batches. This is
acceptable.

Biological functions and activities

Tocilizumab binds to both the transmembrane and soluble IL-6 receptors (mIL-6R and sIL-6R,
respectively), thereby inhibiting cell proliferation. Relative antigen binding for RGB 19 active substance
was evaluated by two methods, sIL-6R binding by ELISA and mIL-6R binding by flow cytometry. Thus,
Fab binding to both the soluble and the membrane bound receptor were investigated. It was
demonstrated that Fab binding was consistent between batches (see 3.2.R). Dose-response curves for
both the antigen assays are presented. Moreover, ligand binding data by biolayer interferometry (BLI)
generated a Kp value proving a specific, high affinity interaction. The sIL-6R binding ELISA method is
included in the RGB-19 active substance specification to test for antigen binding at release. This is
acceptable from a characterization point of view.

Effector functions in terms of Fc-receptor binding and binding to C1q were evaluated by BLI using a
receptor capture approach for each assay. Representative sensorgrams and kinetic data are presented
for each receptor showing Kp-values in the expected nM and pM ranges. The specific Fc receptors
characterised were FcRn, FcyRI, FcyRIIa R131, FcyRIIIa V158. It's noted that only one polymorphism
variant of FcyRIIa and FcyRIIIa was studied, respectively. The biosimilarity exercise should include
binding to both polymorphic receptor in cases where binding to FcyRIla and FcyRIIIa is a relevant
quality parameter, respectively. However, considering RGB-19 has been shown to not induce any
ADCC and CDC activity, the panel of Fc-receptors studied here can be deemed acceptable.
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The RGB active substance was further characterised with respect to functional activities. These
included anti-proliferation, inhibition of tocilizumab STAT3 phosphorylation, dissociation activity of the
IL-6/sIL6R complex and inhibition of sIL-6R mediated trans signaling. In conclusion, the repertoire of
cell-based and ligand-based assays developed to characterise the biological functions and activities of
RGB -19 active substance is acknowledged. It is noted that the same methods were applied and that
the results are further evaluated in the biosimilarity assessment exercise with consistent results. This
is acceptable.

Impurities

Presence, identity and risk assessments of product- and process related impurities arising from e.g.,
raw materials, manufacturing process and product-related degradation, were discussed in section
3.2.S.3.2 and Appendices thereof.

Product-related impurities of RGB-19 active substance include, N-glycoforms, charge variants, oxidised
forms, HMW and LMW species and non-glycosylated heavy chain (NgHC). Biological functional
characterisation results have been submitted for the charge variants and degradation products
(oxidation, HMW and LMW, deamidated, and isomerisation variants). Generally, no significant
difference in biological activity or target binding of the charge variants was detected, when compared
to the RMP. Only the binding activity of the Al acidic variant (measured by ELISA) showed slightly
below the RMP, and in case of the A2 acidic variant slightly decreased antiproliferation activity in TF-1
was detected. The characterisation of the product-related variants is found acceptable.

The process-related impurities addressed in section 3.2.S.3.2. included residual host cell proteins
(HCPs), residual host cell DNA (hcDNA), LPA, bacterial endotoxins (BET) and microbial contaminants.
Media components were also discussed. Safety assessments and calculation of PDE limits are outlined
in separate Appendixes for Protein A and for media components: Batch results presented in this section
confirm efficient removal of all the process-related impurities. The applicant concluded that
simethicone in the active substance is evaluated as a minimal safety risk and that the clearance
potential does not need to be demonstrated by analytical measurements. This is acceptable.

Robust clearance of raw materials is shown in section S.2.3. Contaminants are thoroughly controlled

during the manufacturing process and the capability of the active substance process for virus removal
is discussed in section A.2. Furthermore, based on the results of a risk assessment report, the risk of
presence of nitrosamine impurities in RGB-19 active substance is considered low. This is agreed. The

characterisation of impurities in RGB-19 active substance is found acceptable.

3.2.3. Specifications

Specifications

The specification of RGB-19 active substance includes tests for general pharmaceutical quality
(appearance, colour, opalescence, pH, osmolality, visible particles), for purity (size and charge
variants), for N-glycosylation, for process related impurities (HCP, HCDNA), for biological activity, for
microbiological control (bacterial endotoxin, bioburden) and protein content. The inclusion of two
highly specific tests (capillary isoelectric focusing (cIEF) and peptide mapping) to establish the identity
of RGB-19 active substance is endorsed. Regarding biological activity, it is noted that different tests
are included in the specifications for active substance and finished products, respectively. Quality
control of active substance with respect to biological activity is performed using the in house sIL-6R
binding ELISA method to test for relative antigen binding. For the finished product presentations, the
in-house antiproliferation assay is used as the biological activity test to monitor cell-based potency. In
principle, different tests for biological activity at active substance versus finished product level is
acceptable provided the validation and justification of these methods have been acceptably performed.
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For compendial methods, references are made to the corresponding Ph. Eur. chapters. For non-
compendial method, the type of method used for analysis is stated.

The applicant confirmed that active substance specification is used for release and stability testing with
the same proposed acceptance criteria.

To provide a clear link between the active substance specifications, the method descriptions and the
validation summaries, in-house method numbers have been defined and provided for all non-
compendial test methods.

Regarding BET testing, the compendial LAL test based on the Limulus Amebocyte lysate (Ph. Eur.
2.6.14) is used. Whilst this is acceptable, the applicant has laid down a tentative plan for transitioning
from compendial LAL test to Ph. Eur. 2.6.32 Test for BET using recombinant factor C. This is endorsed.

Justification of specification

To set the specification limits for the quality control of the RGB-19 tocilizumab active substance, the
applicant has used a strategy based on statistical calculations (on release and long-term stability data
of representative active substance batches), extrapolation to the end of shelf-life, process capability
analysis and the QTPP range. Results from characterisation, qualification of analytical methods and
compendial requirements have also been taken into account. This strategy is acceptable.

The proposed acceptance criteria at release and end of shelf life are identical for all specification tests
that are stability indicating. Tests that are not stability indicating, that is identification tests by cIEF
and peptide mapping, purity tests for N-glycan patterns and high mannose glycan as well as impurity
tests for HCP and hcDNA, are not included for end of shelf-life testing. Overall, the active substance
specification criteria are aligned with the limits at release of the three finished product specifications,
where applicable. This is acceptable.

For compendial tests, the specification limits, as defined, are considered acceptable. For the two
identity tests, peptide mapping and IEX-HPLC, the acceptance criteria are based on that the profile of
the test sample conforms to the reference standard, which is found acceptable. The limits for protein
content are found reasonable.

The proposed upper limit for HCP by the process specific ELISA is based on variance of the method and
commercial scale batch data, including batches for clinical material, showing consistent low levels .
Thus, the upper limit for HCP is assessed to be justified based on obtained batch data.

Dose calculations based on the 10ng/dose WHO limit and a worst-case scenario (maximum dose) was
used to derive the upper limit for host cell DNA (hcDNA). All data from active substance release
batches were under the LLOQ. The proposed limit for hcDNA, tested at active substance release, is
agreed.

The acceptance criterion for BET by turbidimetric kinetic method was based on the calculation formula
presented in compendial monographs that takes into account the daily dose of the finished product.
Details of the endotoxin limit calculation of RGB-19 active substance is presented in the dossier along
with calculations on maximum dose of the finished product (both finished product IV and finished
product SC) based on the clinical studies. This is found acceptable.

The specifications for RGB-19 were amended during development. A justification for each method
included in the development specification but excluded from the proposed specification is provided. The
following methods were excluded from the proposed active substance specification: N-glycan pattern
(i.e. afucosylated glycans), oxidised forms, sialic acid content, size variants (i.e. non-glycosylated
heavy chain) and cell-based potency assay (antiproliferation assay). As mentioned above, the
antiprolifiration is proposed as potency assay for finished product release while the antigen-binding
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assay is proposed for active substance release.

The proposed specification for the antigen-binding assay (80-125%) is supported by process capability,
development data and GMP batch data including clinical and process validation batches (. According to
the applicant, the limits have been set to be slightly wider, than the mean + 3SD calculation, to have a
safety margin for manufacture and stability studies; the wider limits applied for the marketed RMP
ensures that this causes no efficacy or safety issues. This is acceptable.

Testing for residual Protein A is not mentioned in this section but the clearance ability of the active
substance process for impurities including leached Protein A (LPA) was demonstrated in S.3.2 for the
PPQ batches. This is acceptable.

In conclusion, a rationale has been given for including the proposed set of test methods, with
acceptance criteria, in the active substance specification out of a wider range of test methods used
during development. This is found acceptable.

In conclusion, the proposed specifications of the RGB 19 active substance are found acceptable.

Analytical procedures

Test for Appearance is in line with Ph. Eur 2031. The tests for degree of coloration, opalescence (using
visual method), visible particles, pH, osmolarity, bioburden/microbiological purity (microbial
enumeration using membrane filtration) and BET are stated to comply with methods in Ph. Eur. This is
found acceptable.

Method descriptions of all non-compendial procedures are provided. For all these in-house methods,
the method principle is described, and the equipment, preparation of standards and samples and
method parameters are listed. System suitability criteria are also listed, and the calculation and
reporting of results are sufficiently described. The results of robustness testing are included. Examples
of typical chromatograms and electropherograms are provided. A representative dose-response curve
of the sIL-6R binding ELISA is shown. The description of the in-house UV spectroscopy method does
not include any information on the origin of the extinction coefficient (theoretically or experimentally
derived). However, this information is present in the characterisation section (S.3.1). Representative
UV spectra of high quality for all three relevant test samples have been provided. This is
acknowledged. The method descriptions of the non-compendial procedures are found adequate and
sufficient.

Four analytical methods used during development but not part of the commercial active substance
specification, are described along with their validations. These methods concern oxidised forms () by
RP-UHPLC-UV, size variants by non-glycosylated heavy chain by reduced capillary electrophoresis-
sodium dodecyl sulfate with UV detection (R-CE-SDS-UV), sialic acid content by RP-UHPLC-FL and the
cell-based, antiproliferation assay (potency assay used for finished product release).

Validation of analytical procedures

Validation summaries are provided including descriptions of validation approaches and parameters.
Relevant validation parameters have been evaluated for both active substance and finished product
samples. Relevant calculations and results obtained for individual samples are presented.
Chromatograms and representative dose response curves are presented in this section or under
Analytical procedures. Some of the analytical procedures (identification by cIEF and peptide mapping,
purity by SEC and NR-CE, charge variants by IEX, protein content by UV and antigen binding by ELISA)
were validated in different steps to conduct a bridging validation for finished product samples with old
and new formulation (with respect to L-methionine). This approach is found acceptable.
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Residual testing of HCPs is routinely performed during IPM and at release of active substance. For
tocilizumab, the applicant has developed a process specific ELISA for detection of CHO HCPs. The
method and the validation are described in the dossier. Furthermore, demonstration of the HCP
coverage for the antiserum used in the validation of the HCP method has been provided. The coverage
of RGB-19 process-related HCPs was determined by immunoaffinity chromatography combined with 2D
DIGE. The HCP coverage was calculated by dividing the number of matched spots with total spots of
the RGB-19 mock antigen. Thus, the process specific HCP assay is assessed to be suitable for intended
use according to the recommendations given in Ph. Eur. general chapter 2.6.34.

Batch analyses

Results from several batch analyses of RGB-19 active substance batches are presented, all of which
have been manufactured with the commercial process. All results complied with the proposed
specification limits in place at the time of testing. The provided release data from the commercial
process is in support of a consistent manufacture of active substance.

Reference standards or materials

For the commercial process, a two-tiered reference standard system is used. The current primary
(PRS-RGB19-02) and working (SRS-RGB19-02) reference standards was produced from commercial
active substance batches. SRS-RGB-01, the first working standard established from PRS-RGB19-02,
was replaced by SRS-RGB19-02. The SRS must always be calibrated against the PRS. All reference
standards are stored at the same conditions, -70°C. It is explained that homogeneity of the PRS and
SRS aliquots will be controlled by protein content determination of the vials at the beginning, middle
and end of aliquoting. The preparation of the current reference standards is found acceptably
described.

The qualification protocols of historical, current, as well as future RGB-19 reference standards, are well
described. The methods used for qualification and the acceptance criteria are provided as well as
results from QC testing and extended characterisation. Bridging of potency during qualification of new
PRS and SRS against the current reference is presented including calculation of acceptance criteria
used for potency qualification for the anti-proliferation assay and calculation of number of replicates
needed for the bioassay methods (for the anti-proliferation assay. The calibration of the biological
activity against the previous standard is sufficiently described and the increased number of
measurements as well as the more stringent acceptance criteria applied (compared to acceptance
criteria for QC release) is endorsed. Certificate of analysis are provided as separate Appendices for the
current primary and working standards. This is acknowledged.

Stability studies at the proposed storage conditions are on-going for both the primary and secondary
(working) reference standards and results from up to 24 and 3 months, respectively, are provided in
the dossier. All results comply with the acceptance criteria, and no degradation trends were observed.

In conclusion, the reference standards are found sufficiently characterised and the information
provided is found acceptable.

Container closure system

RGB-19 tocilizumab active substance is stored frozen in single use, sterile and pre-assembled bags.
Specifications for all three bags including fill volumes and schematic drawings are provided. The bags
consist of a five-layer film and the layer that contacts the active substance is made of ultralow density
polyethylene (PE). Certificate of analysis (CoA) for the three sizes of bags are provided, demonstrating
compliance of the contact films with Ph. Eur. 3.2.2.1 (Plastic containers for aqueous solutions for
parenteral infusion) and that USP Class VI (biological reactivity in vivo) is met. Inspection
requirements for incoming containers are outlined. This is acknowledged.
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An evaluation of extractables and leachables was performed in S.2.6 on the materials with product
contact during the active substance manufacturing process and storage. All calculated PDE levels were
below the permitted levels, indicating that there are no safety concerns due to potential leachables.

Stability samples are stored in reduced size bags which are representative of the bags for the bulk
frozen storage, of active substance.

Stability samples are further assessed in section 3.2.S.7. Potential difference in fill volumes that could
result in some localised differences with impact on product quality were evaluated in S.2.6 in a 2-step
approach consisting of first a bulk-scale freeze and thaw, followed by bulk-scale frozen storage.
Testing performed over six freeze-thaw cycles demonstrated that results for physical parameters and
product quality attributes were highly comparable. Longer-term stability testing also demonstrated
comparability between the two frozen storage configurations.

The information in this section is deemed acceptable.

3.2.4. Stability

A shelf life for RGB-19 tocilizumab active substance of 24 months, when stored at the recommended
temperature of -70 °C in its container closure system () with protection from light, was initially
claimed.

To support the shelf-life claim, an ongoing stability program has been designed in accordance to ICH
guidelines, Q5C and Q1A. The studies are conducted in scaled-down containers of the same product
contact material as for the full-size bags. Stability data is provided for long-term conditions (-70 +
10°C), accelerated conditions (5 £ 3°C) and stressed (25 £ 2°C / 60 £ 5% RH) conditions. The quality
is monitored using multiple, stability indicating, analytical procedures with acceptance criteria as
described in the active substance specification (S.4.1). Information on what test methods that are
considered stability indicating can be found in S.4.5.

Real-time data to support the shelf-life claim has been provided from recommended storage in
containers representative of commercial scale storage which is endorsed. Specifically, stability data is
available in the dossier from -70 °C for 36 months for engineering batches and PPQ batches. All
batches have been assessed to be representative of the commercial manufacturing process (see
section S.2.6).

Long-term microbiological (BET and bioburden) results have been submitted for two batches according
to the stability protocol.

Supporting stability data obtained from accelerated (5 °C) and stressed (25 °C) storage conditions
were also presented, indicating shelf-lives of 12 months and 6 months at 5 °C and 25 °C, respectively.

All available stability results met the acceptance criteria for the tested CQAs (including potency and
purity) through the proposed shelf life without any observed trends. Only slight trends well within the
specification limits were observed for HMW and acidic variants following storage at 12 months at 5 °C.

A brief freeze-thaw study carried out with a full-scale container proved that RGB-19 active substance
can withstand the storage conditions of the RGB finished product at 5 £ 3°C after thawing (<-70°C).

A photostability study revealed impact of light exposure on the content of monomers, HMW, LMW,
charge variants (main, acidic, basic) and oxidation variants. Importantly, no impact on the parameters
tested were observed for the non-exposed and dark control samples. These results are supportive of
the recommendation to protect RGB-19 active substance from light during storage.
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To conclude, the stability data provided support a shelf life for RGB-19 active substance of 36 months
at the recommended storage condition (<-70 °C), in its container closure system with protection from
light.

Ongoing stability studies and post-approval stability studies will be performed according to the
protocols described in the dossier. The applicant commits to continue these studies through the
proposed shelf-life. This is found acceptable.

3.3. Finished product

This part describes two formulations resulting in different pharmaceutical forms, routes of
administration and strengths:

- Finished product for intravenous administration (FP-IV) in vial, 20 mg/mL, concentrate for solution
for infusion;

- Finished product for subcutaneous administration (FP-SC), 162 mg, solution for injection in pre-filled
syringe and pre-filled pen.

3.3.1. Finished medicinal product IV
3.3.1.1. Description of the product and pharmaceutical development

Description of the product

RGB-19 20 mg/mL concentrate for solution for infusion is a clear to opalescent colourless to pale-
yellow liquid, free from visible particles, presented in three fill volumes: 80 mg in 4 mL, 200 mg in 10
mL and 400 mg in 20 mL vials.

RGB-19 20 mg/mL is presented in a 6R (for 80 mg/4 mL), or a 20R (for 200 mg/10 mL and 400 mg/20
mL) clear, Type I glass vial, sealed with bromobutyl rubber stopper covered with a fluorinated coating,
and a green (for 80 mg/4 mL), yellow (for 200 mg/10 mL) or red (for 400 mg/20 mL) plastic flip cap
with aluminium sealing.

RGB19 20 mg/mL finished product is formulated with sucrose, PS80, disodium phosphate dihydrate,
sodium dihydrogen phosphate dihydrate, phosphoric acid concentrated (for pH adjustment), sodium
hydroxide (for pH adjustment) and water for injections.

There are no formula overages applied to the formulation of finished product-IV.
The overfills in the three presentations have been sufficiently justified.

The three presentations share the same composition and differ only in the size of the vial and the fill
volume applied.

The vial, stopper and seal components are compliant with appropriate Ph. Eur. monographs for primary
containers and closures and are further addressed in section P.7.

The section on description and composition of the finished product is found acceptable.
Pharmaceutical development
Formulation development

The formulation of the biosimilar candidate finished product-vial is practically identical to the EU-
authorised RMP RoActemra. As mentioned by the applicant, there is a slight difference between the
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two formulations regarding the hydrate form of the dibasic sodium phosphate. However, the phosphate
buffer is present at the same concentration in both RGB-19 finished product IV and the RMP and
therefore the difference is considered negligible.

The formulation development section in 3.2.P.2.2 describes and justifies the chosen formulation and is
sufficiently described.

Manufacturing process development

The manufacturing process of finished product RGB-19 IV 20 mg/mL concentrate for solution for
infusion involves the dilution of the active substance solution with prefiltered PS 80 buffer solution and
prefiltered formulation buffer, bioburden reduction filtration and sterile filtration with 0.2-micron
sterilising-grade filter and subsequent filling into 6R or 20R glass vials. These are sealed with a rubber
stopper and flip caps. The manufacturing process development activities consisted of the identification
of CQAs and characterisation of CPPs as well as the corresponding PARs. Risk assessments and the
history of analytical methods and specification are presented. These activities provide the basis for the
development of the process control strategy. An overview of all finished product batches and their use
are provided.

Upon request, the applicant performed an evaluation of the criticality of unit operations and process
parameters based on risk analysis using the Failure Mode and Effect Analysis (FMEA). The risk analysis
was based on the potential impact on finished product-related quality attributes. The summary of non-
CPPs and unit operations were presented in tabular format. This is endorsed.

It is noted that manufacturing batches were tested and a number of relevant CQAs (12) have been
identified for the finished product-IV process.

Microbiological attributes
The information given on microbiological attributes is found sufficient.
Extractables /Leachables and Compatibility

Acceptable data is presented by the applicant on extractables and leachables as well as elemental
impurities for the product containing glass container and rubber stopper.

The leachables study is currently ongoing and will not be finished within the regular procedural
timeline. None of the target leachables were detected in the finished product above the respective AET
for these compounds. Semi quantitative non-target evaluation on samples stored for 18 months at 2-
8°C revealed the presence of tentatively assigned fatty acid related compounds as well as isomers of
these fatty acid related compounds.

The applicant is recommended to continue the leachable study and to provide the data of the study
(Recommendation). The study on elemental impurities is in line with ICHQ3D(R2).

Upon request, the detection limits of the analytical methods, gas chromatography mass spectrometry
(GC-MS), LC-UV-MS and inductively-coupled plasma mass spectrometry (ICP-MS) have been provided
and the used analytical methods have been accordingly qualified.

The compatibility of RGB-19 finished product-IV with the components of the container closure system
is assessed in the stability evaluation on vials stored in the inverted position, where the finished
product comes into contact with both the glass vial and the rubber stopper. The applicant submitted
stability studies results that demonstrate that there is no adsorption of RGB-19 finished product to the
inner surface of the container closure system and the container closure system is non-reactive relative
to the strength, potency, and purity of the finished product. Therefore, the Type I clear borosilicate
tubing glass vial and the fluoropolymer-laminated bromobutyl rubber stopper were found to be capable
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of maintaining the finished product quality during storage.

In-use stability has been studied to simulate in-use conditions and verify the chemical and physical
stability of the finished product-1V as well as to confirm the compatibility upon in-use administration
with the ancillaries (i.e. infusion container, infusion tube, in-line filter or injection needle). The studies
have been performed using finished product-IV batches. Two dilutions were studied, , concerning the
lowest and highest concentration level in the infusion.

The information provided in sections P.2.2.4-P.2.2.6 is found acceptable.

3.3.1.2. Manufacture of the product and process controls

Manufacture

EU batch release is performed at Gedeon Richter Plc. (Chemical Works of Gedeon Richter Plc.),
Gyomréi Ut 19-21, Budapest, 1103 Hungary. All sites involved in manufacturing and control of the
finished product operate in accordance with EU GMP.

Minimal and maximum batch sizes for finished product-1V are provided. Quality standards and
quantities are given.

Description of manufacturing process and process controls

The manufacturing process for the RGB-19 finished product-IV consists of preparation of buffer
solutions, thawing of active substance, pooling and dilution of active substance followed by bioburden
reduction filtration and sterile filtration, filling, stoppering and capping.

The applicant has defined the maximum number of active substance batches included in a single
finished product-1V batch (two RGB-19 active substance batches may be used to produce one RGB-19
finished product batch). This is endorsed.

The finished product-1V is manufactured by aseptic technique and the solution is passed through a 0.2
pum filter for bioburden reduction and a second 0.2 um pore-sized filter as the sterile filtration. Filter
integrity testing is performed both pre- and post-use for the second filter during the sterile filtration.

Bioburden testing is performed prior to the sterile filtration according to Ph. Eur. 2.6.12 with an
acceptance criterion of 10 CFU/100 mL.

The filling speed is defined.
Reprocessing

No reprocessing has been described in the dossier and is consequently not allowed for the steps up to
an including filling, stoppering and capping.

Control of critical steps and intermediates

The information provided on control of critical steps and intermediates is considered sufficient and
acceptable.

It is noted that stability data for 1 batch freeze-thaw study was submitted by the applicant for a three-
month period vid 5 £ 3°C after thawing (< —70°C) in the commercial storage container. This is found
sufficient and acceptable.

Process validation

Consecutive 80 mg/4 mL PPQ batches were manufactured. In case of 200 mg/10 mL and 400 mg/20
mL presentations the validation combined the two presentations consisting of consecutive PPQ batches.
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. Each PPQ batch was manufactured from a single active substance batch except for one batch where
two active substance batches were mixed. This is found acceptable.

All finished product-1V validation batches complied with the established validation acceptance criteria
for all process parameters and in-process controls as well as with the proposed finished product-1V
specifications. The validation was run at set points while the ranges of process parameters were
challenged during the manufacturing process development as described in section P.2.3.

Validation of the aseptic process

According to the applicant media fill tests and results supporting the process validation were performed
and are available for review upon agency request. It is agreed that media fill studies fall under GMP. As
requested by the Agency, the applicant has provided a detailed description of the media fill studies
supporting the process validation. The results of the media fills tests show that the acceptance criteria
were met. Section 3.2.P.3.5 has been appropriately updated. This is endorsed.

Filter validation

Filter validation comprises of compatibility study of the filter with RGB-19 finished product-1V, filter
wetting studies for pre- and post-use integrity testing as well as viability and bacterial retention study.
Information is also included in the report regarding the filter material, pore size and surface area. The
provided results demonstrate that the 0.2 pm filters used are fit for purpose and justify the use of
these filters in commercial manufacturing of the finished product-IV.

Hold times validation

Process steps durations and hold times in the finished product-IV manufacturing process have been
mentioned in section P.3.3. According to the applicant hold time studies were performed on the
finished product-IV manufacturing process. PPQ batches were tested: 80mg/4 ml and 200 mg/4 mi
and 400 mg/4 ml respectively. Supportive data regarding validation of hold times for all steps in the
manufacturing process have been submitted. This is accepted.

Upon Agency request, the applicant has clarified the concept regarding hold times for the RGB-19
finished product-IV manufacturing process by adding relevant information in section 3.2.P.3.5. The
hold times are presented separately in tabular format as in-process holds and process times and time
out of fridge (TOR), respectively. This is acceptable.

Transport validation
Adequate information was provided.

In conclusion, the process validation data presented in section P.3.5 demonstrate at large that the
process is robust and performs as intended, giving a finished product which meets the quality
requirements when run within the defined operating ranges.

3.3.1.3. Product specification

Specifications

The specifications for RGB-19 20 mg/mL finished product include control of identity, purity and
impurity, potency and other general tests. The specifications include a large and comprehensive set of
relevant tests for the finished product-IV covering limits for both release and end-of-shelf-life (EOSL)
of the various attributes. Separate limits are proposed at release and EOSL for all purity/impurities and
product related substances, i.e. nrCE-SDS, SE-HPLC, IEX-HPLC and RP-UPLC.
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The proposed acceptance criteria and are found acceptable and clinically qualified for protein content,
potency and purity tests for aggregates HMW.

The charge heterogeneity profile of finished product-1V is monitored by IEX-HPLC.. The proposed
acceptance criteria are found acceptable compared to the levels found in clinical batches of finished
product-IV and/or EU-RMP (Ro-Actemra) and non-EU reference product (Actemra).

In addition, the proposed acceptance criteria for the general tests (appearance, clarity and degree of
opalescence, degree of coloration, pH, osmolality, particulate matter: subvisible particles and
extractable volume), identification tests (identification by peptide mapping and identification by IEX-
HPLC) and microbiological tests (sterility and BET) are found acceptable as well.

It is noted that the evaluation of appearance is based on the results of colour and opalescence tests.
This is found acceptable.

The acceptance criteria for the LMW content of RGB-19 finished product-IV have been tightened both
at release and end-of-shelf-life. This is found sufficient and acceptable.

Upon request, the limit for RGB-19 finished product-IV protein content is tightened. Tightening is
acceptable.

Upon request, the limit for RGB-19 finished product-IV PS80 content will be tightened at release and at
shelf-life. Tightening is acceptable.

Analytical procedures

Many tests used for release and stability testing of RGB-19 finished product IV and finished product SC
are also used for release and stability testing of active substance. These methods and validation results
are presented, discussed and assessed in sections S.4.2 and S.4.3 and cover both active substance,
finished product IV and finished product SC. The analytical methods have been validated in accordance
with ICH Q2 and the compendial methods have in general been verified according to the appropriate
compendia chapters and been determined to be suitable for use.

The method description and validation summary of the method “Antiproliferation assay” (cell-based
potency assay in TF-1 cell), that is the potency assay used for release and stability testing of both the
finished product IV and finished product SC in sections 3.2.P.5.1, are provided in section 3.2.5.4.4 with
links directly from sections 3.2.P.5.2 and 3.2.P.5.3. The method description and the validation
summary of the “Antiproliferation assay” are both found adequate and acceptable. Furthermore, it can
also be noted that the sIL-6R binding assay by ELISA is included in the active substance specification
in section 3.2.5.4.1.

Batch analysis

Batch analysis data has been provided for finished product-IV batches used for development, clinical
studies, stability, process validation (PPQ-batches) as well as used in the biosimilarity exercise.
Information for the batches include batch number, manufacturing date, batch size, active substance
batch number as well as the use of each finished product-batch. The batch analysis data complies with
the limits in the proposed finished product-vial release specification in place at the time of testing and
confirm process and product batch-to-batch consistency. In conclusion, the batch data provided
demonstrate a reproducible manufacturing of finished product-vial.

Reference standard

The same product-specific methods and reference materials, that are being used for testing of the
RGB-19 active substance, are also being used for testing of RGB-19 20 mg/mL finished product.
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Impurities

Potential process and product-related impurities are sufficiently addressed in section S.3.2. It has been
shown that no new impurities/product-related substances are generated during manufacture of the
finished product-1V. Leachables and extractables are discussed in section P.2.4.

Furthermore, a risk assessment of N-nitrosamine contamination in the finished product-IV has been
performed and a report has been provided in section P.5.5. It is agreed that the risk of formation and
entry of N-nitrosamine impurities is negligible in the finished product-IV.

A risk assessment of elemental impurities in the finished product-IV has been performed and results
are provided in section P.5.5. It is agreed that the residual quantity of elemental impurities is very low,
and all meet the requirements specified in ICH Q3D. This is found acceptable.

Container closure

The development of the container closure system is sufficiently presented. The vial, stopper and seal
components are compliant with appropriate Ph. Eur. monographs for primary containers and closures.

The finished product-IV is available in three presentations: 80 mg/4 mL in 6R vials, 200 mg/10 mL in
20R vials and 400 mg/20 mL in 20R vial. The three presentations share the same composition and
differ only in the size of the vial and the fill volume applied.

The development of the container closure system has been sufficiently described in section P.2.4. It is
presented at a concentration of 20 mg/mL in single dose type I glass vial closed with a fluoropolymer-
laminated bromobutyl rubber stopper and sealed with an aluminium seal with flip cap and secondary
packaged in a paper folded carton.

The applicant has submitted specifications, certificate of analysis, conformity statements and technical
drawings for the vials as well as information on the supplier of the primary packaging material. The
vials and stoppers are in compliance with the Ph. Eur. monographs for primary containers (Ph. Eur.
3.2.1) and closures (Ph. Eur. 3.2.9, Ph Eur 2.6.1). The primary packaging material has been described
in detail and the information is found acceptable.

As states by the applicant the containers proposed for storage are those which have been used in the
stability studies in section P.8.

Sterilisation

The vials are washed, sterilised and depyrogenated at the finished product-IV manufacturing site. The
sterilisation and depyrogenation is performed by dry heat sterilisation by depyrogenation tunnel
qualified according to the requirements of Ph. Eur. 5.1.1. The rubber stoppers are received ready to
sterilise and are sterilised by steam at the finished product-IV manufacturing site. the steam
sterilisation is performed by autoclave qualified according to the requirements of Ph. Eur. 5.1.1.

3.3.1.4. Stability of the product

The applicant, based on the evaluation of the stability data obtained and their trends, initially proposed
a shelf-life of 24 months for RGB-19 20 mg/mL (80 mg/4mL, 200 mg/10 mL and 400 mg/20 mL)
concentrate for solution for infusion.

The applicant presented a stability program according to ICH Q5C and Q1A, and 3 finished product
stability batches for each concentration (finished product batches manufactured from various active
substance batches). Batches included the PPQ batches, engineering and small-scale batches.
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A stability data evaluation (long-term and accelerated) including graphical trends for the batches
across quality attributes, reveals similar trends for all batches, strengths and container closure system
(6R and 20R vials). The applicant notes, for long-term stability, trends within specifications for HMW,
acidic variants and main peak charge variants. Regarding accelerated and stress stability additional
trends are noted and that not all acceptance criteria were met. The applicant concludes that the
degradation profiles of the stability batches are similar. This conclusion is supported.

The stability section is in general adequately described. Upon request, the applicant updated the
dossier with available stability data and additional data has been submitted.

Shelf-life claim of 80 mg/4 mL RGB-19 finished product-IV vial

The shelf-life claim of RGB-19 finished product-IV 80 mg/4 mL is based on real time real condition
stability data of 24 months obtained with commercial scale batches under long-term storage in an
upright or inverted position, respectively. An increase of acidic variants and concomitant decrease in
the main charge variant is observed under long-term storage condition with moderate trends within 24
months and stability data being well within the acceptance criteria for charge variants. Therefore, a
shelf-life of 24 months for the RGB-19 finished product-IV 80 mg/4 mL vial presentation is
justified and supported by real-time real storage condition data obtained with large scale batches
representative of the intended commercial product.

Shelf-life claim of 200 mg/10 mL and 400 mg/20 mL RGB-19 finished product-1V vial

The shelf-life claim of RGB-19 finished product-IV 200 mg/10 mL and RGB-19 finished product-IV 400
mg/20 mL is based on a matrixing approach with RGB-19 finished product-IV 200 mg/10 mL
representing the worst-case 20R vial scenario for the RGB-19 finished product-IV 400 mg/20 mL vial
presentation. Real time real condition stability data of 30 months were obtained with commercial scale
batches under long-term storage in an upright or inverted position, respectively. An increase of acidic
variants and concomitant decrease in the main charge variant is observed under long-term storage
condition with moderate trends within 30 months and stability data being well within the acceptance
criteria for charge variants. Therefore, a shelf-life of 30 months for the RGB-19 finished product-
IV 200 mg/10 mL and RGB-19 finished product-IV 400 mg/20 mL vial presentation is justified
and supported by real-time real storage condition data obtained in a matrixing stability study design
with large scale batches representative of the intended commercial products.

The applicant commits to complete ongoing stability studies, inform competent authorities of OOS and
place a minimum of one commercial batch of RGB-19 finished product IV per year (if manufactured) on
stability and test according to the presented stability protocol.

Photostability

The photostability study was executed on one batch (200 mg/10 mL) and matched overall illumination
conditions described in ICH Q1B. Changes were observed and not all tested parameters met the set
long-term stability criteria, the specifications. The product is light sensitive.

The applicant confirmed that the secondary packaging / cardboard box used in the photostability study
is representative of the commercial secondary packaging of the vial and PFS presentations. This is
acceptable.

In-use stability

The applicant provided in-use stability data, which do not indicate any issue. After dilution, the
prepared solution for infusion is physically and chemically stable in sodium chloride 9 mg/mL (0.9%)
solution for injection. It can be stored for 50 hours at 30°C and for up to 4 weeks in a refrigerator at
2°C-8°C.
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From a microbiological point of view, the prepared solution for infusion must be used immediately. If
not used immediately, in use storage times and conditions prior to use are the responsibility of the
user and would normally not be longer than 24 hours at 2°C-8°C, unless dilution has taken place in
controlled and validated aseptic conditions.

For infusion administration, preferably DEHP-free PVC, polypropylene (PP) or polyethylene (PE)
infusion bags shall be used.

3.3.2. Finished medicinal product SC

3.3.2.1. Description of the product and pharmaceutical development

Description of the product

The finished product for the PFS and PFP presentations is formulated with L-Histidine, L-Histidine
monohydrochloride monohydrate, L-Valine, L-Methionine, PS80, phosphoric acid concentrated (for pH
adjustment), sodium hydroxide (for pH adjustment) and water for injections.

The finished product for subcutaneous administration (FP-SC) is presented as a sterile, ready to use,
single dose solution for injection at a nominal concentration of 180 mg/mL in a 1 mL Type I glass
syringe combined with a 27G %2 inch (12.7 mm) staked stainless steel needle protected by a rigid
needle shield, stoppered with a fluorinated bromobutyl plunger stopper. The product is further
assembled with a single-use needle safety device (NSD) and with built-in finger flange and
polycarbonate resin plunger rod for administration of the finished product solution.

Each PFS contains 0.965 mL formulated product. The overfill in the PFS has been sufficiently justified.

The pre-fillable syringe and plunger stopper are compliant with appropriate Ph. Eur. monographs for
primary containers and closures and are further addressed in section P.7.

The PFS is further permanently assembled with either a single use needle safety device or an auto-
injector device. Further details on these devices are provided in the Notified Body Opinions provided by
the applicant which confirm full compliance with the relevant general safety and Performance

Pharmaceutical development

The formulation development section in 3.2.P.2.2 describes and justifies the chosen formulation and is
found comprehensive and well described.

Formulation development

The formulation of the biosimilar candidate finished product-SC is similar but not identical to the EU-
authorised RMP RoActemra. Differences are in levels of histidine buffer and methionine, as well as the
use of valine instead of arginine in the RGB-19 SC formulation.

The formulation development for RGB-19 finished product-SC consisted of selection of the composition
and primary packaging components, evaluation of the compatibility of the active substance with the
excipients, as well as compatibility with the primary packaging components. Selection of the
composition and primary packaging components of RGB-19 SC finished product were initially carried
out with small plant scale adaptation batches, before being scaled up for optimisation batches. The
planned batch size for commercial production is found acceptable.

Upon request, section 3.2.P.2.2 has been updated with the detailed results of the formulation
development and robustness studies as requested. The results demonstrated that that the quality
attributes of the selected formulation are maintained during storage.
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Overages and Physicochemical and biological properties

There are no formula overages applied to the formulation of finished product-SC. The information
given on physicochemical and biological properties is found sufficient.

The information provided in sections P.2.2.1-P.2.2.3 is found acceptable.
Manufacturing process development

The section on manufacturing process development for the finished product-SC has been sufficiently
described and justifies the commercial manufacturing process.

The manufacturing process of finished product includes preparation and filtration of buffer solutions,
thawing of active substance, pooling and dilution of active substance followed by compounding of final
finished product in concentrated excipient solution and sterile filtration, aseptic filling in the syringes
and insertion of the plunger stoppers. The filled syringes are then assembled with a needle safety
device or auto-injector device.

The manufacturing process development activities consisted of the definition of a QTPP, identification
of CQAs, establishing the linkage between CQAs and potential CPPs and characterisation of CPPs as
well as the corresponding PARs. These activities provide the basis for the development of the process
control strategy.

It can be noted that a number of relevant CQAs have been identified for the finished product-SC. As
stated by the applicant the product CQAs have been derived from the QTPP, reference is made to
Annex 1 section 3.2.5.2.6.

Upon request, the applicant performed an evaluation of the criticality of unit operations and process
parameters based on risk analysis using FMEA. The risk analysis was based on the potential impact on
finished product-related quality attributes. The summary of non-critical process parameters and unit
operations were presented in tabular format. This is sufficient.

The commercial manufacturing process has been characterised through process characterisation
studies of each process step and details for these studies are provided in the dossier. The criticality of
the process parameters was investigated using a combination of small-scale/laboratory scale and
commercial scale.

Furthermore, it can also be noted that the manufacturing process for both finished product-SC and
finished product-1V is similar except for the dilution to the required tocilizumab concentration and
filling. Due to these similarities a number of process characterisation studies are applicable to both
finished product-SC and finished product-1V.

The process characterisation studies demonstrate that the finished product-SC manufacturing process
is robust and can deliver the required product quality and process consistency when the manufacturing
process is conducted within the prescribed operating ranges.

Control strategy

The development of the control strategy for the finished product has been sufficiently described in
section P.2.3. The CPPs and IPCs for the commercial manufacturing process are provided in section
P.3.4 and the specifications in section P.5.1.

The information provided on manufacturing process development for the finished product-SC is found
sufficient and acceptable.

Microbiological attributes

The information given on microbiological attributes is found sufficient.
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Compatibility

Compatibility of finished product-SC with the container closure system has been demonstrated by
development studies presented in sections P.2.6 and stability data in P.8.1. The finished product-SC is
not in direct contact with the NSD and Al devices.

No reconstitution diluents are being used to administer finished product-SC.

The information provided with respect to container closure system, microbiological attributes and
compatibility is found sufficient and acceptable.

3.3.2.2. Manufacture of the product and process controls

Manufacture

EU batch release is performed at Gedeon Richter Plc. (Chemical Works of Gedeon Richter Plc.),
Gyomréi Ut 19-21, Budapest, 1103 Hungary. All sites involved in manufacturing and control of the
finished product operate in accordance with EU GMP.

Description of manufacturing process and process control

The manufacturing process for the RGB-19 finished product-SC consists of preparation of buffer
solutions, thawing of active substance, pooling, diafiltration and concentration of active substance,
dilution of active substance followed by preparation of bulk finished product solution and bioburden
reduction filtration, sterile filtration, aseptic filling in the syringes and insertion of the plunger stoppers.
The filled syringes are then assembled with a needle safety device (PFS) or auto-injector device (PFP).

The finished product-SC is manufactured by aseptic technique and the solution is passed through two
sequential 0.2 pm filters at the two sterile filtration steps. Filter integrity testing is performed both pre-
and post-use for both the two filters used during the sterile filtration.

Bioburden testing is performed in accordance with Ph Eur 2.6.12 (acceptance criterion of 10 CFU/100
mL) as well as testing for bacterial endotoxins in accordance with Ph Eur 2.6.14 (acceptance criterion
of NMT 10 EU/mL) prior to the first sterile filtration step.

The applicant has defined the maximum number of active substance batches included in a single
finished product-SC batch. This is accepted.

Control of critical steps and intermediates

An overall manufacturing process time of for the PFS presentation was calculated based on the
provided data. Upon request, the overall manufacturing process time has been clarified. The total time
of RGB-19 (hold time and process time) out of refrigeration (TOR) has been provided .

Acceptable ranges are provided for process parameters and IPCs and brief process flow diagrams are
provided for the manufacturing process of the finished product-SC.

The IPCs and for the PFS assembly into the NSD and in the auto-injector device have also been defined
and they also include acceptable acceptance criteria.

For the microbial control of the process alert and action limits are established. This found acceptable.

The description of manufacturing process and process controls and control of critical steps and
intermediates of the finished product-SC is considered sufficiently described.

In general, the information provided in sections P.3.3 and P.3.4 in the dossier is found sufficiently
detailed. In addition, the IPCs performed during PFS assembly into the autoinjector include cap
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removal force, activation force, needle extension, injection time, override force and container closure
integrity testing. The parameters for device functionality for the autoinjector are included in the
specifications document in P.5.1 for the finished product-SC. This is found acceptable.

Reprocessing

No reprocessing has been described in the dossier and is consequently not allowed for the
manufacturing of finished product-SC.

Hold times

Process steps durations and hold times in the finished product-SC manufacturing process have been
mentioned in section P.3.3. According to the applicant hold time studies were performed on the
finished product-SC manufacturing process. Two PPQ batches were tested.

Upon request, the results of the hold times and process times/TOR times applicable to the RGB-19 SC
PFS manufacturing process have been added in tabulated format to dossier section 3.2.P.3.5 RGB-19
SC PFS. In addition, the dossier has been updated with hold times regarding the PFS assembly into the
NSD and in the auto-injector device. This is accepted.

Process validation

Commercial scale PPQ-batches of the finished product-SC were manufactured and they all complied
with the established validation acceptance criteria for all process parameters and in-process controls as
well as with the proposed finished product-SC specifications. These batches have been manufactured
at the extremes of the batch size range (). Batch data are provided in section P.5.4 for all finished
product-SC validation batches. Furthermore, stability studies are currently ongoing on all these
validation batches on long-term (2-8 °C) and accelerated/stressed storage conditions.

Process validation for assembly of NSD device and auto-injector device

Validation results have been provided in section P.3.5 from validation studies of the assembly of the
NSD and auto-injector device that successfully demonstrates that the assembly process does not
compromise the finished product integrity and is capable to deliver combination products fulfilling all
the quality, safety and functional requirements.

Transport validation

As mentioned by the applicant, transport validation studies are planned for commercial production for
to demonstrate that the RGB-19 SC product quality could be maintained when transported under
refrigerated conditions (5 £ 3 °C) on the longest air- or/and land-based route.

Upon request, the applicant amended Section 3.2.P.3.5 with parameters and release data regarding
the transport validation studies for shipping of RGB-19 SC product between relevant manufacturing,
test and storage sites of the manufacturer. This is accepted.

Filter validation

The filter validation report submitted by the applicant includes studies that confirm the compatibility of
the filter with RGB-19 PFS as well as pre-and post-use integrity testing. The data is found acceptable.
Information is also included in the report describing the filter material, pore size and surface area. The
provided results demonstrate that the 0.2 pm-filters used are fit for the purpose and justify the use of
these filters in commercial manufacturing of the finished product-SC batches in line with the
requirements in the guideline EMA/CHMP/CVMP/QWP/850374/2015.

Validation of the aseptic filling process
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Media fills were used to validate the aseptic filling process. According to the applicant media fill tests
and results supporting the process validation were performed.

Upon request, the applicant provided a detailed description of the media fill studies supporting the
process validation. The results of the media fills tests show the acceptance criteria were met. This is
endorsed.

In conclusion, the process validation data demonstrate at large that the process is robust and performs
as intended, giving a finished product-SC which meets the quality requirements when run within the
defined operating ranges.

The data presented in section 3.2.P.3 is considered acceptable.

3.3.2.3. Product specification

Specifications

The specifications for RGB-19 162 mg finished product-SC include control of identity, purity and
impurities, potency and other general tests. They include a large and comprehensive set of relevant
tests for the finished product-SC covering limits for both release and end-of-shelf-life (EOSL) of the
various attributes. Separate limits are proposed at release and EOSL for all purity/impurities and
product related substances, i.e. nrCE-SDS, SE-HPLC, IEX-HPLC and RP-UPLC.

The proposed acceptance criteria and are found acceptable and clinically qualified for protein content,
potency and purity tests for aggregates HMW.

The charge heterogeneity profile of finished product-SC is monitored by IEX-HPLC. The proposed
acceptance criteria at release and at EOSL are found acceptable compared to the levels found in clinical
batches of finished product-SC and/or EU-RMP (Ro-Actemra) and non EU reference product (Actemra).

In addition, the proposed acceptance criteria for the general tests (appearance, clarity and degree of
opalescence, degree of coloration, pH, osmolality, particulate matter: subvisible particles and
extractable volume), identification tests (identification by peptide mapping and identification by IEX-
HPLC) and microbiological tests (sterility and bacterial endotoxins) are found acceptable as well.

The LMW content is controlled by NR-CE-SDS-UV. Upon request, the acceptance criteria for the LMW
content of RGB-19 finished product-SC was tightened both at release and end-of-shelf-life. This is
found sufficient and acceptable.

PS80 is a critical excipient by preventing the surface related aggregation events. The applicant
provided acceptable data to support the proposed specification.

Analytical procedures

Many tests used for release and stability testing of RGB-19 finished product IV and finished product SC
are also used for release and stability testing of active substance. These methods and validation results
are presented, discussed and assessed in sections S.4.2 and S.4.3 and cover both active substance,
finished product IV and finished product SC. The analytical methods have been validated in accordance
with ICH Q2 and the compendial methods have in general been verified according to the appropriate
compendia chapters and been determined to be suitable for use.

Upon request, unequivocal identifiers for in-house analytical methods have been included in the
specification table and the method descriptions and the method validation summaries have been
updated to include these in-house method identifiers for the non-compendial methods. This is
acceptable.
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Batch analyses

Batch analysis data) has been provided for finished product-SC batches used for development, clinical
studies, stability, process validation (PPQ-batches) as well as used in the biosimilarity exercise.
Information for the batches include batch number, manufacturing date, batch size, active substance
batch number as well as the use of each finished product-batch. The batch analysis data complies with
the limits in the proposed finished product-SC release specification in place at the time of testing and
confirm process and product batch-to-batch consistency. In conclusion, the batch data provided
demonstrate a reproducible manufacturing of RGB-19 finished product-SC.

Reference standard

The same product-specific methods and reference materials, that are being used for testing of the
RGB-19 active substance, are also being used for testing of RGB-19 20 mg/mL finished product.

Impurities

Potential process- and product-related impurities are sufficiently addressed in section S.3.2. It has
been shown that no new impurities/product-related substances are generated during manufacture of
the finished product-1V. Leachables and extractables are discussed in section P.2.4.

Furthermore, a risk assessment of N-nitrosamine contamination in the finished product-IV has been
performed and a report has been provided in section P.5.5. It is agreed that the risk of formation and
entry of N-nitrosamine impurities is negligible in the finished product-1V.

A risk assessment of elemental impurities in the finished product-IV has been performed and results
are provided in section P.5.5. It is agreed that the residual quantity of elemental impurities is very low,
and all meet the requirements specified in ICH Q3D. This is found acceptable.

Container closure

The finished product for subcutaneous administration is presented as a sterile, ready to use, single
dose solution for injection in a 1mL glass syringe (Type I glass) with staked-in needle and rigid needle
shield (elastomer + polypropylene rigid shell) and sealed with a FluroTec plunger stopper. The
development of the container closure system has been sufficiently described in section P.2.4. Each
prefilled syringe contains 0.9 mL formulated product.

The applicant has provided dimensional drawings and specifications for the glass syringe barrel with
staked needle and rigid needle shield and the rubber plunger stopper as well as information on the
supplier of primary packaging material. Compliance with the requirements in the Ph. Eur. monographs
3.2.1 (Glass containers for Pharmaceutical use) and 3.2.9 (Rubber closures) has been demonstrated.
This is acceptable.

The sterilisation of the glass syringe barrel and the rubber plunger stopper are performed at standard
conditions by ethylene oxide using a validated method in accordance to ISO 11135 for the glass
syringe barrel and gamma irradiation using a validated method in accordance to ISO 11135 for the
rubber plunger stoppers. The specifications for both the glass syringe barrel and the rubber plunger
stopper include testing for sterility (Ph. Eur. 2.6.19 and 2.6.1) and bacterial endotoxins (Ph. Eur.
2.6.14).The tests for residual ethylene oxide and ethylene chlorohydrin with acceptance criteria
according to the guideline EMA/CHMP/CVMP/QWP/850374/2015 are included in the specification for the
glass syringe barrel (Appendix in section P.7). The information is found acceptable.

The PFS is further permanently assembled with either a needle safety device or an auto-injector
device. The PFS and the auto-injector forms two combination products and integral medicinal devices.
Further details on these two combination products and integral devices as well as their corresponding
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Notified Body Opinions (NBOp), confirming full compliance with the relevant GSPRs, have been
provided.

The suitability of the container closure system was confirmed by the results of the extractables and
leachables testing in section P.2.

A comparative analysis report for RGB-19 162 mg/0.9 ml solution for injection in PFS, PFS-NSD and
prefilled pen is submitted by the applicant in section P.5.6. The test results for critical and stability
indicating attributes confirm that the quality of the RGB-19 PFS, PFS-NSD and PFS-AI are comparable
and that the assembly of the PFS with NSD and auto-injector has no impact on the quality of RGB-19
finished product-SC.

3.3.2.4. Stability of the product

The applicant presents a stability program according to ICH Q5C and Q1A, and stability batches across
RGB-19 finished product batches; PFS, PFS-NSD and PFP (unassembled commercial scale PFS batches,
NSD assembled PFSs in secondary packaging, and PFP assembled in secondary packaging). Of the total
number of batches in the program some have no data reported.

The applicant initially presented up to 24 months long-term, real-time data for PFS, 18 months for PFS
with NSD and 12 months for PFP. In the long-term stability studies, no trends were noted for PFS, PFS
with NSD or PFP. For accelerated conditions significant trends are noted (charge variant profile, HMWs,
LMWs, oxidation) and functional failures for PFP. The stress studies as expected show further changes.

The applicant compared stability of the different presentations and concludes: “There is no significant
difference in the quality attributes between pre-filled syringe (PFS), pre-filled syringe assembled with
needle-safety device (PFS-NSD) and pre-filled pen (PFS assembled into autoinjector)” based on quality
attributes not including device functional testing. The conclusion is acceptable.

The applicant proposed 30 months of shelf life at a storage condition of 2-8°C with the submission of
30 months data for one PFS-NSD batch. Data includes the specified functional parameters, and all are
within specifications, supporting the applicant’s claim of 30 months shelf-life for PFS-NSD. 18 months
data for the PFP presentation is available. The injection time has an increasing trend and is just within
specification at 18 months. Currently there is no real-time data for the PFP presentation supporting the
applicant’s claim of 30 months shelf-life.

Upon request, the applicant has provided real-time data to support the 30 months shelf-life claim for
RGB-19 SC PFS-NSD and the 24 months (2 years) shelf-life claim for PFP.

Considering the totality of the data, the acceptable shelf-life is:
- 30 months (2°C-8°C) for the PFS-NSD;

- 24 months (2°C-8°C) for the PFP.

In-use

On the basis of the in-use stability data provided, Once removed from the refrigerator, the PFS and
PFP can be stored up to 2 weeks at or below 30 °C.

Photostability

A photo stability study according to ICH Q1B on RGB-19 PFS is presented. Specifications were met for
non-package and packaged PFS. However, the applicant still proposed a protect from light warning.
This is acceptable.

Overall, the stability section P.8 finished product-SC is considered adequately described.
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3.4. Biosimilarity

4.1. General approach

RGB-19 has been developed as a proposed biosimilar candidate to the RMP EU-approved RoActemra
containing tocilizumab as active ingredient.

RGB-19 has been developed to have the same posology, route of administration and indications as for
RoActemra and is available as the following presentations:

-1V presentation (vial): 20 mg/mL, concentrate for solution for infusion, vial presentation;

-SC presentation (PFS, PFP/auto-injector): 162 mg (180 mg/mL), solution for injection, PFS and PFP
presentation.

Both the IV (vial) and SC (PFS, PFP/auto-injector) presentations of RGB-19 are derived from the same
active substance and differ only in their formulation, final concentration and container closure system.
Furthermore, it can be noted that RGB-19 1V finished product and RoActemra 1V finished product have
practically identical formulations while RGB-19 SC finished product and RoActemra SC finished product
is similar but not identical with respect to the composition of the formulation. The similarity and
differences in formulations are sufficiently described.

Two separate analytical comparability exercises have been performed between RGB-19 IV and the EU-
approved RoActemra 1V finished product and between RGB-19 SC and the EU-approved RoActemra SC
finished product due to the differences in concentration, formulation, presentation and route of
administration. In addition, two separate forced degradation studies (FDS) were conducted for these
two type of presentations, finished product IV and finished product SC of both RGB-19 and RoActemra.
Furthermore, it can also be noted that comparability has been successfully demonstrated for the
various presentations of the RGB-19 SC finished product between the PFS, the PFS-NSD and the PFP.
This is found acceptable.

Lots included in the biosimilarity assessment

The assessments of biosimilarity include a sufficient number of EU-approved RoActemra IV and SC
batches. Furthermore, a sufficient number of RoActemra IV and RoActemra SC batches were tested in
head-to-head manner with commercial scale RGB-19 IV and SC finished product batches in a separate
comparability study campaign.

All batches of RGB-19 finished product SC and 1V included in the biosimilarity exercise, Phase I and
Phase III clinical trials, process validation, stability studies and comparability studies were
manufactured according to the same proposed commercial scale process of both active substance and
finished product. Batches of RGB-19 1V finished product and batches of RGB-19 SC finished product
were produced from independent RGB-19 active substance batches and were included and analysed in
the biosimilarity exercise. Additional RGB-19 1V finished product batches of the 400 mg/20 mL-
presentation have also been manufactured with active substance batches, and these 1V finished
product batches have been used as a part of the similarity assessment at release level as well as for
stability testing.

The RGB-19 and RoActemra finished product IV are manufactured in the following three presentations:
80 mg/4 mL, 200 mg/10 mL, and 400 mg/20 mL. It can be noted that there is a limited humber of
RGB-19 finished product IV batches, six batches in total for all three presentations, that were tested in
the biosimilarity study. However, it is argued that since the three presentations of RGB-19 finished
product IV products have the same concentration and formulation and only differ in fill volume and
since the formulation is identical of RGB-19 1V finished product and RoActemra 1V finished product, six
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batches for RGB-19 1V finished product for all three presentations is considered sufficient and
acceptable. This argumentation is agreed.

In conclusion, the selection of batches in the biosimilarity excercise as well as the number of batches
of both RGB-19 IV and SC finished product and RoActemra IV and SC finished product are considered
sufficiently justified and found acceptable.

The study where the batch was used, use of batch as well as the expiry/age of the batches at the time
of testing are also clearly shown. The RoActemra batches were measured over several years and the
age range at the time of analysis were 6-30 months for RoActemra IV batches and 7-32 months for
RoActemra SC batches, respectively.

All RGB-19 finished product SC and IV batches included in the biosimilarity study were included in the
stability program for long-term, accelerated and stress stability testing.

All samples were stored under prescribed conditions: in a refrigerator at 2-8 °C, in the original
packaging/outer carton protected from light. In all cases, measurements were performed within the
expiry date of the respective RMP batches. It can be noted that since the shelf-life of RoActemra
batches has been extended, the expiry date of RoActemra batches has been extended from 30 months
to 36 months (the EMA EPAR was updated on 20 March 2024) during the biosimilarity exercise.
Accordingly, it is argued by the applicant that the extended shelf-life of 36 months is also applied for
all RoActemra batches used in the biosimilarity reports. This is found acceptable and agreed.
Evaluation of attributes that could change on storage is also included in the biosimilarity exercise such
as HMWs by SE-HPLC, charge variants by IEX-UHPLC-FL, oxidised forms by RP-HPLC oxidation hotspot,
fragments/LMWs by NR-CE-SDS and biological activity tests, these attributes are evaluated and
discussed with a reference to section 3.2.P.8.

It should be noted that the RGB-19 SC finished product presentation (PFS-NSD) was used in the
clinical Phase I (PK) study while RGB-19 1V finished product (vial) was used in the clinical Phase III
(efficacy/safety) study. It is also clearly shown which RoActemra IV and SC batches that were used
during the clinical Phase I and Phase III studies.

This is found acceptable.

Analytical similarity acceptance criteria and statistical approach

The applicant has a limited discussion in the Analytical similarity section (3.2.R) regarding the
definition of a QTPP to identify the product quality attributes, CQAs, for the RMP RoActemra, and
provide only a limited background for the risk assessment concerning the criticality ranking of the
CQAs provided in the biosimilarity section. However, the discussions of QTPP and CQAs are instead
given in section 3.2.5.2.6 where it is described that the CQAs and non-CQAs were determined
according to the adaption of a risk-based method evaluating the impact and uncertainty of the quality
attributes on biological activity/PD/efficacy, PK, immunogenicity and safety. It can be noted that
sufficient number of CQAs and non-CQAs have been defined for the biosimilarity exercise between
RGB-19 and Roactemra IV and SC batches. This is found sufficient and acceptable.

The selected set of orthogonal state-of-the-art analytical methods is considered comprehensive and
adequate, covering primary and higher order structure, post-translational modifications, size and
charge variants, purity and impurities, protein concentration as well as biological binding and functional
activity assays. Brief descriptions of each analytical method are provided, and the corresponding
results have been adequately summarised and presented in the dossier. All analytical methods used
during the biosimilarity exercise were either qualified or validated at the time of measurements. The
release methods which are part of the specification have been appropriately described and validated,
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as described in sections 3.2.5.4.2, 3.2.5.4.3, 3.2.P.5.2 and 3.2.P.5.3, and furthermore some additional
methods are provided in section 3.2.5.4.4.

The quality range was based on the RMP RoActemra IV and SC batches and calculated as mean (RMP)
+/- X*SD, where X is either 3 or 2.5, where 3 is determined for the majority of the quality attributes
from physical chemical and bioassay methods, and 2.5 is determined for the most critical release
bioassay methods, i.e. the cell-based antiproliferation assay and sIL-6R binding ELISA that are closely
related to the clinically relevant mechanism of action of the product. Separate quality ranges are
defined for the RGB-19 IV and SC finished products since there are different formulations and
manufacturing processes. For some quality attributes which do not depend on the formulation and
manufacturing process, a combined range from RMP SC and IV is used. No multiplier is defined for
identity (cIEF, LC-MS and NMR), the negative biological assays (CDC, ADCC), near UV CD, FT-IR or
sub-visible particle methods (LO and RMM). This approach is considered reasonable although not fully
aligned with the current guidance (EMA/CHMP/BWP/247713/2012; EMA/CHMP/138502/2017).
However, since the applicant also provides graphical and tabular presentations of individual analytical
results and side-by-side comparisons for both RGB-19 and Roactemra, this enables an assessment
independent of the defined quality ranges of each attribute. From the graphical presentations, it was
also concluded that the quality ranges were acceptably defined.

Overall, the statistical approach is found acceptable, and no objection is raised.

Reference standard

A list of the used reference standard samples over time for the RGB-19 SC and 1V finished product
from the development phase to the final analytical similarity assessment study has been described and
provided. This is found sufficient and acceptable.

In conclusion, the information provided on the general approach to assess analytical similarity is found
acceptable.

4.2. Analytical summary exercise

Protein content

This section provides data from studies to compare protein content. These studies demonstrate a high
degree of similarity with respect to protein content of the biosimilar candidate RGB-19 1V finished
product (vial, all three fill volumes) and RGB-19 SC finished product (PFS) to the EU approved
RoActemra IV and SC finished product.

Primary structure

The primary sequence of RGB-19 SC and IV and RoActemra SC and 1V finished product batches was
evaluated at the intact, subunit and peptide level by peptide mapping by on-line RP-HPLC/ESI-MS
intact molecular weight analysis, a LC-MS method after the proteolytic digestion of the protein by IdeS
enzyme and by RP-HPLC/ESI-MS/MS with Lys-C and Chymotryptic peptide mapping experiments.

Chromatograms, data and summarizing tables have been provided for the performed tests.

These studies demonstrate a high degree of similarity with respect to the primary structure of the
biosimilar candidate RGB-19 1V finished product (vial) and RGB-19 SC finished product (PFS) to the EU
approved RoActemra IV and SC.

The amino acid sequence of the RGB-19 was confirmed to be identical to RoActemra reference product
with a 100% sequence coverage. The profile of the deconvoluted mass spectra of the RGB-19 batches
is similar to RoActemra finished product batches and the same isoforms were identified. Based on the

subunit analysis the measured monoisotopic molecular mass values of the detected isoforms of the
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subunits (Fc/2, LC, Fd’) in all batches conform to the theoretical mass values of the specified isoforms
of the subunits of tocilizumab and the profile of the deconvoluted mass spectra of the major peaks in
the RGB-19 samples is also similar to that of the RoActemra finished product batches.

In conclusion, the information provided on primary structure to assess analytical similarity is found
acceptable.

N-glycan pattern

Glycation of RGB-19 and RoActemra batches was analysed by LC/MS after digestion by PNGase F
glycosidase and treatment with Lys-C and trypsin enzymes. N-linked glycan profiles were analysed by
the HILIC-UHPLC-FLD method where the labelled glycans were separated by UHPLC and the content of
the glycans determined by fluorescent detection. Sialic acid content was determined by a RP-HPLC-FL
method.

Glycosylation analysis

In general, based on the LC/MS peptide mapping results, the glycan forms are found comparable in
RGB-19 and RoActemra. However, a slight difference is seen in the level of galactosylated forms
(G1F+G2F) of RGB-19 to the RoActemra batches. It is argued that the slightly lower level of
galactosylated forms in RGB-19 do not have an impact on Fab-mediated biological activity, which is
supported by the sIL-6R binding (ELISA and BLI), cell-based antiproliferation assay, and other tests of
affinity of FcRn and the FcyR'’s binding results. Furthermore, terminal galactose might influence the
MADb effector functions but ADCC and CDC are not part of the mechanism of action of tocilizumab and
the absence of ADCC and CDC activity has also been shown and confirmed. This is agreed. In addition,
it can also be noted that slightly lower values of sialylated forms were measured by the LC/MS peptide
mapping for RGB-19 compared to RoActemra batches, that is also confirmed by the HILIC-UHPLC-FL
and HILIC-UHPLC-FL-ESI-MS/MS methods. It is argued that this difference in the amount of the
sialylated glycoforms does not have an impact on the efficacy, safety or immunogenicity and is not
reflected in the biological functional results. Furthermore, it is also stated that the total amount of
sialylated glycans are very low in both the RoActemra and RGB-19 SC and IV batches which are also
below the detection and quantification limit of the analytical method (LOD and LOQ for both NANA and
NGNA are provided ). This is agreed.

It can be concluded that the RGB-19 has a comparable N-glycan profile to RoActemra batches.
N-glycosylation pattern

The quality ranges for the N-glycan species measured by HILIC-UHPLC-FL method were determined
from the combination of both the RoActemra IV and SC batches (calculated as mean + 3*SD) since the
glycosylation profile does not depend on the formulation and the finished product manufacturing
process. This argumentation is agreed.

The measurements of GOF, G1F, G2F, G1'F forms and galactosylated glycans, fucosylated glycans,
afucosylated glycans and high mannose glycans of the RGB-19 and RoActemra batches show a
comparable glycan profile. GOF was found to be the most abundant glycan species in RGB-19, but this
glycan form is also within the quality range (only one RGB-19 batch is out of the range) and is judged
as comparable to RoActemra. A minor difference is noted regarding the sialylation and the sialylated
glycans are very low in RGB-19 batches and at the lower limit of the quality range calculated from the
RoActemra batches, in-line with the LC/MS peptide mapping results.

Overall, the glycan profile for RGB-19 and RoActemra are considered comparable and differences in
some low abundant glycoforms are not expected to have any impact on the efficacy or PK of the RGB-
19 batches. Furthermore, it can also be noted that ADCC and CDC are not relevant modes of action
(MoAs) for tocilizumab as further discussed below.
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Sialic acid content

Sialic acid content (N-acetyl neuraminic acid (NANA) and N-glycolyl neuramiic acid (NGNA)) was also
determined by fluorescent labelling of sialic acid residues and analysis by the RP-HPLC-FL method. The
NANA content of RGB-19 was found to be slightly lower than in the RoActemra batches. It is argued
that the absolute value of NANA content is very low in both RGB-19 and in RoActemra batches; and
this difference is negligible and does not have any impact on the efficacy or immunogenicity.
Furthermore, the NGNA is considered immunogenic since it is a non-human form of sialic acid and thus
it may be able to trigger adverse immune reactions in higher quantities. However, it can be concluded
that the NGNA level in RGB-19 is found very low in all cases, with only a low proportion of NGNA of the
total acidic content as well as comparable to RoActemra therefore raising no risk for concerns with
respect to immunogenicity. Furthermore, it has also been demonstrated that this difference does not
affect the biological functional results. This is found acceptable, agreed to and this minor difference in
sialic acid content is judged as a desirable quality characteristic in favor of the biosimilar candidate.

In conclusion, the information provided on N-glycan pattern to assess analytical similarity is found
acceptable and it can be concluded that the RGB-19 has a highly comparable N-glycan profile to
RoActemra batches and support the biosimilarity claim.

Size related variants

Several complementary and orthogonal analytical tests have been applied to compare batches of the
biosimilar candidate RGB-19 SC and 1V finished product to RoActemra SC and IV finished product with
respect to size related variants. This comparison includes assessment of HMWs and LMWs species by
SEC-HPLC, LMWs species by NR-CE-SDS, size distribution analysis by SEC-MALLS and AUC and
determination of non-glycosylated HC species by R-CE-SDS and LC-MS.

SEC-HPLC

The chromatograms for SEC-HPLC show similar size variants profile for both RGB-19 SC and IV
finished product compared to RoActemra SC and 1V finished product. These studies performed have
demonstrated that both products are primarily monomers. The level of HMWSs as determined by SEC-
HPLC is in general found low for all products studied and the RGB-19 SC and IV batches have slightly
lower levels of HMWs than the RoActemra SC and IV batches and they are also well within the quality
range (calculated as mean £ 3SD). As such, these slightly lower levels of HMWs in RGB-19 SC and IV
batches compared to RoActemra SC and IV batches is considered as a desirable quality characteristic
and positive for the biosimilar candidate.

NR-CE-SDS

RGB-19 SC and 1V finished product batches contain slightly higher levels of LMWs compared to
RoActemra SC and 1V finished product batches. This difference noted in LMWs is similar in the SC and
IV products of the biosimilar candidate and the RMP and found outside the quality range calculated as
mean * 3SD. Furthermore, it is found to be essentially driven by elevated levels of HC-HC-LC
fragments with a max difference of about 1%. It is argued by the applicant that this difference in
LMWs does not have an impact on FcRn or sIL-6R binding or potency by the antiproliferation assay. It
is also argued by the applicant that the lack of one light chain in the HC-HC-LC variant means, from a
structure-activity relationship, that one of the two antigen binding sites is not complete for antigen
recognition which may reduce the biological activity of the fragment molecule. However, since the
theoretical maximal reduction in activity caused by the presence of this LMWs variant in RGB-19 is
minor (about 1% max difference with respect to the HC-HC-LC variant) this has unlikely any impact on
the comparative biological activity of the products and, consequently, on efficacy. Thus, this difference
is not expected to have any impact on efficacy, PK and immunogenicity. Further, it can also be noted
that highly similar functional activities and biological bindings have been shown as measured by the
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antiproliferation assay (TF-1 cell), affinity to sIL-6R, sIL-6R binding activity, cell-surface mIL-6R,
inhibition of sIL-6R mediated trans signaling, C1q binding, binding to FcyRI, FcyRII and FcyRIII and
affinity with FcRn, as further discussed below. All these data of functional activities and biological
binding confirms that the slightly higher level of LMWs in RGB-19 compared to RoActemra is not
clinically meaningful. It is also argued that the higher amount of HC-HC-LC in RGB-19 SC and IV
finished product batches compared to RoActemra SC and IV batches is not expected to influence
immunogenicity as this is supported by the fact that this minor difference in levels of HC-HC-LC does
not lead to aggregation, as demonstrated by the highly similar data of HMWs by SEC-HPLC as well as
from the comparable immunogenicity data obtained from the clinical Phase I study.

In summary, this justification for slightly higher levels of LMWSs in RGB-19 batches to RoActemra
batches and the conclusion drawn by the applicant that this difference is not expected to have adverse
impact on clinical performance is found acceptable and agreed.

SEC-MALLS

The quality ranges for the parameters measured by SEC-MALLS were determined from the RoActemra
SC and 1V finished product batches calculated as mean + 3SD.

Similar monomer molecular weight and molecular weight of HMWSs (i.e. dimers) have been
demonstrated for both the RGB-19 SC and 1V finished product batches compared to the RoActemra SC
and 1V finished product batches and the results of RGB-19 SC and IV are also well within the quality
ranges.

Analytical ultracentrifugation (AUC)

The quality ranges for the attributes measured by AUC were determined from the RoActemra SC and
1V finished product batches calculated as mean £ 3SD for monomer content and monomer Mw values
and the sedimentation coefficient. X HMWs and XLMWSs contents are below the limit of quantitation
(LOQ) or reporting limit of the AUC method for both RoActemra and RGB-19 IV products.

The results show that RGB-19 SC and 1V finished product batches are highly comparable to RoActemra
SC and 1V finished product batches with similar monomer content, monomer Mw and sedimentation
coefficient and these results of RGB-19 SC and IV are also well within the quality ranges.

R-CE-SDS

The quality ranges for the attributes measured by R-CE-SDS were determined from the RoActemra SC
and 1V finished product batches calculated as mean + 3SD.

The results show that RGB-19 SC and IV finished product batches are highly comparable to RoActemra
SC and 1V finished product batches with similar level of NGHC and detected LC and HC contents and
these results of RGB-19 SC and IV are also well within the quality ranges. In addition, the batches of
different presentations also show similarity for both the RGB-19 SC and 1V finished product.

LC-MS

The LC-MS measurements showed slightly higher level of NGHC in RGB-19 SC and 1V finished product
batches than in RoActemra SC and 1V finished product batches. This difference is rather minor and it is
argued to not pose an efficacy or safety risk since antibodies with high level of NGHC have significantly
reduced Fc-related effector functions such as ADCC and CDC. Further, as ADCC and CDC are not part
of the mechanism of action of tocilizumab, the level of NGHC is not critical for the function and the
difference of in NGHC content between RGB-19 and RoActemra products is not considered clinically
relevant. It can also be noted that the functional activities and biological binding testing, as discussed
below, also confirms that the slight difference in NGHC between RGB-19 and RoActemra is not clinically
meaningful. Furthermore, despite that higher level of NGHC was measured in RGB-19 SC and IV
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finished product batches, no differences were found in the level of aggregate formation as
demonstrated by the highly similar data of HMWs by SEC-HPLC. This justification is agreed.

In conclusion, the assessment of HMWs and LMWs species by SEC-HPLC, LMWs species by NR-CE-SDS,
size distribution analysis by SEC-MALLS and AUC and determination of non-glycosylated HC species by
R-CE-SDS and LC-MS all support the biosimilarity claim for RGB-19 SC and 1V finished product to the
RoActemra SC and 1V finished product. The size related variants for the RGB-19 and RoActemra are
found highly comparable and the rather small differences observed (i.e. LMW by NR-CE-SDS and NGHC
by LC-MS) are appropriately discussed and sufficiently justified and are not expected to have adverse
impact on clinical performance. This conclusion is also supported by the similar functional activities and
biological binding testing of RGB-19 and RoActemra discussed below, and by the PK and
immunogenicity data as well as from the clinical efficacy and safety data from the EU pivotal studies
performed. This is found acceptable.

Charge related variants

Several complementary and orthogonal analytical tests have been applied to compare batches of the
biosimilar candidate RGB-19 SC and 1V finished product to RoActemra SC and IV finished product with
respect to charge related variants. This section includes assessment of IEX-HPLC with and without CPB
treatment, cIEF, the study of deamidation in both the CDR and non-CDR regions as well as from the
intact glycation analysis and site-specific glycation.

IEX-HPLC with and without CPB digestion

The analysis of charge variants profile by IEX-HPLC with and without CPB treatment show a highly
similar charge variants profile for the batches of RGB-19 and RoActemra SC and 1V finished product.
The level of basic variants is found slightly lower in RGB-19 compared to the RMP and this effect is
found more pronounced after CPB treatment. This effect is argued to be related to slightly higher level
of C-terminal lysine in RGB-19 and as C-terminal lysine is well known to be rapidly cleaved off
enzymatically in serum, this difference does not affect the antigen binding and potency and is also
supported by the similar and comparable bioassay results as discussed below. Furthermore, it is also
described that LC-MS data have shown (structural characterisation) a somewhat higher level of proline
amidation for the RoActemra batches than for the RGB-19 batches and, in addition, N-terminal
glutamine peak and VHS signal peptide can be detected only in RoActemra batches. These minor
differences also contribute to the slightly higher basic variants in RoActemra batches, but do not affect
the efficacy and biological activity and is therefore not expected to be clinically meaningful. This
conclusion is agreed.

cIEF

The cIEF results revealed that the batches of RGB-19 and RoActemra SC and 1V finished product are
highly similar in terms of charge variants profile and isoelectric point. Furthermore, the batches of
different presentations of both the IV and SC finished product also show similarity.

Deamidation in CDR and in non-CDR

Similar deamidation sites in the CDR and non-CDR regions were qualitatively identified in both RGB-19
SC and RoActemra SC and 1V finished product batches. The relative amounts of the identified
deamidated species were also highly similar.

Intact glycation analysis

Intact glycation analysis by LC-MS revealed a difference in the level of mono-glycated forms in the
batches of the RGB-19 and RoActemra SC and 1V finished product with higher levels in RGB-19.
However, it is argued that this difference does not have an impact on biological activity (i.e. binding
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and potency) and on the level of aggregation and is therefore not considered to affect safety and
efficacy and not expected to be clinically meaningful. This is agreed.

Site specific glycation

The results for the site specific glycation test by LC-MS Lys-C peptide mapping are in line with the
results from the intact glycation analysis demonstrating a higher level of sum of site specific glycation
in the batches of the RGB-19 compared to RoActemra SC and 1V finished product. This difference is not
considered to affect safety and efficacy and not expected to be clinically meaningful.

In conclusion, similar charge variants profile, deamidation in CDR and in non-CDR and intact and site
specific glycation have at large been demonstrated for batches of RGB-19 compared to RoActemra SC
and 1V finished product. Some minor differences are noted in basic variants and mono-glycated forms
but they have been sufficiently justified as not clinically meaningful. This is found acceptable.

Oxidated related variants

The measurement of methionine oxidation has been selected as a marker and an oxidation hotspot for
both the overall level of oxidation and the highest level of oxidation observed in RGB-19 and
RoActemra batches. A RP-UHPLC-UV method has been developed and qualified for the analysis of this
parameter.

Heavy chain methionine oxidation determined by RP-UHPLC-UV oxidation hotspot

Highly similar levels have been demonstrated for HC methionine oxidation for batches of RGB-19
compared to RoActemra SC and 1V finished product. Batches of various presentations also show
similarity.

Oxidation in CDR

A single Met residue was affected by oxidation in the CDR region and a similar level was found in
batches of RGB-19 compared to RoActemra SC and 1V finished product.

Oxidation of non-CDR

Four additional oxidation sites were identified and studied by LC-MS in the non-CDR region. Slightly
higher values were determined for batches of RGB-19 compared to RoActemra SC and 1V finished
product for the oxidation of two methionine oxidation sites while slightly lower values were determined
for HC methionine. These minor differences are argued to not pose a stability or safety risk and do not
have an impact on biological activity, FcRn binding or aggregation. This justification is agreed.

In conclusion, the information provided on oxidation related variants to assess analytical similarity is
found acceptable and it can be concluded that RGB-19 has a highly comparable profile to RoActemra
SC and 1V finished product batches and support the biosimilarity claim.

Isomerisation, terminal variants, sequence variants and hydrophobic variants

Isomerisation

Similar levels of isomerisation were observed in batches of RGB-19 compared to RoActemra SC and IV
finished product.

Terminal variants

A higher level of C-terminal lysine variant was found in RGB-19 1V finished product batches as
compared to RoActemra SC and 1V finished product batches. However, it is argued that since C-
terminal lysine is cleaved off enzymatically in serum, this difference is not expected to affect antigen
binding and potency. Furthermore, a higher level of proline amidation was determined for the
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RoActemra batches than for the RGB-19 batches but as proline amidation is not expected to affect
biological activity and as a comparable potency and antigen binding have been demonstrated, this
difference is not considered to be critical. These justifications are agreed.

Sequence variants

No sequence variants have been identified in any of the investigated RGB-19 and RoActemra SC and IV
finished product batches.

Hydrophobic variants

Based on the results from HIC chromatography, the batches of RGB-19 and RoActemra SC and IV
finished product are highly similar in terms of the profile of hydrophobic variants.

Higher order structure

Several complementary and orthogonal analytical tests have been applied to compare batches of RGB-
19 SC and 1V finished product to RoActemra SC and 1V finished product with respect to thermodynamic
stability, higher order structure and study of disulfide bridges and free thiol contents. This comparison
includes assessment of micro-DSC, far UV CD, near UV CD, Fourier transform infrared (FTIR), 2D-NMR
and hydrogen deuterium exchange mass spectrometry (HDX MS) methods as well as peptide mapping
and testing by Ellman’s assay.

A high level of similarity in higher order structure and thermodynamic stability was confirmed with all
techniques. Only minor differences were noted.

Micro-DSC

The micro-DSC confirmed similar thermal stability of RGB-19 SC to RoActemra SC and 1V finished
product batches by measurements in the enthalpy change. The Tm2 and AH values are on the upper
limit of the RoActemra quality range. However, it is argued that as slightly higher Tm2 and AH values
indicate a more stable product and as there are no effect on the other quality attributes, this minor
difference does not cause any risk and impact on other quality attributes. This is agreed.

Far UV CD, near UV CD, FTIR

The secondary and tertiary structures of RGB-19 was demonstrated and confirmed to be similar to
RoActemra as studied by far UV CD, near UV CD and FTIR.

Disulfide bridges and free thiol contents

Results have been provided from MS/MS data acquired during peptide mapping and from testing by
Ellman s assay.

All the expected disulfide bridges were identified in all the investigated RGB-19 and RoActemra SC and
1V finished product batches. In addition, the positions of the disulfide bridges have been confirmed to
be identical. Furthermore, the obtained results show that the RoActemra and RGB-19 SC batches are
similar to each other with respect to total free thiol contents which are consistency low, below the LOQ,
as tested by Ellman' assay using DTNB.

In conclusion, the analyses included in the study and the obtained results sufficiently well demonstrate
that thermodynamic stability, higher order structure and disulfide bridges/free thiol contents of RGB-19
are similar to that of RoActemra, for both the SC and IV presentations. Batches of different
presentations also show similarity.

This is found acceptable.

Particulate matter and sub-visible particles
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Light obscuration (LO) and RMM have been applied to compare batches of the biosimilar candidate
RGB-19 SC and 1V finished product to the RMP RoActemra SC and 1V finished product with respect to
particulate matter and sub-visible particles. It is described that the measurement of sub-visible
particles is not part of the formal similarity assessment and that these results are given for information
only. Furthermore, it is also described that there are pharmacopoeia limits for the LO method that
needs to be fulfilled (NMT 6000 per container 210 ym and NMT 600 per container =25 um). However,
it can be noted that the results for all RGB-19 SC and IV batches all meet the pharmacopoeia
requirements and the RGB-19 SC and IV batches show slightly lower or similar number of subvisible
particles compared to the RoActemra batches.

This is found acceptable.

Biological activity

A large and comprehensive panel of biological assays have been applied in the biosimilarity exercise to
compare batches of the biosimilar candidate RGB-19 SC and 1V finished product to the RMP RoActemra
SC and 1V finished product with respect to functional activities and biological binding testing.

The quality range applied was based on the RMP RoActemra IV and SC batches and calculated as mean
(RMP) +/- X*SD, where X is either 3 or 2.5, where 3 is determined for the majority of the quality
attributes from the bioassay methods, and 2.5 is determined for the most critical release bioassay
methods, i.e. the cell-based antiproliferation assay and sIL-6R binding ELISA that are closely related to
the clinically relevant mechanism of action of the product.

This comparison includes assessment of sIL-6R binding assay by ELISA, anti-proliferation assay in TF-1
cell, FcRn, FcyRI (CD64), FcyRIIa (CD32a_R131) and FcyRIIla (CD16a_V158) receptor binding affinity
by BLI, C1q binding affinity by BLI, inhibition of tocilizumab STAT3 phosphorylation by cell-based
ELISA, sIL-6R interaction by BLI, dissociation activity to IL-6/sIL-6R complex, cell surface mIL-6R
binding and inhibition of sIL-6R mediated trans signalling.

sIL-6R binding assay by ELISA and Anti-Proliferation assay in TF-1 cell

The quality ranges have been calculated as mean +/- 2.5*SD for these two biological assays. Highly
similar results have been provided for batches of RGB-19 SC and 1V finished product to RoActemra SC
and IV finished product with respect to sIL-6R binding by ELISA and potency by the cell-based
antiproliferation assay. All results for RGB-19 SC and 1V finished product are also well within the
quality range as well as within the min-max range of the RMP RoActemra. Batches of different
presentations also show similarity.

Furthermore, it can also be noted that the sIL-6R binding assay by ELISA is included in the active
substance specification (section 3.2.5.4.1) as a test of antigen binding and that the anti-proliferation
assay in TF-1 cell is included in the finished product specification (section 3.2.P.5.1) as a test for cell-
based potency.

FcRn, FcyRI/CD64, FcyRIIa/CD32a_R131 and FcyRIIla/CD16a_V158 receptor binding affinity and C1q
binding affinity by BLI

Several analytical tests have been applied to compare RGB-19 to RoActemra with respect to Fc-
receptor binding: FcRn, FcyRI/CD64, FcyRIla/CD32a_R131 and FcyRIIIa/CD16a_V158 receptor binding
affinity and C1q binding affinity by BLI. Data from the analyses is provided both in graphical and in
tabular form. Although it is well known that FcyRIIa and FcyRIIIa have polymorphisms, only testing to
FcyRIIa/CD32a_R131 and FcyRIIIa/CD16a_V158 were included in the testing in the biosimilarity
exercise. This is considered as a limitation in the comparison, see section 3.2.S.3.1 for further
comments. However, since it is widely accepted that Fc effector functions are not included in the MOA
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for tocilizumab and lack of ADCC and CDC has been appropriately demonstrated and confirmed, this is
judged as a sufficient panel of Fc gamma receptors studied and found acceptable.

The quality range was calculated as mean +/- 3*SD for these tests. Based on the binding affinities as
measured by the BLI method, it can be concluded that the batches of RGB-19 SC and IV finished
product are highly similar to RoActemra SC and 1V finished product. All results for RGB-19 SC and IV
finished product are also well within the quality ranges as well as within the min-max range of the RMP
RoActemra. It is also noted that a single batch for RGB-19 SC finished product is on the upper limit of
the quality range for the FcyRIIIa/CD16a_V158 receptor binding affinity. However, since tocilizumab
has no ADCC this finding is not considered critical and clinically meaningful. Further, the C1q binding
affinity data by BLI also demonstrates similarity.

Furthermore, a high degree of similarity has also been shown for the following biological assays and
the corresponding bioassay attributes: inhibition of tocilizumab STAT3 phosphorylation by cell-based
ELISA, sIL-6R interaction by BLI, dissociation activity to IL-6/sIL-6R complex, cell surface mIL-6R
binding and inhibition of sIL-6R mediated trans signalling.

In addition, absence of CDC and ADCC activities have been sufficiently well demonstrated and
confirmed for both RGB-19 SC and 1V finished product and RoActemra SC and 1V finished product.
Representative dose-response curves are shown for both ADCC and CDC and relevant negative and
positive controls are included in the analyses.

In conclusion, all the biological binding and functional assays applied including antiproliferation assay
in TF-1 cell, sIL-6R binding assay by ELISA, cell surface mIL-6R, inhibition of sIL-6R mediated trans
signaling, C1q binding, affinity with FcyRI (CD64), FcyRIIa(CD32a), FcyRIIIa(CD16a) and affinity with
FcRn demonstrated that the biosmilar candidate RGB-19 and the RMP RoActemra are highly similar.
Furthermore, the dissociation activity to IL-6/sIL-6R complex and inhibition of STAT3 phosphorylation
by ELISA assay also confirm that RGB-19 and RoActemra batches are similar. Batches of different
presentations also show similarity for both the SC and 1V finished product. In addition, RGB-19 and
RoActemra did not show ADCC and CDC activity in-line with the published literature and prior
knowledge on tocilizumab.

Overall, all data presented in the studies of similarity of biological activity between RGB-19 and
RoActemra are highly comparable and support the biosimilarity claim.

Comparative forced degradation stability

A set of relevant tests and attributes have been included in the studies to compare batches of the
biosimilar candidate RGB-19 SC and 1V finished product to RoActemra SC and 1V finished product with
respect to comparative forced degradation stability. Comparative head-to-head structural,
physicochemical, and biological analyses were performed on samples exposed to various stress
conditions to assess the similarity between the biosimilar candidate and reference medicinal product in
terms of the protein degradation profiles. The applied stress treatments were heat stress, light/UV
exposure, oxidative stress, acidic and basic treatment and they all caused significant changes in the
tocilizumab molecules and induced accelerated degradation processes. The analytical methods applied
for analysing the stressed samples were selected taking into account the possible changes in quality
parameters by the actual stress factor applied. Analytical methods included in the specification and
stability indicating methods for the finished products were selected based on their sensitivity and
capability to detect changes in the quality attributes. The selected analytical test methods and test
attributes were: structural analysis by LC-MS/MS reduced and non-reduced peptide mapping, size
variants by SEC-HPLC and NR-CE-SDS, methionine position/oxidation hotspot by RP-UHPLC-UV, charge
variants by IEX-HPLC, tocilizumab content by UV, sIL-6R binding by ELISA, bioactivity by
antiproliferation assay in TF-1 cell and FcRn binding by BLI. Batches of RGB-19 SC and IV finished
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product were compared to batches of RoActemra SC and 1V finished product and it can be noted that
the batches used during the clinical Phase I (RGB-19 SC finished product) and Phase III (RGB-19 IV
finished product) studies of RGB-19 SC and 1V finished product were included in the comparative
forced degradation stability study.

It is argued that based on a preliminary forced degradation study, the freeze-thaw and the mechanical
stress did not cause significant quality change in the RGB-19 and RoActemra batches and thus these
stress factors were not part of the final forced degradation study. This argumentation is agreed.

SC presentation

The quantitative and structure changes caused by the applied stress conditions (heat stress, light/UV
exposure, alkaline/acidic stress) were highly similar and demonstrated comparable degradation profiles
in batches of RGB-19 and RoActemra SC finished product.

Oxidative stress

Minor differences were noted with respect to chemical oxidation where a higher level of oxidation was
seen for the RGB-19 batches compared to RoActemra batches at chemical oxidative stress. Even
though this difference, the kinetics of the changes are similar in the two products. There is no
significant change in size related variants (HMWs and LMWs) and other structural characterisation data
(LC/MS, e.g. deamidation, isomerisation etc.) of RGB-19 and RoActemra batches due to the applied
oxidative stress. It can also be noted that a similar decrease is found for potency by the cell-based
antiproliferation assay and in sIL-6R binding ability by ELISA assay upon oxidative stress in both RGB-
19 and RoActemra batches. It is argued that the difference in oxidation level due to the chemically
forced oxidative stress does not mean a difference in the stability, efficacy or safety of the RGB 19 and
RoActemra products. This argumentation and justification is agreed.

1V presentation

The quantitative and structure changes caused by the applied stress conditions (heat stress, light/UV
exposure, alkaline/acidic stress) were highly similar and demonstrated comparable degradation profiles
in batches of RGB-19 and RoActemra 1V finished product.

Oxidative stress

Slight differences between the two products were only observed in the oxidation rate after light
exposure, but this minor difference was only detected at strong light exposure and the bioassay results
demonstrated no difference in FcRn binding, sIL-6R binding and potency by the antiproliferation assay
after light-induced forced degradation. It is argued that this observation does not mean a difference in
the stability, efficacy or safety of the RGB 19 and RoActemra products. This is agreed.

Conclusion on the comparative forced degradation stability study

Overall, structural analysis by LC-MS/MS Lys-C reduced and non-reduced peptide mapping, acidic and
basic charged variants, disulfide isoform profile, aggregates and fragments, oxidation level and
biological activities (sIL-6R binding, antiproliferation in TF-1 cell, FcRn binding) were evaluated. All the
changes observed during the comparative forced degradation stability study occurred in both RGB-19
and RoActemra and at a comparable rate and degree. No specific degradation variants were detected,
that were only found in either RGB-19 or RoActemra.

Hence, the results provided in the forced degradation study on the comparison of degradation profiles
of RGB-19 SC and 1V finished product to RoActemra SC and 1V finished product under different stress
conditions supports the claim for biosimilarity.

Comparative stability assessment
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The stability for the biosimilar candidate RGB-19 was compared the RMP RoActemra. The stability
studies were conducted according to ICH Q1A and ICH Q5C guidelines under long-term storage
conditions at 5 £ 3 °C, accelerated storage conditions at 25 °C = 2 °C, 60% %5 % RH and stressed
conditions at 40 °C £ 2°C; 75% % 5% RH. It is described that the purpose of these reports is to
present the results from the stability studies for information collection. Each analytical method was
plotted and evaluated separately. These reports have been provided in section 3.2.R for both the SC
and the IV presentations.

The following tests were performed: pH, osmolality, methionine oxidation by RP-HPLC-UV, HMWs by
SEC-HPLC, LMWs by NR-CE-SDS, NGHC by R-CE-SDS, HC by R-CE-SDS, LC by R-CE-SDS, HC+LC by
R-CE-SDS, acidic variants/Main peak/basic variants by IEX-HPLC, protein content by UV, sIL-6R
binding by ELISA, cell based potency by antiproliferation assay, polysorbate 80 by IEX-MM-CAD,
subvisible particles by LO.

This is found acceptable.
1V and SC presentations

According to the data provided, the overall conclusion is that the batches of RGB-19 SC and 1V finished
product and the batches of the RMP EU-RoActemra SC and 1V finished product show comparable
stability profiles for most of the attributes studied and supports the claim for biosimilarity.

4.3. Conclusions on biosimilarity

The applicant has evaluated the similarity between RGB-19 SC and 1V finished product to RoActemra
SC and 1V finished product in a comprehensive comparability program, evaluating relevant quality
attributes by a panel of state-of-the-art and standard analytical methods.

The number of batches included in the biosimilarity study are found acceptable, both with respect to
RGB-19 and EU approved RoActemra. The analytical similarity assessment summarised in Table 3 has
been performed with a combination of methods assessing primary and higher order structures, post-
translational modifications including charge variants and glycosylation profile, purity and impurities,
particles and aggregates, and product variants. In addition, biological functional activities and
biological binding were measured by several methods and results from a comparative stability testing
study have been presented as well.

Overall, the provided data indicates a high degree of similarity between RGB-19 SC and 1V finished
product to RoActemra SC and 1V finished product with respect to the physicochemical and biological
characterisations. In addition, further characterisation studies performed have shown comparable
degradation profiles as well as similar lack of ADCC- and CDC-activity in support of the biosimilarity
claim. Some minor differences are noted, and they are described in detail, for instance in LMWSs,
NGHC, level of basic variants, C-terminal lysine and proline amidation as well as in the levels of mono-
glycated, galactosylated and sialylated forms. The applicant justifies all differences noted and provides
arguments related to tocilizumab mode of action, highly similar functional activities and biological
bindings, information in the literature as well as results obtained in the non-clinical and clinical studies,
implying that these differences are not expected to have any impact on efficacy, safety, PK and
immunogenicity and therefore not considered as clinically meaningful, hence not impacting the
biosimilarity claim.

Overall, biosimilarity with EU-RoActemra is considered demonstrated from a quality point of view.
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Table 3: Overview of analytical similarity exercise

Quality Attribute Analytical method Similarity Assessment
LC-MS Identical
Primary structure
RP-HPLC-UV Identical
Intact molecular weight analysis .
by LC-MS Similar
Molecular identity and structural _ y LV i
integrity Subunit molecular weight analysis Similar
by LC-MS
Disulfide bridge structure Identical
LC-MS
Cysteine-related variants Similar
Free thiol Ellman assay Similar
CD (far UV) Similar
CD (near UV) Similar
Secondary structure & tertiary structure FT-IR Similar
NMR Similar
HDX-MS Similar
Thermodynamic stability DSC Similar
N-terminal integrity LC-MS Similar
Slightly higher (Lysine
variant)
C-terminal integrity LC-MS
Slightly lower (Proline
amidation)
High molecular weight species (HMW) SEC-HPLC Similar
Low molecular weight species (LMW) NR-CE-SDS Higher (ng impact on quality
and clinical performance)
) ) SEC-MALLS Similar
Size variants
AUC Similar
Hydrophobic variants HIC-HPLC Similar
Charge variants IEX-HPLC Similar
Charge variants IEX-HPLC Similar

after CPB digestion

Glycation Intact glycation by LC-MS Higher (overall low glycation)
Isoelectric point cIEF Similar
Oxidation RP-HPLC UV Similar
Deamidation LC-MS Similar
Isomerization LC-MS Similar
LO Similar
Sub-visible particles
RMM Similar
N-elvcosvlation HILIC-HPLC Similar (lower
ghycosy LC-MS Galactosylation)
Sialylati LCMS Similar (slightly 1 )
1alylation 1mmilar (shightly lower
Y RP-HPLC-FL s
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Quality Attribute Analytical method Similarity Assessment
Non-glycosylated heavy chain (NgHC) R-CE-SDS Similar
Protein content uv Similar
Potency Cellular anti-proliferation assay Similar
BLI Similar

sIL-6R binding

Similar
IL-6/mIL-6 downstream signal Similar
neutralization (Inhibition of pSTAT3) ELISA
Dissociation activity to IL-6/sIL-6R .

Similar
complex
Inhibition of trans signalling mediated .
by SIL-6R Reporter assay Similar
Cell surface mIL-6R binding Flow cytometry Similar
FcRn binding Similar
Affinity with FcyRI (CD64) Similar
Affinity with FcyRIla (CD32a) BLI Similar
Affinity with FcyRIlla (CD16a) Similar
Clq binding Similar
ADCC ADCC reporter assay Similar
CDC Cell-based assay Similar

3.5. Adventitious agents

Raw materials

TSE statements have been provided for materials used in production such as culture media and no
materials of animal or human origin is used. Information has also been provided for media components
used for establishing MCB and WCB. The manufacture of RGB-19 active substance and finished
products is free of animal or human tissue derived materials. The exceptions are the bovine milk
derived 2-deoxy-fluoro-fucose (2-DFF) and galactose. 2-DFF is produced from bovine milk in a
synthetic way. TSE/BSE statement has been provided; it is acknowledged that the risk of TSE is
negligible.

Testing of cell banks

Information on virus testing of cell banks is presented in section S.2.3 Control of materials. The MCB
and the initial WCB, denoted WCB1, were manufactured according to GMP. Due to a low number of
remaining vials of the WCB1, a new WCB, denoted WCB2, was manufactured according to cGMP at
Gedeon Richter. This is accepted.

Testing of unprocessed bulk

Analyses results of viral safety evaluation of engineering bulk unprocessed batches and validation
process unprocessed bulk batches manufactured at commercial scale have been provided. The results
presented are negative for mycoplasma, bioburden, endotoxin, Minute Virus of Mouse (MVM) and in
vitro adventitious agents assay. The unprocessed bulk harvest testing is described in S.2.4 and is
sufficiently described.
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Initially, the applicant had provided a very short summary and significant amount of data was missing
to substantiate the claim of virus reduction of the process, and a Major Objection was raised. However,
the applicant provided two reports, one on small scale validation and one detailed summary report of
all virus clearance studies performed. Sufficient information has been presented on the model viruses
used. For Protein A, MMAEX chromatography and virus filtration all four model virus, parvovirus (PRV),
reovirus type 3 (Reo-3), murine leukaemia virus (MuLV) and minute virus of mice (MVM), have
adequate description. The data confirm an acceptable minimum log10 reduction factor of for the tested
viruses. For protein A and MMAEX results from both new and used resins have been presented. MuLV
and PRV clearance has been tested in the low pH study and results are submitted, including data of the
kinetics of inactivation. Adequate description has been provided of the small-scale process. Data from
comparison of performance of commercial scale and small-scale processes have also been presented in
sufficient detail. The Major Objection is resolved.

Overall, adventitious agents safety is considered demonstrated.

3.6. Discussion and conclusion on chemical, pharmaceutical and biological
aspects

The Tuyory dossier is of good quality. Information on development, manufacture and control of active
substance and finished product has been presented in a satisfactory way. The presented
documentation indicates that the active substance and finished product are manufactured in well-
controlled and validated processes.

The applicant is recommended to continue the leachable study and to provide the data of the study as
a post-approval measure (Recommendation).

The applicant has evaluated the similarity between the biosimilar candidate RGB-19 SC and 1V finished
product to RoActemra SC and 1V finished product in a comprehensive comparability program. In
general, RGB-19 is considered to be similar to the EU approved RoActemra at the quality level. Some
minor differences are noted but the applicant justified these as being not clinically meaningful which is
agreed.

In conclusion, based on the review of the quality data provided, the MAA for Tuyory is considered
approvable from the quality point of view.

3.7. Recommendation(s) for future quality development

In the context of the obligation of the Marketing Authorisation Holder to take due account of technical
and scientific progress, the CHMP recommends the following point for investigation:

1. The applicant is recommended to continue the leachable study and to provide the data of the study
when available.

4. Non-clinical aspects

4.1. Introduction

Tocilizumab (company code: RGB-19) is a humanised IgG1 monoclonal antibody produced in Chinese
hamster ovary (CHO) cells by recombinant DNA technology.
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A comprehensive non-clinical in vitro program to establish biosimilarity between RGB-19 and
RoActemra for IV and SC administration was designed based on the principles stated in relevant
guidelines. The comparability studies consisted of sIL-6R and mIL-6R binding activities and functions,
inhibition of cell proliferation, and downstream signal neutralisation. In addition, comparability studies
regarding different Fc-receptor binding and activation of C1q, CDC and ADCC was conducted. To
establish the similarity ranges, the range was defined as average + 3xSD, except for sIL-6R binding
assay by ELISA and the anti-Proliferation assay in TF-1 cells, where average * 2.5xSD were calculated.

Pharmacology

4.1.1. Primary pharmacodynamics

Table 4: Primary pharmacodynamics table

Functional characteristics analysis
Attribute | Analytical Technique Results
- The relative binding activities of RGB-19 SC and IV to sIL-6R were
SIL-6R binding by ELISA |\ ihin mean # 2.5SD of EU-RMP RoActemra.
) - The binding affinities (Kp) of RGB-19 SC and 1V to sIL-6R were
SIL-6R binding by BLI within mean £ 3SD of EU-RMP RoActemra.
Anti-Proliferation assay, The biological activities of RGB-19 SC and IV were within mean +
TF-1 cell based assay 2.5SD of EU-RMP RoActemra.
IL-6/mIL-6 downstream
Target signal neutralization The relative inhibition activities of RGB-19 SC and IV on STAT3
binding (Inhibition of pSTAT3 . o
. phosphorylation were within mean + 3SD of EU-RMP RoActemra.
and phosphorylation), by
functional sandwich ELISA
cell-based
assays Dissociation of IL-6/sIL- The relative dissociation abilities of IL-6/sIL-6R complex by RGB-
6R complex, ELISA 19 SC and IV were within mean £ 3SD of EU-RMP RoActemra.
Eienlijisnurfahcuemn;LLBG;I B- The relative binding activities of RGB-19 SC and IV to mIL-6R were
cell 9 within mean £ 3SD of EU-RMP RoActemra
Inhibition of IL-6 induced
trans signalling mediated | The relative inhibition activities of trans-signalling by RGB-19 SC
by sIL-6R, cell-based and IV was within mean £+ 3SD of EU-RMP RoActemra.
assay
FcyRI/CD64 receptor The binding affinities (Kp), of RGB-19 SC and IV to FcyRI/CD64
binding affinity (by BLI) receptor were within mean £+ 3SD of EU-RMP RoActemra.
The binding affinities (Kp) of RGB-19 SC and IV to
FeyRIla/CD32a_R131 FcyRIla/CD32a_R131 receptor were within mean + 3SD of EU-RMP
binding affinity (by BLI)
o RoActemra.
Fc binding
The binding affinities (Kp) of RGB-19 SC and IV to
rec(\:(eFuicI)?‘/tg:igjiGr]a_E)HSBBLI FcyRIIIa/CD16a_V158 receptor were within mean + 3SD of EU-
P 9oy RMP RoActemra.
FcRn receptor binding by | The binding affinities (Kp) of RGB-19 SC and IV to FcRn receptor
BLI were within mean £ 3SD of EU-RMP RoActemra.
Clq R The binding affinities (Kp) of RGB-19 SC and IV to C1q were within
binding Clq binding assay (BLI) mean + 3SD of EU-RMP RoActemra.
gi?:j:in CDC assay No activation of CDC was observed for the batches of RGB-19 or
9 EU- RMP RoActemra.
ADCC ADCC assay No activation of ADCC was observed for any of the batches of RGB-
binding 19 or EU- RMP RoActemra.
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4.1.1.1. Secondary pharmacodynamics, Safety pharmacology and Pharmacodynamic drug
interactions

No additional studies on in vivo pharmacology, secondary pharmacodynamics, safety pharmacology or
pharmacodynamic drug interactions were conducted and are not generally required for a biosimilar for
the approval of the marketing authorisation within EU and is in line with EMA guidance documents for
biosimilar development.

4.2. Pharmacokinetics

No comparative non-clinical in vivo pharmacokinetic/toxicokinetic studies were conducted with Tuyory
and the EU-RMP product RoActemra and are not required. No differences were observed in the in vitro
pharmacological package for similarity assessment between Tuyory and RoActemra.

4.3. Toxicology

No toxicology studies were conducted. Toxicology studies are not generally required for marketing
authorisation approval of biosimilars in the EU, in line with EMA guidance documents for biosimilar
development.

4.3.1. Ecotoxicity/environmental risk assessment

The applicant provided a justification for not providing an environmental risk assessment (ERA) for
Tuyory: Tocilizumab is a natural substance, the use of which will not alter the concentration or
distribution of the substance in the environment. Therefore, tocilizumab is not expected to pose a risk
to the environment.

4.4. Overall discussion and conclusions on non-clinical aspects

The nonclinical data package was focused on comprehensive in vitro functional activity analyses. The in
vitro comparability studies included IL-6R binding activities and functions, inhibition of cell
proliferation, or downstream signal neutralization as well as FcR- and C1q binding affinities. No
activation of CDC or ADCC was detected for either Tuyory or the RMP RoActemra.

The functional in vitro data package is adequate for demonstrating similar biological activity of Tuyory
(RGB-19) and the EU approved RMP RoActemra and reflects the principal mode of action of
tocilizumab. No differences were detected between Tuyory and the RMP RoActemra regarding IL-6R
binding activities and functions, inhibition of cell proliferation, or downstream signal neutralization, and
no differences were detected for the FcR- or C1q binding affinities. No activation of CDC or ADCC was
detected for either Tuyory or the RMP RoActemra.

For establishing the similarity ranges, the range was defined as average £ 3xSD, except for sIL-6R
binding assay by ELISA and the anti-Proliferation assay in TF-1 cells, where average * 2.5xSD were
calculated

No additional studies on in vivo pharmacology, pharmacokinetic/toxicokinetic or toxicology were
conducted, and are not required.

According to the EMA guideline on similar biological medicinal products containing biotechnology-
derived proteins as active substance: non-clinical and clinical issues (EMEA/CHMP/BMWP/42832/2005
Revl, Dec 2014), a stepwise approach is recommended for evaluation of the similarity of the biosimilar
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and the reference product, since in vitro assays may often be more specific and sensitive to detect
differences between the biosimilar and the reference product than studies in animals, and therefore
these assays can be considered as paramount for the non-clinical biosimilar comparability exercise.
Studies regarding safety pharmacology, reproduction toxicology, and carcinogenicity are not required
for non-clinical testing of biosimilars, which in this case applies for studies on local tolerance as well.

The functional in vitro data package is adequate for demonstrating similar biological activity of Tuyory
(RGB-19) and the EU approved RMP RoActemra from a non-clinical perspective.

As tocilizumab is a natural substance, a justification for absence of ERA is acceptable.

4.4.1. Conclusions

The nonclinical in vitro functional activity data support the biosimilarity between RGB-19 (Tuyory) and
the EU reference medicinal product RoActemra.

5. Clinical aspects
5.1. Introduction

5.1.1. Good Clinical Practice (GCP) aspects

The clinical trials were performed in accordance with GCP as claimed by the applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the
community were carried out in accordance with the ethical standards of Directive 2001/20/EC.

Based on the review of clinical data, CHMP did not identify the need for a GCP inspection of the clinical
trials included in this dossier (see section 2.4.3.).
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5.1.2. Tabular overview of clinical trials

Table 5:Tabular overview of main clinical studies

using
multiple IV doses

inadequate response
o MTX

Study No. / Number of
Descri tit.m Subjects Subjects Dose, treatment period
P treated
A single subcutaneous dose of
162 mg RGB-19 or RoActemra
RGB192101 administered sgbcutgneously in
the upper arm in Period 1 and
Phase 1 N=110 total: Period 2, with treatment cross-
Comparative PK/PD Healthy Japanese over between periods. .
Randomized, Double- adult male subjects |N=55 per Two treatment sequences:
blmid, 2-Treatment, 2- sequence (i) RGB-19 (Period 1) /
Period, 2-Sequence, RoActem Period 2
Crossover Study oActemra (Period 2)
(ii) RoActemra (Period 1) / RGB-
19 (Period 2)
RGB-19 or RoActemra 8 mg/kg
intravenous drip infusion (once
every 4 weeks) for 48-weeks, in
RGB19101 Japanese patients combination with MTX:
Phase 3 with Active
Comparative efficacy, Rheumatoid Arthritis | RGB-19=182 - Primary Evaluation Period = 12
safety & immunogenicity |who had an RoActemra=186 |weeks

- Secondary Evaluation Period =
40 weeks

- Safety Follow-up = 2 weeks

IV=intravenous; MTX=methotrexate; PD=pharmacodynamic; PK=pharmacokinetic; SC=subcutaneous

5.2. Clinical pharmacology

5.2.1. Methods

Bioanalytical methods

Bioanalytical assays were developed and validated for the determination of tocilizumab serum
concentration (PK), determination of sIL-6R (soluble Interleukin-6 receptor) serum concentration (PD),
detection of anti-tocilizumab antibodies (ADA) and neutralising anti-tocilizumab antibodies (NAb) from

serum samples.

The assays and their application in the clinical studies are summarised in Table 6.
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Table 6: Summary of the bioanalytical assays

Method . Applicable
validation ID S Ll clinical studies
An electrochemiluminescence
immunoassay for the determination of - RGB192101
GB22036V tocilizumab concentration in human tocilizumab RGB19101
serum

An enzyme-linked immunosorbent assay
GB22034V for the determination of sIL-6R sIL-6R
concentration in human serum

RGB192101
RGBI19101

An electrochemiluminescence
GB22037V | immunoassay for the detection of anti-
tocilizumab antibodies in human serum

anti-tocilizumab | RGB192101
antibodies RGB19101

An electrochemiluminescence anti-tocilizumab
immunoassay for the detection of anti- neutralizing RGB192101
tocilizumab neutralizing antibodies in g e RGB19101

antibodies
human serum

GB22035V

5.2.2. Pharmacokinetics

5.2.2.1. Introduction

The clinical development program of RGB-19 includes two clinical studies:

e A Randomized, Double-Blind, 2-Treatment, 2-Period, 2-sequence Crossover Study to Compare
the Pharmacokinetics, Pharmacodynamics, Safety, and Immunogenicity of a Single 162 mg
fixed Subcutaneous Dose of RGB-19 and RoActemra Subcutaneous Formulation in Healthy Male
Volunteers (protocol number: RGB192101) in Japan

e A Randomized, Double-blind, Multicenter Comparative Clinical study to Assess the Efficacy and
Safety of RGB-19 Compared to RoActemra in Patients with Active Rheumatoid Arthritis
(protocol number: RGB19101) in Japan

The MAA concerns RGB-19 (tocilizumab) 20 mg/mL concentrate for solution for infusion, RGB-19
(tocilizumab) 162 mg solution for injection in pre-filled syringe (PFS) and RGB-19 (tocilizumab) 162
mg solution for injection in pre-filled pen (PFP).

Both the 20 mg/mL intravenous and the 162 mg (180 mg/mL) subcutaneous RGB-19 presentations
were evaluated in comparative clinical studies using the corresponding presentation of RoActemra.

5.2.2.2. Bioequivalence/Biosimilarity

Study RGB192101 - PK similarity in healthy subjects

Study Title: A Phase I, Randomized, Double-blind, 2-Treatment, 2-Period, 2-Sequence Crossover
Study to Compare the Pharmacokinetics, Pharmacodynamics, and Safety of a Single Subcutaneous
Dose of RGB-19 and RoActemra 162 mg in Healthy Male Volunteers.
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Methods
Study period: 26-Apr-2023 (first subject, first visit) to 19-Jan-2024 (last subject, last visit).

The study was conducted according to the protocol v1.2 (06-Apr-2023), and the three amendments,
v1.3 (30-Jun-2023), v1.4 (27-Nov 2023), and v1.5 (18-Dec-2023).

The statistical analysis of the study is described in detail in the SAP v2.0, dated 15-Mar-2024.
Study Design

Subjects were randomly allocated to Sequences A or B at a 1:1 ratio to receive a single SC (upper
arm) injection of investigational product - either RGB-19 162 mg or RoActemra 162 mg (assembled
PFS with the needle safety device). The two-period, two-sequence crossover design of the study meant
that subjects in Sequence A received RGB-19 in Period 1 and RoActemra in Period 2, whereas subjects
in Sequence B received RoActemra first and then RGB-19.

Serum drug concentration was measured in each period at 24 time points: Pre-dose and 6, 12, 24, 36,
48, 60, 72, 84, 96, 108, 120, 132, 144, 168, 192, 240, 288, 336, 408, 480, 576, 840, and 1008 hours
after administration.

Samples for ADA / NAb testing were collected at the following timepoints: Prior to dosing on Day 1,
Day 13 post-1st administration, Day 43 prior to 2nd administration, Day 55 (13 days post-2nd
administration) and Day 85 (43 days post-2nd administration).

Investigational Products

RGB-19 and Tocilizumab (RoActemra)

Population Studied

In total, 110 subjects were equally randomized to Sequence A and Sequence B and received IP in
Period 1 (55 subjects per sequence). In Period 2, a total of 102 subjects were administered IP;
49 subjects in Sequence A and 53 subjects in Sequence B.

A total of eight (7.3%) subjects prematurely withdrew from the study and all premature subject
withdrawals occurred during Period 1. During Period 1, six (10.9%) subjects prematurely withdrew
from the study in Sequence A (RGB-19); three subjects due to AEs and three subjects due to “other
reasons(positive smoking test result)”. In Sequence B during Period 1 (RoActemra), one subject
prematurely withdrew from the study due to “a positive drug or alcohol test” the day before IP
administration in Period 2 and one subject due to “other reasons (positive smoking test result)”. There
were no premature withdrawals from the study during Period 2.

Subjects had to be male volunteers aged 20 to 40 years (inclusive) with a body mass index (BMI)
>18.5 kg/m? and <25.0 kg/m2 and a body weight of =50 kg and <80 kg at screening.

Overall, mean (SD) age of subjects was 29.5 (6.2) years and all were Asian. Mean (SD) body weight
and BMI was 61.91 (6.25) kg and 21.22 (1.79) kg/m?2.

Prior and Concomitant Treatments: Eleven of 110 (10.0%) subjects were in receipt of concomitant
medications and one (0.9%) subject had a concomitant procedure. In all subjects, the reason for
concomitant medications and the concomitant procedure was to treat or prevent adverse events.

PK Analysis Set
The population included subjects who met all of the following criteria for Periods 1 and 2:

e Subjects who received the full dose of IP
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e Subjects for whom either Cmax or AUCins could be calculated

e Subjects with no major protocol deviations that could have had an impact on PK results
Objectives and endpoints

Study Objectives

The primary objective was to demonstrate PK equivalence between RGB-19 and RoActemra 162 mg
following a single SC dose in healthy adult men.

The secondary objective was to compare PK and PD parameters and safety (including immunogenicity)
between RGB-19 and RoActemra following a single SC dose of 162 mg in healthy adult men.

PK parametersThe primary PK parameters were maximum serum drug concentration (Cmax) and area
under the curve (AUC) from 0 hours to infinity (AUCinf).

The secondary PK parameters were: AUC from 0 hours to the last quantifiable time (AUCiast), AUC from
0 hours to 144 hours after administration (AUCo-144), AUC from 144 hours after administration to the
last quantifiable time (AUC144-t), time to maximum serum concentration (tmax), elimination half-life
(t12), apparent volume of distribution (Vd¢/F), apparent total clearance (CL/F), and elimination rate
constant (Kel).

Additional PK parameters mean residence time (MRT) and the AUClast /AUCinf ratio were included in
the statistical analysis plan (SAP) v2.0, dated 15-Mar-2024 per Japanese bioequivalence guidelines.

Pharmacokinetic Results

Summary data of the serum drug concentration during the study are presented graphically in Figurel.
The mean serum drug concentrations of RGB-19 and RoActemra reached a maximum at 96 hours post-
dose and then decreased. The mean serum drug concentration-time profiles after administration of
RGB-19 and RoActemra were similar.
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Figure 1: Mean Serum Drug Concentration-Time Profiles - PK Analysis Set (n=102)
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IP = investigational Product; N = Number of subjects; PK = Pharmacokinetics; SD = Standard
Deviation.

Descriptive statistics of the primary endpoints are summarised in Table 7. The PK parameters Cmax and
AUCinr geometric means coefficient of variation (GCV%) were similar overall and for Period 1, for both
treatment sequences. For Period 2, there was a difference in GCV% for AUCinf between Sequence A and
B of approximately 30%, which according to the applicant may be attributed to two subjects with low
outlying results for this parameter.
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Table 7: Descriptive Statistics of the Primary Pharmacokinetic Parameters of Serum Drug
Concentration by Period - PK Analysis Set (n=102)

Period
RGB-19 Tocilizumab (FRoActemra)
{N=102) (N=102)
Onerall
Conan (pg/ml) n 102 102
Mean (SI) 1111 (349 10.63 (3.16)
Median 1120 10.75
Min-Mazx 26-197 14172
Geo mean (GCV) 1051 (36.3) 10,04 (389
AUCi (ug * himl) n 102 102
Mean (5D 2586.5 (874.8) 2506.7 (833.6)
Median 26133 24890
Mm-Mazx 4584619 EE 4266
Geo mean (GCV4) 24159 (415 22915 (55.1)
Peried 1
Conax (pg/mal) n 40 33
Mean (SD) 10,00 (3.26) Q.83 (3.19)
Median 978 039
WMin-Max 26-173 28178
Geo mean (GCVY) 043373 928 (36.7)
AUC(ug » himl) n 4g 33
Mean (SI) 22305 (776.6) 23534 (8315
Median 21629 23100
Mm-Max 458-4170 5944266
Geo mean (GCV™2) 21091 (41.8) 21805 (43.8)
Period 2
Conax (gl ) n 33 490
Mean (SD) 1214 (3.41) 11.51 (2.90)
Median 11.80 11.40
Mm-Max 36-197 14163
Geo mean (GCVY) 11.61 (32.3) 1094 (39.6)
AUC(ug » himl) n 33 49
Mean (5D 28888 (857 26726 (832.9)
Median 29158 27349
Mm-Max 621-4619 83-4068
Geo mean (GCVEL) 27391 (36.8) 2418.0 (86.0)
AUC; s = area underthe curve from Ohours to mfinity; Crw =maxmom serumdrug concenfration;

Geo = geometric; GCV = geometric coefficient of vaniation; W=number of subjects; n =number ofsubjects per
category; PK =phamacolmmetic; S0 =standard deviation
Source: Table 1421211

The results of the primary endpoint analysis demonstrate that PK equivalence was established between
RGB-19 and RoActemra for Cmax and AUCinr as the two-sided 90% CI for each parameter GMR were
within the pre-defined equivalence criterion of 0.80 and 1.25 (Cmax: point estimate: 1.0384 [90% CI:
0.9787 ~ 1.1018]; AUCinf: point estimate: 1.0468 [90% CI: 0.9710 ~ 1.1285]).
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Table 8: Two-Sided 90% Confidence Interval for the Mean Difference of the Primary

Pharmacokinetic Parameters of Serum Drug Concentration - PK Analysis Set (n=102)

LS mean ® Difference in LS means *b Geometric LS mean © GMR 4 Tnira-
Subject
=102) (N=102) CV(%)*
RGE-19 Tocilizumah Point Twosided RGE-19 | Tocilizumab Point Two-zided
(RoActemra) estimate 20%CI (RoActemra) | estimate 20% CI
(N=102) (=102) ™=102) | (N=102)
Conax 2348 2.310 0.038 0022 ~~ 0.087 10.46 10.08 10384 09787 ~ 1.1018 259
(ug'nil)
AUC 7785 7739 0.046 0028 ~ 0121 4036 22062 10468 09710 ~ 1.1285 332
(g > h/ml)

ANOVA = analysis of vanance; AUC,;=area under the curve from 0 hours tomnfinity; CT= confidence mterval: C. =taxinmm serumdmng concentration:

GME. = geometric mean ratio; L8 =least square; N=number of subjectz, PK= pharmacokinetic
. Naturallog-transformed vahe
Difference in LS means =(LS mean in RGB-19) - (LS mean i Tociliznmab [RoActenra])
Geometric LS mean = exp{ LS mean (log-trans formed scale) }
GMPE. =exp{ Difference m LS means (log-transformed scale)
. Intra-subject C\Pe=square root {exp (residual vanance) -1} = 100

oo o

Notes: Using the ANOVA modelwith PK parameter (natural log-transformed) as response vanable andallocation sequence, sulbjects, peniod, and treatment as

fixed effect.

Source:Tablke 1421111

Secondary PK Parameters

Descriptive statistics of the PK parameters of the serum drug concentration are summarised in Table 9.
There was a difference in mean (standard deviation [SD]) CL/F between treatments (RGB-19: 73.70

[41.88] mL/h; RoActemra: 92.76 [180.59] mL/h). According to the applicant, this can be explained by
very high ADA titers for two subjects.
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Table 9: Descriptive Statistics of the Secondary Pharmacokinetic Parameters of Serum Drug

Concentration (Overall) - PK Analysis Set (n=102)

Treatment
RGB-19 Tocilizumab (RoActemra)
(N=102) (N=102)
AUCes{ug=xh/ml) =n 102 102
Mean (SD) 25828 (8738) 23029 (852.2)
Median 26119 24871
Min—Max 465-4617 27-4762
Geo mean (GCVe) 24121 (41.6) 22876 (55.2)
AUCksa(pg*h/ml) n 102 102
Mean (SD) 11678 (426.6) 1101.0 (369.1)
Median 11801 1102.6
Mimn—Max 222-2087 88-1991
Geo mean (GCV%) 1080.7 (43.9) 1019.5 (47.4)
AUC s (ug=h/ml) =n 102 101
Mean (SD) 1415.0 (541.0) 1415.9 (556.9)
Median 13719 13659
Min—Max 244 7846 28-2742
Geo mean (GCV%) 1299.6 (46.7) 1263.4 (63.9)
tmaz (h) n 102 102
Mean (SD) 108305 (29.579) 111.470 (26.760)
Median 107.500 107.700
Min—Max 47.57-172.30 48.00-172.63
Geo mean (GCVVa) - -
tia(h) n 102 102
Mean (SD) 33.70 (20.06) 32.98 (17.01)
Median 25.54 2941
Min—Max 22.0-192.7 76-1827
Geo mean (GCV%) 31.52 (30.6) 31.08 (31.7)
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Treatment

RGB-19 Tocilizumab (RoActemra)
(N=102) (N=102)
Va'F (L) n 102 102
Mean (SD) 4.07 (6.24) 437 (881)
Median 275 278
Min—Max 13-51.0 16-87.9
Geo mean (GCV%) 3.05 (63.00 317 (63.1)
CL/F (mL/h) n 102 102
Mean (SD) 73.70 (41.88) 92.76 (180.59)
Median 61.99 65.09
Min—Max 351-3463 38.0-1846.6
Geo mean (GCV%) 67.06 (41.5) 70.70 (55.1)
ka(/h) n 102 102
Mean (SD) 0.0227 (0.0048) 0.0233 (0.0083)
Median 0.0235 0.0236
Min—Max 0.004-0.031 0.004-0.091
Geo mean (GCV%) 0.0220 (30.6) 0.0223 (317
MRT (h) n 102 102
Mean (SD) 171.65 (21.71) 172.39 (26.41)
Median 172.54 176.89
Min_Max 130.8-230.9 69.0-226.5
Geo mean (GCWV%) 170.29 (12.7) 170.09 ({17.4)
AUCza/ AUC: (%) n 102 102
Mean (SD) 99 84 (0.20) 99.83 (0.23)
Median 9589 99 89
Min—Max 98.4-100.0 98.0-100.0
Geo mean (GCV%) 99.84 (0.2) 99.83 (0.2)

AUCp14: = area underthe curve from 0 hours (immediately before admnistration)to 144 hours after
admnistration; AUC 4= areaunderthe curve from 144 hours after admunistrationto the last quantifiable time;
AUCi = areaunder the curve from 0 hours (immediately before administration) to mfinity; AUCEg=area under
the curve from 0 hours (tmmediately before administration) to the last quantifiable time; CL/F = apparent total
clearance; Geo = geometric; GCV = geometric coefficient ofvariation: ke = elimination rate constant;

MRET = mean residence time; N = number of subjects; n =number of subjects percategory;

PK = pharmacokmetic; SD =standard deviation; t12 = elimmation half-life; tne: = time to maxmum serum
concentration; Va'F =volume of distribution

Source:Table 14.2.1.2.1.1.

5.2.2.3. Dose proportionality, time dependency and immunogenicity

Study RGB192101 - PK similarity in healthy subjects

Immunogenicity Analysis Set

The population in the Immunogenicity Analysis Set included subjects who met all of the following
criteria:

e Subjects who were administrated at least one (full or partial dose) investigational product

e Subjects who had the pre-dose immunogenicity result and at least one available post-dose
immunogenicity assessment
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e Subjects with no protocol deviations that could have an impact on immunogenicity results
Immunogenicity Results

e In Period 1 on Day 43, 26 subjects and 23 subjects were ADA positive for RGB-19 and RoActemra,
respectively. Combining the results for the two treatment periods (i.e., at Day 43 following
administration of either IP in Period 1 or Period 2), the number of ADA positive subjects in RGB-19-
treated subjects was 61 compared to 62 in RoActemra-treated subjects. The incidence of ADA
positivity was similar for RGB-19 and RoActemra.

e In Period 1 on Day 43, 18 and 16 subjects were NAb positive following administration of RGB-19 or
RoActemra, respectively. Combining the results for the two treatment periods (i.e., at Day 43
following administration of either IP in Period 1 or Period 2), the number of NAb positive subjects
in RGB-19-treated subjects was 44 compared to 48 in RoActemra-treated subjects. The incidence
of NAb positivity was similar for RGB-19 and RoActemra.

e On Day 43 (Period 1) and on Day 85 (Period 2), the median (range) ADA titers were comparable
after RoActemra treatment and after RGB-19 treatment (129.0 [10-4480] versus 58.5 [10-20480]
in Period 1 and 256.0 [10-139746] versus 229.0 [10-7964] in Period 2). According to the
applicant, the higher maximum ADA titer after RGB-19 treatment can be attributed to very high
ADA titers in two subjects.

Table 10: Summary of Immunogenicity by Time Point and Period - Immunogenicity Analysis
Set (n=110)

Parameter Finding Period 1
Day 1 pre-IP Day 13 Day 43
RGB-19 Tocilizumab RGB-19 Tocilizumab RGB-19 Tocilizumab
(RoActemra) (RoActemra) (RoActemra)
/N (%) /N (%) n/N (%) /N (%) /N (%) /N (%)
(Sequence A) (SequenceB) (Sequence A) (SequenceB) (Sequence A) (Sequence B)
ADA Positive 2/35(3.6) 2/55(3.6) 2/53(3.8) 7755 (12.7) 26/52 (30.0) 23/53 (43.4)
Negative 33/55 (96.4) 53/55 (96.4) 51/53 (96.2) 48/55 (87.3) 26/52 (30.0) 30/53 (56.6)
NAb Positive 0/2 (0.0) 0/2 (0.0) 1/2(50.0) 5/7(71.4) 18/26 (69.2) 16/23 (69.6)
Negative 2/2(100.0) 2/2(100.0) 1/2(50.0) 2/7(28.6) 8/26 (30.8) 7/23(30.4)
Period2
Day 43 pre-IP Day 55 Day 85
RGB-19 Tocilizumab RGB-19 Tocilizumab RGB-19 Tocilizumab
(RoActemra) (RoActemra) (RoActemra)
/N (%) /N (%) n/N (%) /N (%) /N (%) N (%)
(Sequence B) (SequenceA) (Sequence B) (Sequence A) (Sequence B) (Sequence A)
ADA Positive 23/53 (43.4) 26/52 (50.0) 23/53 (43.4) 28/49 (57.1) 35/53 (66.0) 39/49 (79.6)
Negative 30/53 (56.6) 26/52 (50.0) 30/53 (56.6) 21/49 (42.9) 18/33 (34.0) 10/49 (20.4)
NAb Positive 16/23 (69.6) 18/26 (69.2) 21/23 (91.3) 26/28 (92.9) 26/35 (74.3) 32/39 (82.1)
Negative 7/23(30.4) 8/26 (30.8) 2/23(8.7) 2/28(7.1) 9/35(25.7) 7/39(17.9)

ADA =antidrug antibody; IP = mves tigational product; N = number of subjects; n =number ofcases; NAb=neutralinng antibody

Sequence A:RGB-19 on Day 1 followed by tocilizumab (Ro A ctemra) on Day 43; Sequence B:tocihzumab (RoA ctemra) on Day 1 followed by RGB-19 on
Day 43.

Source: Table 143.10.1.1.

Impact of ADA on PK

Subgroup analysis for Primary PK Parameters

To consider the impact of ADA occurrences on the primary PK endpoints of each treatment, analyses
were performed for subjects from the PK Analysis Set who had a negative ADA test (ADA negative
subjects) post investigational product administration (i.e., all available results at Days 13, 43, 55, and
85). If at least one ADA test result was positive at post administration (i.e., at Days 13, 43, 55, or 85),
the subject was considered ADA-positive.
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Descriptive statistics of the primary PK parameters for ADA positive/negative subjects are summarised
in Table 11 (at post administration). The PK parameters Cmax and AUCinr geometric means (GCV%)
were similar between ADA subgroups for both treatments, indicating that ADA status did not impact
Cmax and AUCinf regardless of treatment.

Table 11: Descriptive Statistics of the Primary Pharmacokinetic Parameters of Serum Drug

Concentration (Overall) - PK Analysis Set, ADA Positive/Negative at Post Administration
(n=102)

Treatment
RGB-19 Tocilizumab (RoActemra)
(N=102) (N=102)
Positive Negative Positiwe Negative
Cuax n 80 22 80 22
(ng/mL)
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
Min—Max 2.6-18.1 6.4-19.7 1.4-17.8 28-163
Geo mean (GCV%) 10.33 (37.4) 11.16 (33.1) 10.19 (38.3) 952 (41.6)
AUC,: n 80 22 80 22
(ug x h/mL)
Mean (SD) 24951 (850.1) 25043 (S09.4) 25064 (829.3) 2507.8 (957.7)
Median 25011 2904.7 26479 23556
Min—Max 4684619 1213-4534 38-4266 594-3882

Geomean (GCV%6) 23308 (423) 27526 (36.1) 22891 (57.1) 23004 (48.4)

ADA =antidrug antibody; AUCws=area underthe curve from0 hours to mfinity; Cuax =maxmum serumdrug
concentration; Geo =geometnc; GCV = geometnc coefficient of vanation; N =number ofsubjects;n =number
of subjects per category; PK=pharmacokinetic; SD=standard deviation

Notes:Ifatleast one ADA testresult was posttiveat Days 13, 43, 55, or 85, the subject was mcluded m the
“posttive” group; otherwise, if all available results were negative at Days 13,43, 55, and 85, the subject was
mcluded i the "negative" group.

Source:Table 1421222

Two-sided 90% CIs for the mean difference of the primary PK parameters of serum drug concentration
for ADA negative subjects are presented in Table 12.

As per the equivalence criteria of 0.80 to 1.25, 90% CIs of GMRs for Cmax and AUCinr for ADA negative
subjects were also within these limits.
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Table 12: Two-Sided 90% Confidence Interval for the Mean Difference of the Primary
Pharmacokinetic Parameters of Serum Drug Concentration - PK Analysis Set, ADA Negative

at Post Administration (n=22)

LS mean * Difference in LS means *? Geometric LS mean * GMR ¢
(N=22) (N=22)
RGB-19 Tocilizumab Point Two-sided 90% CI RGB-19 Tocilizumab Point Two-sided 90% CI
(RoActemra) estimate (RoActemra)  estimate

N=12) (N=22) (N=22) (N=12)
Crax 2420 2335 0.085 -0.048 ~0.219 11.24 10.32 1.0891 09531 ~ 1.2445
(ug/ml)
AUCus 7.856 7818 0.079 -0.060 ~ 0.217 2687.8 24846 1.0818 0.5420 ~ 1.2424
(ug * h/mL)

ADA =antidrug antibodies; ANOVA =analysis of vanance; A UCw: = area underthe curve from( hours toinfinity; CI= confidence mterval; Cp.x =maximum
serumdrug concentration; GMR = geometric mean ratio; LS = least square; PK pharmacokinetic

a. Naturallog-transformed value
b. Difference in LS means =(LS mean in RGB-19) - (LS mean in Tocilizumab [RoActemra])

c. Geometric LS mean=exp { LS mean (log-transformed scale) }

d. GME = exp { Difference in LS mean (log-transformed scale) }
Notes:Using the ANOVA modelwith PK parameter (naturallo g -transformed) as response vanable and allocation sequence, subjects, period, and treatment as

fed effect.
If all ADA test results were negativeat Days 13,43, 55, and 85, the subjectwas mcluded in the “negative”™ group.

Source: Table 142.1.1.42.

Study RGB19101 in patients with active rheumatoid arthritis

Immunogenicity Results
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Table 13: Number and percentage of patients with ADA / NADb in study from baseline to
Week 24 (Study RGB19101)

Statistic RGB-19 (N =151) RoActemra (N = 186)
Patient n (Patient %) Patientn Patient %o

Pre-treatment (baseline)

Patients with ADA result 182 (100.0) 136 (100.0)
ADA Positive 12 (6.6) 12 (6.5)
ADA Negative 170 (93.4) 174 (93.5)
Missing 0 0

NAb Positive 2 (1.1) 2 (1.1)
NAb Negative 10 (5.5) 10 (3.4)

Post-doze Week 2 to Weelk 24

Patients with result 182 (100.0) 186 (100.0)
ADA Positive = 1 time-point up to Week 247 4 (2.2) 6 (3.2)
ADA Negative ? 178 (97.8) 180 (96.8)
Missing 0 0

NAb Positive = 1 time-point up to Week 242 3 (2.7 7 (3.8)
NAb Negative 0 1 (0.3)

ADA=anti-drog antibody; NAb=neutralising antibody

MN=total number of subjects in analysis set and treatment group

n=number of subjects within the specified category or total number of subjects pre-dose/ post-dose

%o=(number of subjects within the specified category / total number of subjects pre-dose/ post-doze)*100

 For subjects with positive baseline, positive at a post-baseline timepoint up to Week 24 with a significant titer increase
bapa negative includes all subjects with a ADA negative result post-baseline. Subjects with a positive ADA baseline and

post-baseline result but no significant titer increase are not included in the ADA negative count, as these subjects have NAb
resultz available post-baseline.

Source: Table 2.1.1 & Table 2.1.2 in TLFs for ISI SAP

Impact of ADA on PK

Descriptive statistics for serum drug concentrations over time, by ADA status, are summarised in Table
14. The ADA status did not appear to impact the serum drug concentration profile for either
investigational product.

Data from baseline to week 52 have been submitted during the evaluation phase, and the results
show generally similar profiles regardless of ADA status or treatment group.
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Table 14: Descriptive Statistics of Serum Drug Concentration Subgroup by ADA Status -
(Positive or Negative Post-administration) - PK Analysis Set

Test items ADA Positive/Negative  Assessment Treatment N Mean (SD) Min, Max Median
at post administration  time point group
Serum Drug Negative Baseline RGB-19 177 0 0 0
Concentration Tocilizumab 177 0 0 0
(ng/mL) (RoActemra)
Week 2 RGB-19 177  28.526 (7.829) 5.15,53.20 28.100
Tocilizumab 177  25.368 (7.697) 5.50, 53.60 24.800
(RoActemra)
Week 4 RGB-19 172 7.605 (5.263) 0.06, 26.30 7.650
Tocilizumab 170 5.594 (3.901) 0.03, 19.20 5.250
(RoActemra)
Week 12 RGB-19 168 14.936 (9.128) 0.05, 43.60 14.300
Tocilizumab 168 11.894 (7.987) 0.04, 56.60 10.850
(RoActemra)
Week 24 RGB-19 164 17.779 (11.091)  0.06, 69.60 16.600
Tocilizumab 162 15.518 (10.685)  0.03, 76.30 13.500
(RoActemra)
EOT24 RGB-19 175 17.509 (11.034)  0.06, 69.60 16.100
Tocilizumab 173 15.099 (10.531)  0.03, 76.30 13.000
(RoActemra)
Serum Drug Positive Baseline RGB-19 5 0 0 0
Concentration Tocilizumab 9 0 0 0
(ng/mL) (RoActemra)
Week 2 RGB-19 5 27.440 (6.053)  17.80,32.90  28.200
Tocilizumab 9 23.978 (7.044)  13.40,33.30  26.600
(RoActemra)
Week 4 RGB-19 5 7.798 (4.787) 0.27,13.10 9.020
Tocilizumab 9 3.948 (3.224) 0.20,9.13 3.970
(RoActemra)
Week 12 RGB-19 4 11.665 (9.869) 1.81,22.20 11.325
Tocilizumab 7 10.431 (4.877) 4.13,19.50 10.000
(RoActemra)
Week 24 RGB-19 4 17.353 (7.935) 6.61,25.40 18.700
Tocilizumab 6 12.267 (5.992) 5.56,20.60 11.130
(RoActemra)
EOT24 RGB-19 5 16.502 (7.131) 6.61,25.40 17.100
Tocilizumab 8 10.038 (6.746) 0.20, 20.60 8.470
(RoActemra)

EOT24 = end of treatment at Week 24; IP = investigational product; Max = maximum; Min = minimum; N = number of subjects; OC = observed cases;
SD = standard deviation

Imputation method: OC.

All available test results collected on or before the date when the last subject completed the assessments at Week 24 (14 May 2024) were used for the
classification of ADA status. One subject in the Tocilizumab (RoActemra) treatment group was ADA positive for the first time after Week 24.

Source: Table 14.4.1.1.2.
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Figure 2: Profiles of Serum Drug Concentration - ADA Positive/Negative at post-
administration - PK analysis set
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5.2.2.4. Pharmacokinetics in the target population

Study RGB19101 in patients with active rheumatoid arthritis
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Study Title: RGB-19 Phase III clinical study A randomized, double-blind, multicenter Phase III study
to assess the efficacy and safety of RGB-19 compared to RoActemra in patients with active Rheumatoid
Arthritis (RA).

Study Period

Study site: The study was conducted at 81 study sites in Japan.

First Subject First Visit (FSFV): 16-Jan-2023. Last Subject Last Visit (LSLV [Week 24]): 14-May-2024.
Secondary Objectives

Secondary objectives included to investigate the safety profile, including immunogenicity, between
RGB-19 and RoActemra and to evaluate serum drug concentrations for RGB-19 and RoActemra.

Methods

In total, it was planned to randomly assign 358 subjects (male and female) with active RAina 1:1
ratio (179 subjects per group) to either 8 mg/kg intravenous (IV) drip infusion RGB-19 or 8 mg/kg IV
drip infusion RoActemra (active control) once every 4 weeks.

Blood samples to measure serum concentrations of IP were collected before IP administration at time
points: serum drug concentration at Week 2, 4, 12, 24, 36, and 52 after the first administration of IP.

Duration of treatment was 52 weeks (24 weeks for the CSR submission at time of initial MAA). The 52
week data were submitted during the evaluation phase.

Investigational Products
RGB-19 and Tocilizumab (RoActemra)
Pharmacokinetic Results

Mean values of serum drug concentration were plotted for changes over time (0 hours [baseline;
before IP administration] and Weeks 2, 4, 12, and 24, end of treatment [at Week 24 or the time of
discontinuation of IP before Week 24 (EOT24) and Week 52 or at the time of discontinuation of IP
(EOT52)]) by treatment.

Descriptive statistics for serum drug concentrations over time are summarised for the PK analysis set.

The time course of mean (SD) serum drug concentrations for both investigational products was similar.
The maximum mean (SD) serum drug concentration was observed at Week 2, which was the only
measured timepoint 2 weeks after investigational product administration through the study. After
Week 2, the trough serum drug concentrations increased until reaching the steady state. The mean
(SD) serum concentrations were higher at all time points for the RGB-19 group than for the RoActemra
group. Up to Week 24, serum drug concentrations for both investigational products followed a similar
time course. Data up to week 52 also followed a similar trend.
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Table 15: Descriptive Statistics of Serum Drug Concentration - PK Analysis Set

Testitems Assessment  Treatment N Mean (5D) Min, Max Media
time point group n
Serum Drug Baselne RGB-19 182 0 ] 0
Concentration Tocilizumab 186 0 0 0
(ug/mL) (RoActemra)
Week2 RGBE-19 132 28.496 (7.775) 515, 5320 28.100
Tocilizumab 186 25.301 (7.655) 5.50, 53.60 24900
{(RoActemra)
Week4 RGB-19 177 7.610 (5.238) 0.06, 26.30 7.650
Tocilizumab 179 5512 (3.879) 0.03, 19.20 5.240
(RoActemra)
Week 12 RGB-19 172 14.859 (9.128) 0.05, 43.60 14.300
Tocilizumab 175 11.835 (7.882) 0.04, 5660 10300
(RoActemra)
Week 24 RGB-19 168 17.769 {11.009) 0.06, 69.60 16.700
Tocilizumab 168 15.402 (10.560) 0.03, 7630 13.500
(RoActemra)
EOT24 RGBE-19 180 17.481 (10.932) 0.06, 69.60 16.150
Tocilizumab 181 14.876 (10.432) 0.03, 76.30 12800
{(RoActemra)

EOT24 = end oftreatment at Week 24; Max= mammum; Mm = mnmmum; N = number of subjects; OC=
observed cases; SD=standard deviation

Imputation method: OC.

Source: Table 14.4.1.1.1.
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Figure 3: Profiles of Serum Drug Concentration - PK analysis set
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5.2.2.5. Special populations

Not relevant for biosimilars.

5.2.2.6. Pharmacokinetic interaction studies

Not relevant for biosimilars.

5.2.3. Pharmacodynamics

5.2.3.1. Mechanism of action

Tocilizumab is a recombinant humanised monoclonal antibody of the IgG1 subclass. It binds specifically
to both soluble and membrane-bound IL-6 receptors (sIL-6R and mIL-6R). Tocilizumab has been
shown to inhibit mIL-6R- as well as sIL-6R-mediated signaling (i.e. the classical and the trans signaling
pathway). In the classical pathway, IL-6 binds to its mIL-6R present in the cell surface of mainly
immunogenic cells. The complex binds with signaling transducer molecule glycoprotein 130 dimer (gp-
130). This complex then transduces the signaling pathway through Janus kinases-signal transducer
and activator of transcription pathway (JAK-STAT) or mitogen-activated protein kinase/nuclear factor
'kappa-light-chain-enhancer' of activated B-cells (MAPK/NF-kB)-IL-6 pathway, which activates different
kinds of inflammatory effects in the innate immune system (Natural killer [NK] cells, neutrophils and
macrophages) as well as acquired immune system (B and T cells). Via the trans signaling pathway, IL-
6 can activate a pro-inflammatory effect via its sIL-6R and gp-130 present on virtually all cell surfaces,
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specifically different kinds of endothelial cells. The trans signaling pathway can induce a marked pro-
inflammatory response in possibly every type of cells. The binding of tocilizumab to the receptor
prevents receptor binding to IL-6. The tocilizumab/receptor complex cannot be bioactive since it is
unable to effect the dimerization of the gp-130 molecule. In the absence of this dimerization, the IL-6
signal is completely blocked.

IL-6 is produced by a variety of cell types involved in local paracrine function as well as regulation of
systemic physiological and pathological processes. IL-6 is a pleiotropic pro-inflammatory cytokine
produced by a variety of cell types including T- and B-cells, monocytes and fibroblasts. IL-6 is involved
in T-cell activation, induction of immunoglobulin secretion, induction of hepatic acute phase protein
synthesis and stimulation of hematopoietic precursor cell proliferation and differentiation. IL-6 has
been implicated in the pathogenesis of inflammatory diseases. The cytokine is also produced by
synovial and endothelial cells leading to local production of IL-6 in joints affected by inflammatory
processes such as rheumatoid arthritis.

5.2.3.2. Primary and secondary pharmacology

Comparative assessment based on in vivo pharmacodynamics in healthy volunteers

PD endpoints were the observed values and changes from baseline at each measurement timepoint
and area under the effect-time curve (AUEC) for the following PD parameters: Absolute neutrophil
count (ANC), high-sensitivity C-Reactive Protein (hsCRP), and sIL-6R.

The measurement values and change from baseline (before IP administration in each period) at each
time point were summarized by treatment and the AUEC of each parameter was also summarized.
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Table 16: Descriptive Statistics of Pharmacodynamic Parameters by Period -
Pharmacodynamic Analysis Set (N=102)

Period Treatment
RGB-19 Tocilizumab (RoActemra)
(N=102) (N=102)
Overall
ANC AUEC (h/puL) n 102 102
Mean (SD) -9688.0 (671552.0) -96000.3 (781791.5)
Median 477385 -43774.6
Min—Max -3580430-1181313 -3293483-1995680
hsCRP AUEC (mg x h/dL) n 102 102
Mean (SD) -51.8 (529.7) 445 (205.4)
Median 5.8 -8.0
Min—Max -5307-361 -1211-446
sIL-6R AUEC (ng % h/mL) n 102 102
Mean (SD) 714109 (187504) 70303.2 (23085.2)
Median 69190.8 688525
Min—Max 22897-126130 -3814-144452
Period 1
ANC AUEC (h/uL) n 49 53
Mean (SD) -43238.2 (770120.4) -160678.8 (790550.9)
Median 109501.9 -104598.1
Mm—-Max -3580430-1084621 -3054736-1995680
hsCRP AUEC (mg x h/dL) n 49 53
Mean (SD) -12.5 (53.1) -68.6 (259.7)
Median 54 87
Min—Max -230-118 -1211-446
sIL-6R. AUEC (ng x h/mL) n 49 53
Mean (SD) 669378 (16150.9) 740233 (21426.9)
Median 64494 8 T1825.7
Min—-Max 22897-112644 39888-144452
Period 2
ANC AUEC (h/uL) n 53 49
Mean (SD) 21330.2 (571350.3) -26041.9 (774206.3)
Median 392251 42206.2
Min—Max -1968097-1181313 -3293483-1739094
hsCRP AUEC (mg x h/dL) n 53 49
Mean (SD) -88.1 (734.5) -18.5 (120.1)
Median 6.4 -14
Min—Max -5307-361 -600-394
sIL-6R AUEC (ng * h/mlL) n 53 49
Mean (SD) 75546.5 (20144.5) 66279.4 (24334.9)
Median T6218.9 66793.9
Min—Max 30266-126130 -3814-120684

AUEC = area underthe effect-time curve; ANC = absolute neutrophil count; hsCRP =high-sensitrvity
C-reactive protein; N =numberofsubjects; n =number ofsubjects per category; PD =pharmacodynamics;
SD = standard deviation: sIL-6R = soluble mterleukin-6 receptor

Source: Table 14.2.2.2.1.1.

Overall, the mean (SD) ANC AUEC with tocilizumab treatment was -96000.3 (781791.5) h/pL versus -9

688 (671552.0) h/uL forRGB-19 treatment. The lower ANC might result in higher susceptibility of
infections; however, according to the applicant, despite the apparent differences in mean and SD
between treatments, neither the number and severity of AEs in infectious disease category nor the
trends in the respective clinical laboratory values showed any clinically meaningful differences.
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Figure 4: GB-19 and Tocilizumab (RoActemra) Absolute Neutrophil Count [/pL] — mean + SD
PD Analysis set
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No meaningful difference was observed for hsCRP AUEC. The mean (SD) value was -51.8 [529.7] mg
x h/dL with RGB-19 treatment compared with -44.5 [205.4] mg x h/dL with tocilizumab treatment.

Figure 5: RGB-19 and Tocilizumab (RoActemra) high-sensitivity C-reactive Protein [mg/dL]
- mean * SD PD Analysis Set
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The mean (SD) sIL-6R AUEC values were similar between treatments with a value of 71410.9

(18750.0) pg x h/mL for RGB-19 versus 70303.2 (23085.2) pg x h/mL for tocilizumab. The pattern
over time for this parameter is given in the Figure 6 below.
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Figure 6: Mean (+ SD) sIL-6R concentration-time profiles (linear scale; PKS)

350000 1rg RGB-19
O Tocilizumab (RoActemra)

300000

250000

200000 —

150000

sIL-6R (pg/mL)

100000 —

50000 —

0_

rrrrrrruorT L 1

I I 1
O 27> 4 2, o I & /
TG Y Yy Y B % % %

Tume point after the [P administration (h)
sIL-6R = soluble interleukin-6 receptor

The concentration-time profiles are reported to be very similar. According to the applicant, the increase
in sIL-6R levels with tocilizumab exposure is believed to be a consequence of the binding of tocilizumab
to the receptor and the accumulation of sIL-6R in serum with increasing tocilizumab exposure probably
reflects the slow clearance of the tocilizumab/sIL-6R complex.

Comparative assessment based on in vivo pharmacodynamics in patients with active
rheumatoid arthritis

The evaluation of the PD parameters ANC, CRP, and sIL-6R over time is presented in the figures below.

Figure 7: Mean (* SD) of ANC profiles (PD analysis set)
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Figure 8: Mean (£ SD) CRP profiles (PD analysis set)
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Figure 9: Mean (+ SD) sIL-6R concentration-time profiles (PD analysis set)
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5.2.3.3. Immunological events

Impact of ADA on PD (sIL6-R) in Study RGB192101

The relationship of the PD parameter, area under the effect vs. time curve (AUEC) for sIL-6R, to ADA
negative/positive status for each treatment group in each study period is summarised in the Table 17
and Figure 10 below. Mean values are shown with 95% confidence interval to indicate variability of the
data in each category.
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Table 17: Area under effect vs. time curve (AUEC) for sIL-6R by ADA category and treatment
group in Period 1 and Period 2 of Study RGB192101 - PDS

Parameter Statistic RGB-19 RoActemra
Period 1: ADA positive subgroup

s[L-6R AUEC n 24 23
(h*ng/mL) Mean 65443 72055

95% CI mean

58962 - 71924

62897 - 81212

Period 1: ADA negative subgroup

s[L-6R AUEC
(h*ng/mL)

f
Mean
95% CI mean

25
68373
61325 - 73421

30
75533
67372 - 83693

Period 2: ADA positive subgroup

sIL-6R. AUEC n 36 43
(h*ng/mL) Mean 69932 64359
95% CI mean 63744 - 76121 56849 - 71870
Period 2: ADA negative subgroup
sIL-6R. AUEC n 17 6
(h*ng/mL) Mean 87435 80039

95% CI mean

77599 - 97272

58446 - 101632

ADA=anti-drug antibody; AUEC=area under effect vs. time curve; CI=confidence interval; sIL-6R=soluble interleukin-6
receptor

n = number of subjects with titre assessment at the respective visit
Source: Phase 1 ISI Tables [Unblinded Results], v02 Final, 22-Jul-2024, Table 1 3.1

Figure 10: Mean * 95% CI sIL-6R by ADA status, treatment group and period in Study
RGB192101 - PDS
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The value under each error bar indicates the number of subjects in each category
Source: Phase 1 ISI Tables [Unblinded Results], v02 Final. 22-Jul-2024, Table 1.3.1

In Period 1, the mean £ 95% CI sIL-6R for the different ADA categories and treatment groups were
substantially overlapping, and in line with the results from the PK parameters. In Period 2, the mean
sIL-6R AUEC values for the ADA positive subgroup were lower than those for the ADA negative
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subgroups in both treatment groups. According to the applicant, this difference was also observed for
the serum concentration at day 55, indicating that a higher ADA/Nab incidence may have reduced the
PD response in period 2. However, the magnitude of the difference seems to be of a similar magnitude

for RGB-19- and RoActemra-treated subjects. Thus, there was no apparent treatment-related

difference in the relationship of the sIL-6R response associated with either ADA negative or ADA

positive status in either study period.

Relationship of ADA/NAb response to efficacy

Analysis of the change in DAS28-ESR from baseline at Week 12 and Week 24 did not reveal differences

in efficacy related to either ADA or NAb status, or to the treatment group, see tables below.

Table 18: Change in DAS28-ESR from baseline by visit and ADA status in Study RGB19101 -

FAS
RGB-19 (N=182) RoActemra (N=186)
Week Category ADA Positive ADA Negative ADA Positive ADA Negative
(N=4) (N=178) (N=6) (N=180)
12 1 3 176 6 177
Mean -4.35 -3.66 -3.74 -3.39
95% CI mean -5.62 --3.08 -3.85--3.48 -5.61--1.87 -3.57--3.22
Median -4.47 -3.63 -3.51 -3.44
Min/Max -4.8/-3.8 -7.4/-0.4 -6.6/-1.2 -6.9/2.3
24 n 3 166 4 168
Mean -4.57 -4.06 -4.11 -3.84
95% CI mean -5.89--3.25 -4.24 - -3.87 -7.19--1.04 -4.01 --3.67
Median -4.85 -4.12 -3.21 -3.93
Min/Max -4.9/-4.0 -7.3/-03 -7.0/-3.0 -7.1/-0.4

ADA=anti-drug antibody; CI=Confidence Interval; DAS=disease activity score; ESR=erythrocyte sedimentation rate;
Min=minimum; Max=maximum

N=number of subjects within the analysis set and treatment group at the visit of interest
n=number of subjects with non-missing values at the respective visit
Source: Table 2.3.1 in TLFs for ISI SAP

Table 19: Change in DAS28-ESR from baseline by visit and NAb status in Study RGB19101 -

FAS
RGB-19 (N=182) RoActemra (N=186)
Week Category NAD Positive NADb Negative NAD Positive NAb Negative
(N=5) (N=177) N=T) (N=179)
12 n 4 175 7 176
Mean -4.09 -3.67 -3.11 -3.42
95% CImean -5.15--3.03 -3.85--3.49 -4.78 - -1.44 -3.59--3.24
Median -4.13 -3.63 -3.20 -3.45
Min/Max -4.8/-33 -7.4/-0.4 -6.6/-1.2 -6.9/23
24 n 4 165 5 167
Mean -4.14 -4.06 -3.86 -3.85
95% CImean -5.67 - -2.61 -4.25--3.38 -6.05 - -1.66 -4.02 --3.68
Median -4.40 -4.13 -3.18 -3.93
Min/Max -4.9/-2.9 -7.3/-03 -7.0/-28 -7.1/-0.4

CI=Confidence Interval; DAS=disease activity score; ESR=erythrocyte sedimentation rate; Mi =minimum;
Max=maximum; NAb=neutralising antibody
N=number of subjects within the analysis set and treatment group at the visit of interest
n=number of subjects with non-missing values at the respective visit
Source: Table 2.3.2 in TLFs for ISI SAP
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5.2.4. Overall discussion and conclusions on clinical pharmacology

5.2.4.1. Discussion

Clinical studies:

The pharmacokinetics of RGB-19 was investigated in two clinical studies: one pivotal PK study in
healthy subjects [study RGB192101] and one clinical study in patients with active rheumatoid
arthritis [study RGB19101]. In study RGB192101, subjects received a single subcutaneous (upper
arm) injection of either RGB-19 162 mg or RoActemra 162 mg. In study RGB19101, patients were
administered 8 mg/kg intravenous (IV) drip infusion of RGB-19 or RoActemra (active control) once
every 4 weeks. The duration of treatment was 52 weeks.

The clinical studies were performed in accordance with GCP as claimed by the applicant. No issues
regarding GCP have been identified.

In the comparative PK study (RGB192101) tocilizumab was administered using the Pre-Filled Syringe
with Needle Safety Device (PFS-NSD). In a scientific advice (SA) procedure given by EMA
(EMA/SA/0000157362), it was concluded that referring to the provided information on the
formulation and manufacturing of both PFS-NSD and Autolnjector (Al) presentations of biosimilar
drug product for subcutaneous delivery, it could be expected that PK and related clinical performance
after delivery of biosimilar using both presentations would be bioequivalent. Injection angle, injection
depth, and injection time might differ between injections using the PFS-NSD or Al (a more consistent
injection procedure can be expected for the AI). Published results for the reference product
RoActemra show bioequivalence between administration of tocilizumab via PFS-NSD and the same
PFS in the ACTPen AIl. A justification has been provided supporting the conclusion that any
differences between the biosimilar PFS-NSD and PFS-AI presentations are not expected to impact PK.
The justification included an assessment of the drug product, the container closure system, and the
device design and delivery performance, and the potential PK impact of these elements. Both
presentations contain the same drug product formulation, produced using the same manufacturing
processes and the same manufacturing line, and are intended to deliver the same nominal dose
(strength and volume) to the patient. Both presentations use the same container closure system,
including identical needle gauge and length. The same injection site is used for both presentations.
Reference is also made to the analytical comparability study. The justification is considered
acceptable, and no additional comparative PK study is needed.

Bioanalytical methods:

Bioanalytical assays were developed and validated for the determination of tocilizumab serum
concentration (PK), determination of sIL-6R (soluble Interleukin-6 receptor) serum concentration
(PD), detection of anti-tocilizumab antibodies (ADA) and neutralising anti-tocilizumab antibodies
(NAb) from serum samples. Overall, the performance of the analytical methods is acceptable, and the
methods can be considered adequately validated for the intended purpose. Validation reports and
bioanalytical reports including ISR were provided. For the PK assay, long-term stability data covering
the storage period and conditions in study RGB19101 (232 days at -80°C) have been provided.

Pharmacokinetics:

Study RGB192101 - PK similarity in healthy subjects

This study was a Phase I, randomised, double-blind, 2-treatment, 2-period, 2-sequence crossover
study to compare the PK, PD, and safety of a single subcutaneous dose of RGB-19 and RoActemra

! (Fettner et al., 2019)
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162 mg in healthy Japanese male volunteers.

The primary objective was to demonstrate PK equivalence of RGB-19 and RoActemra after a single
162 mg subcutaneous injection in healthy subjects.

A crossover design was selected following the Japanese Ministry of Health, Labour and Welfare
Guideline on Follow-On Biologics (MHLW, February 2020). Compared to a parallel design, a crossover
design reduces the influence of inter-subject covariates, as subjects themselves act as a control
group. Moreover, the number of cases to maintain the same power is lower in a crossover design
than in a parallel design.

In previous EMA Scientific Advice (SA), the applicant proposed to conduct a parallel group PK study to
compare the PK profile of RoActemra and the proposed biosimilar RGB-19, after a single
subcutaneous administration of 162 mg in Japanese healthy subjects. As there is the potential risk of
immunogenicity and thereby bearing in mind that this will be the only study to investigate the SC
administration route, the applicant’s plan to use a parallel group design was endorsed. However, the
applicant designed the comparative PK study as a crossover study following the Japanese Ministry of
Health, Labour and Welfare Guideline on Follow-On Biologics (MHLW, February, 2020). A crossover
study design is considered acceptable. Immunogenicity data is provided also from the phase 3 study.

The duration of the study is considered long enough to allow adequate characterisation of the whole
PK profile, including the late elimination phase and subsequently demonstrate PK similarity. Sampling
timepoints for ADA/NADb testing are adequate for assessment of ADA/NAb response dynamics.

In the study, tocilizumab was administered at the same dose and via the same route as RoActemra
for subcutaneous formulation. The selected dose is acceptable.

Only males were included in the study to ensure the homogeneity of the study population. Healthy
subjects are also considered a homogenous and sensitive model to detect PK differences. The safety
and PK of tocilizumab in healthy adults have been concluded in prior studies for the reference
product.

Overall, the study design is acceptable.

Demographic characteristics were comparable between the two treatment groups. The applicant has
justified that the chosen Japanese population is sufficiently sensitive to detect differences in
pharmacokinetics. Furthermore, according to RoActemra SmPC, population pharmacokinetic analyses
in RA and COVID-19 patients, showed that age, gender and ethnic origin did not affect the
pharmacokinetics of tocilizumab.

The population studied is appropriate.

According to the Guideline on similar biological medicinal products containing monoclonal antibodies -
non-clinical and clinical issues (EMA/CHMP/BMWP/403543/2010) AUCinf should be the primary
parameter for single-dose studies. In case of subcutaneous administration, Cmax should be a co-
primary parameter.

The reference product can be administered intravenously and subcutaneously and both routes are
applied for. As the evaluation of subcutaneous administration covers both absorption and elimination,
it may be possible to waive the evaluation of intravenous administration if comparability in both
absorption and elimination has been demonstrated for the subcutaneous route using using additional
PK parameters such as partial AUCs. The secondary PK parameters include pAUC and are considered
sufficient.

The mean serum drug concentration-time profiles after administration of RGB-19 and RoActemra
were similar. The mean serum drug concentrations of RGB-19 and RoActemra reached tmax at 96
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hours post-dose and then decreased.

The results of ANOVA analysis of the PK parameters showed significant subject effect (p<0.001) for
Cmax and AUCinr. Furthermore, there was a significant period effect (p<0.001) for Cmax and AUCinr. The
ANOVA analysis showed no significant sequence effect; the serum drug concentrations prior to the
second IP administration were below the lower limit of quantification in all subjects, and the
variability of the PK parameters was comparable for the two periods, all suggesting that there was no
carryover effect.PK equivalence was demonstrated between RGB-19 and RoActemra for Cmax and
AUCinr as the 90% ClIs for the GMRs were contained within the predefined 80.00-125.00%
equivalence range. Also, the secondary PK endpoints were comparable between RGB-19 and
RoActemra.

The incidence of ADA positivity was similar for RGB-19 and RoActemra. In Period 1 on Day 43, 50%
(26/52) and 43% (23/53) were ADA positive following administration of RGB-19 and RoActemra,
respectively. Combining the results for the two treatment periods, the ADA incidence was 58%
(61/105) for RGB-19 compared to 61% (62/102) for RoActemra. The NAb incidence was also similar
for RGB-19 and RoActemra.

Analyses of ADA positive/negative status indicated that ADA status did not impact Cmax and AUCinf for
either RGB-19 or RoActemra treatment.

Study RGB19101 in patients with active rheumatoid arthritis

This was a Phase III, randomised, double-blind, active control, parallel-group, multicenter study to
assess the efficacy and safety of 2 investigational products, RGB-19 and RoActemra, in subjects with
active RA who had an inadequate response to MTX.

Secondary objectives included to investigate the safety profile, including immunogenicity, between
RGB-19 and RoActemra and to evaluate serum drug concentrations for RGB-19 and RoActemra.

Blood samples to measure serum concentrations of IP were collected before investigational product
administration at time points at Week 2, 4, 12, 24, 36, and 52 after the first administration of
investigational product. PK data from the phase 3 study in patients with rheumatoid arthritis is
supportive. The mean serum concentrations were higher at all time points for the RGB-19 group
compared to the RoActemra group. However, the time course of the mean serum drug concentration
for both RGB-19 and RoActemra was similar. Based on these considerations, the applicant concludes
that evaluation of bioequivalence was not affected by the presence of the period effect.

Treatment-emergent ADA incidence up to and including Week 24 was similarly low in the RGB-19 and
RoActemra treatment groups. The ADA status did not appear to impact the serum drug concentration
profile, and there was no apparent treatment-related difference in the relationship of the sIL-6R
response associated with either ADA negative or ADA positive status in either study period. However,
it is noted that the number of ADA positive subjects was small.

Data from baseline to week 52 have been submitted during the evaluation, and the results show
generally similar profiles regardless of ADA status or treatment group.

Pharmacodynamics: No validated PD marker exist for tocilizumab. The chosen endpoints absolute
neutrophil count (ANC), hsCRP, and sIL-6R are however accepted biomarkers in patients with
inflammatory diseases and have been used previously in similar studies. No meaningful difference
was observed for hsCRP AUEC or sIL-6R AUEC values in neither of the studies, however the ANC
AUEC with tocilizumab treatment was lower than for RGB-19 treatment in the healthy control study.
This did not have any impact on the susceptibility of infections.
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5.2.4.2. Conclusions

The available PK/PD data supports biosimilarity versus the EU reference product RoActemra.

PK similarity has been demonstrated between RGB-19 and EU-RoActemra in the pivotal PK study in
healthy subjects. PK data from the phase 3 study in patients with rheumatoid arthritis is supportive.

5.3. Clinical efficacy

The clinical studies are tabulated in section 5.1.2.

5.3.1. Dose response study

Not applicable for biosimilars.

5.3.2. Main study

5.3.2.1. Study RGB19101

5.3.2.1.1. Study title

RGB-19 Phase III clinical study: A randomised, double-blind, multicenter phase III study to assess the
efficacy and safety of RGB-19 compared to RoActemra in patients with active rheumatoid arthritis.

5.3.2.1.2. Study design

The study is a randomised, double blinded, active controlled, multicenter study designed to evaluate
similarity in efficacy, PK, safety and immunogenicity of RGB-19 to RoActemra administered as 8 mg/kg
intravenous drip infusion once every 4 weeks. The study consists of 4 periods: A screening period (day
-42 to Day-1), a double-blind 12-week primary evaluation period, a secondary evaluation period up

until 52 weeks (also double blinded) and a follow up period at week 54.

Figure 11: Study schema
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Treatment

Subjects were randomized in a 1:1 ratio to receive either 8 mg/kg IV drip infusion RGB-19 or 8 mg/kg
1V drip infusion tocilizumab (RoActemra) (active control) once every 4 weeks.

Oral MTX (6-16 mg/week) was an essential concomitant medication, and in principle, changes in
dosage during the study period were prohibited. However, a dose reduction for safety reasons at the
Investigator’s discretion was allowed, and it was acceptable to increase the dose back only to a dose
no higher than prior to the reduction. To prevent adverse drug reactions (ADRs) to MTX, the treatment
of folic acid was permitted during the study period.

Randomisation

Eligible subjects were randomised at week 0 (day 1). Randomisation was stratified by site. The
investigational product allocation table was prepared using the substitution block method with the
study site as a block according to the allocation specifications. They were then handed over to the
person responsible for allocating the investigational product (IP) on the basis of the table.
Randomisation of subjects were performed using an electronic-based IWRS system. The person
responsible for the IP allocation table was to ensure that blinded personnel did not have access to the
allocation table.

Blinding

This is a double-blind study: the subjects and the personnel involved in the study at each site including
e.g. the investigator and dedicated nurses were to be unaware of to which treatment arm a subject
had been assigned. Although the test drug and the active comparator had the same outer box to
ensure that they were indistinguishable, the appearance of primary packaging differed. To maintain
blinding, operational procedures for handling the IPs were established as predefined in the study
protocol including e.g., that operations involving the direct handling of vials were to be performed only
by predetermined, unblinded personnel and that unblinded personnel were not to disclose the
allocation of the IPs or any information that could lead to their disclosure to anyone other than the
unblinded personnel.

The primary analysis of the study was performed after the database lock (DBL) at Week 24. To
maintain the blinding at the study site (except for the unblinded personnel) and prevent bias in the
evaluation after Week 24, a separate Partial Blind Procedure Manual was prepared.

Unblinding was only permitted in case of emergency and after DBL.

Patient population

Inclusion Criteria

Subjects who met all of the following inclusion criteria were selected as subjects in this study:
1. Subjects who voluntarily gave written consent to participate in the study.

2. Male or female subjects who were 20 to 75 years of age (both inclusive) when signing the
informed consent.

3. Subjects who, at least 12 weeks before signing the informed consent, were diagnosed with
active RA and who, at Screening, had RA according to the revised 2010 American College of
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Rheumatology (ACR)/European League Against Rheumatism (EULAR) classification criteria for
RA and classified as functional class I, II, or III according to the 1991 revised ACR.

4. Subjects who met all the following 3 criteria for active RA (Guidance on the Use of IL-6
Inhibitors for Rheumatoid Arthritis, Japan College of Rheumatology, 2020):

a) Swollen joint counts = 6 (out of total 66* assessing joint counts) and tender joint
counts = 6 (out of total 68* assessing joint counts) at Screening and Baseline.

*Not including artificial joints, fixing joints with arthrodesis, or joints that the
Investigators considered difficult to appropriately assess because of concomitant
diseases or other reasons.

b) Erythrocyte sedimentation rate (ESR) = 28 mm/h at Screening and Baseline or C-
reactive protein (CRP) = 1.0 mg/dL at Screening.

c) Disease activity score (DAS) 28-ESR > 3.2 at Screening and Baseline

5. Subjects with disease activity defined as in inclusion criterion (4) who had an inadequate
response to oral MTX administered for at least 12 weeks at the time of signing the informed
consent and on a stable dose of 6 to 16 mg/week for at least 4 weeks before the joint
assessment at Baseline.

Main exclusion criteria:

e Subjects who have received treatment with >2 biological disease-modifying antirheumatic
drugs (DMARDs)/biosimilar products.

e Subjects who have previously received tocilizumab, any other interleukin-6 (IL-6) inhibitors or
IL-6 receptor inhibitors, or Janus kinase inhibitors in the past.

e Subjects who are pregnant or possibly pregnant and/or breast-feeding, or planning to become
pregnant during the study period.

5.3.2.1.3. Objectives and estimands

Primary objective

Primary objective: To evaluate the equivalence in efficacy between RGB-19 and tocilizumab
(RoActemra).

Primary endpoint: Mean change from baseline in DAS28-ESR at Week 12 after the first administration
of IP

Estimands for the primary objective

The treatment effect of interest on the efficacy (primary estimand) was the treatment effect as
determined by the change from baseline in DAS28-ESR in the hypothetical scenario that all subjects
receiving IP had continued treatment up to Week 12 as planned in the protocol (hypothetical strategy).

Assuming that the time course of efficacy data could be obtained from subjects for whom DAS28-ESR
was handled as unmeasured or missing because of the discontinuation of IP or violation or conflict with
the rules regarding prohibited and permitted concomitant therapies (intercurrent events), which were
comparable with the efficacy data obtained from subjects who continued treatment up to Week 12
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without the occurrence of intercurrent events, the treatment effect was estimated in all subjects
treated with IP.

Additionally, a secondary estimate of the treatment effect, regardless of whether or not the
intercurrent events occurred up to 12 weeks after the first IP administration, was performed assuming
the situation in clinical practice (treatment policy strategy).

The following two types of intercurrent events handling was defined in this study: the primary
estimand based on the hypothetical strategy and the secondary estimand based on the treatment
policy strategy:

e Discontinuation of the investigational product administration

o If the subjects discontinued the IP administration prior to Week 12 after the first
administration, DAS28-ESR measured on or after the date of discontinuation was to be
handled as missing in case of using the hypothetical strategy and used in the analysis
in case of using the treatment policy strategy.

e Violation or conflict with the rules regarding prohibited and permitted concomitant therapies

o If the subject violated or a conflict was detected with the protocol defined criteria
regarding prohibited and permitted concomitant therapies prior to Week 12 after the
first administration of the IP, DAS28-ESR measured on or after the date of the
violation/conflict was to be handled as missing in case of using the hypothetical
strategy and used in the analysis in case of using the treatment policy strategy.

Statistical methods for estimation and sensitivity analysis on primary estimand

The primary efficacy analysis set was the Full Analysis Set (FAS). FAS was to include all randomised
subjects who were administered at least one infusion of the investigational product (IP) and who had a
DAS28-ESR score at baseline and at least one post-baseline assessment.

The Per Protocol Set (PPS) was to be used for a sensitivity analysis only. The PPS was to include
subjects in the FAS who in addition were administered the IP at baseline and at Weeks 4 and 8; had a
DAS28-ESR score at Week 12 and who had no major protocol deviations that could affect DAS28-ESR
score assessment at Week 12.

For the comparison of RGB-19 and RoActemra, an analysis of covariance was used. The predefined
ANCOVA analysis model included the change from baseline in DAS28-ESR at Week 12 as the response
variable, the treatment group and the presence/absence of administration history of biological DMARDs
as factors, and DAS28-ESR score at baseline as the covariate. The difference between the treatment
groups in change from baseline in DAS28-ESR at Week 12 has been presented with a two-sided 95%
confidence interval.

If DAS28-ESR was unmeasured or handled as missing due to the occurrence of an intercurrent event,
DAS28-ESR was to be imputed using multiple imputation based on an assuming of missing at random
(MAR). The imputation procedure was as follows:

1. Only non-monotonic missing data was to be imputed based on multiple imputation using
Markov Chain Monte Carlo by treatment group.

2. Data obtained from the imputation in Step 1) including monotone missing data was to be
imputed based on multiple imputation using monotone regression method by treatment group.

3. For the 100 pseudo-complete data that was generated in step 2), the primary ANCOVA model
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was to be used to estimate the difference between groups independently for each dataset.
4. The analysis results (100) obtained in step 3) were to be pooled according to Rubin’s rule.

In a supplementary analysis, the primary endpoint analysis was repeated based on the secondary
estimand. The ANCOVA model applied was the same as for the primary analysis. The strategy for how
to handle intercurrent events was treatment policy. If DAS28-ESR was missing for any reason,
imputation was performed using the same multiple imputation method as described for the primary
analysis.

For both the primary and secondary estimand aligned analysis, respectively, a sensitivity analysis
based on the PPS and a tipping point analysis assuming missing not at random (MNAR) were planned.
In the tipping point analysis, the difference between groups and corresponding two-sided 95%
confidence interval was calculated for each value of a sensitivity parameter (A) using the same
analysis model as that of the primary analysis for the FAS. For handling of missing data in DAS28-ESR,
after multiple imputation based on the same procedure as that of the primary analysis, only A was to
be added to all imputed values in the RGB-19 treatment group. Sensitivity parameters in the direction
of worsening (0 < A< 1.2) as well as sensitivity parameters in the direction of improvement (-1.2 <
A< 0) was applied. The analysis results for the 100 pseudo-complete data after addition of A were
pooled in accordance with the primary analysis.

No multiple testing procedure was implemented.

Secondary objectives

Secondary efficacy objectives:

¢ To examine the equivalence in efficacy between RGB-19 and tocilizumab (RoActemra) in the
following endpoints.

e Mean change from baseline in DAS28-ESR score at Weeks 8, 16, 24, and 52 after the first
administration of IP.

e The response rate of ACR20, ACR50, and ACR70 at Weeks 8, 12, 16, 24, and 52 after the first
administration of IP.

¢ Remission rate based on DAS28-ESR (DAS28-ESR < 2.6) at Weeks 8, 12, 16, 24, and 52 after
the first administration of IP.

e EULAR response rate at Weeks 8, 12, 16, 24, and 52 after the first administration of IP.

¢ Mean change from baseline in CDAI score at Weeks 8, 12, 16, 24, and 52 after the first
administration of IP.

e Mean change from baseline in CDAI score at Weeks 8, 12, 16, 24, and 52 after the first
administration of IP.

e Remission rate based on CDAI (CDAI < 2.8) at Weeks 8, 12, 16, 24, and 52 after the first
administration of IP.

e Mean change from baseline in SDAI score at Weeks 8, 12, 16, 24, and 52 after the first
administration of IP.

e Remission rate based on SDAI (SDAI < 3.3) at Weeks 8, 12, 16, 24, and 52 after the first
administration of IP.
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e Other secondary objectives: To investigate the safety profile, including immunogenicity,
between RGB-19 and tocilizumab (RoActemra). To evaluate serum drug concentrations for
RGB-19 and tocilizumab (RoActemra). To compare pharmacodynamics (PD) between RGB-19

and tocilizumab (RoActemra)

Estimands for the secondary objectives

There were no estimands defined for any of the secondary endpoints.

Statistical methods for estimation and sensitivity analysis on the secondary estimand

Secondary efficacy endpoints were to be analysed descriptively.

For secondary continuous endpoints, descriptive statistics were to be provided by treatment group.

For secondary binary variables, percentages were to be calculated for each treatment group.

5.3.2.1.4. Results

Participant flow and numbers analysed

First Subject First Visit (FSFV): 16-Jan-2023
Last Subject Last Visit (LSLV [Week 24]): 14-May-2024

Figure 12: Subject Disposition (All Available Data)

Enrolled

N=524
Randomized
N=368
T ¥
RGB-19 Tecilinmab (RoActenra)
P -
+ Discontmued [P during primary N=l182 N=186
evaluation period N=8
* Inc & ex cotera n=4
» AEn-2 | ) ) ) v
= Con therapie: 1
On. SICTEpIS T Completed primary Completed primary
Lack of efficacy n=1 -
evahation period evaluation period
N=1T4 N=181

* T

Completed secondary
evaluation period
N=63

on period
N=60

¥
Completed follow-up
peniod
N=64

Completed secondary

= Discontinned [P during primary
evaluation penod N=5

* AE =3

= Withdrawal by subject n=1

= Con. therapses n-1

AF = adverseevent, cor=concomitant; ex=exclusion; inc=inclusion; [P=mvestigational product; N/'n =number of subjects; Wk=week

Forall available data collected onor before the date whenthe lastsubject completed the assessments at Week 24 (14 -May-2024), m the RGB-19 group, 3
subjects withdrew fromthe secondary evaluation period after Week 24 (2 subjects: AEs, 1subject lack o f efficacy). In the tocilimmab (RoActemra) group, 5
subjects withdrew fromthe secondary evalation period after Week 24 (2 subjects: AFs, 1subject withdrawalby subject, 2 su bjects: concomitant therapies)

and 1 subject withdrew fromthe follow-up period due to withdrawal by subject.
Source:Table 14.1.1.1.1 and Table 14.1.1.1.2.
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Deviations from study plan

Table 20: Summary of Important Deviations by Category - Subjects with Informed Consent
(N=524)

Category Randomized Subjects _ Subjects Who
RGB-19 Tocilizamab “‘ithdrewscreening Total
{RﬂAﬂ:ﬂ!ml’ﬂ) Period
(N=182) (N=186) (N=136) (N=524)
n (%) e n (%) e n (%) e n (%) e
Data up to Week 24 for each subject
(1) When thesubject is enrolled in the study despite 422 4 1(0.3) 1 0(0.0y 0 5(1.0) 5
violations of GCP or failure to satisfy inclusion criteria
(2) When thesubject meets the criteria forwithdrawalduring ~ 2(1.1) 2 0(0.0) 0 0(0.0) 0 2(0.4) 2
the study but is notwithdrawn
(3) When thesubject violates therules about dose 327 7 2(11) 2 0(0.0y 0 7(13) 9
(adminis tration regulations)
(4) When thesubject uses prohibited concomitant therapies 9(49) 10 12 (6.5 18 000y 0 2040 28
(5) When thesubject doesnot receive observations, 422 5 3(1.6) 4 0 0.0y 0 T(1.3) 9
examinations, and assessment related to the primary
endpoints
(6) When any other important protocel deviation occurs® 1(05) 1 201 2 0(0.0) 0 3(0.6) 3
Subjects who meet any of the above deviations 21(11.5) 29 17(9.1) 27 0(0.0) 0 38(73) 56
All available data®
(1) When thesubject is enrolled in the study despite 422 4 1{0.5) 1 0(0.0y 0 3(1.0y 5
violations of GCP or failure to satisfy inclusion criteria
(2) When thesubject meets the criteria for withdrawalduring ~ 2(1.1) 2 0(0.0) 0 0(0.0)y 0 2004 2
the study but is notwithdrawn
(3) When thesubiject violates therules about dose 327 7 3(16) 3 000 0 8(1.3) 10
(administration regulations)
(4) When thesubject uses prohibited concomitant therapies o049 10 16 (3.6 23 00.0) 0 25(48) 33
(5) When thesubiject doesnot receive observations, 422 3 422 3 000y 0 8(1.35) 10
examinations, and assessment related to the primary
endpoints
(6) When any other important protocol deviation occurs” 1(05) 1 2(L1) 2 0(0.0) 0 3(0.6) 3
Subjects who meet any of the above deviations 21(11.5) 20 23(124) 34 0(0.0) 0 44(84) 63

Baseline data

Table 21: Demographic and other baseline characteristics (FAS N=368)

L. RGB-19 RoActemra Total
Characteristics (N=182) (N=186) (N=368)
Sex n (%)

Male 41 (22.5) 48 (25.8) 89 (24.2)

Female 141(77.5) 138 (74.2) 279 (75.8)
Age (years)

Mean (SD) 56.7(12.4) 55.4(12.7) 56.0 (12.6)

Median 58.0 56.0 570

Min-Max 20-75 20-75 20-75
Race n (%)

Asian 182 (100.0) 186 (100.0) | 368 (100.0)
Body weight (kg) (Baseline)

Mean (SD) 56.87(12.25) | 58.50(13.58) | 57.65 (12.97)

Median [7sa00 | 5620 55.30

Min—Max | 36.0-940 | 321985 321985
BMI (kg/m?)

Mean (SD) 2245(3.91) | 23.06(487) | 22.76(443)

Median 21.75 2247 22.01

Min-Max 145333 138395 138395
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Table 22: Rheumatoid arthritis baseline characteristics and previous drug treatment (FAS

N=368)
Characteristics (RNG:;; Ro(;?:;‘;nﬁ')n (;:;a 6:3)
Functional classification of RA* n (%)
Class I 43 (23.6) 42 (22.6) 85(23.1)
Class I 117(64.3) 116 (62.4) 233 (63.3)
Class III 22(12.1) 28(15.1) 50(13.6)
Class IV 0 ] 0
Duration from first diagnosis of RA (years)
Mean (SD) 5.78(7.01) 5.60 (6.99) 5.69 (6.99)
Median 312 263 295
Min—Max 0.2-463 02-372 0.2-46.3
e RGE-19 RoActemra Total
Characteristics ~=182) (N=186) (N=368)
Administration history of biological DMARDs
n (%) No 144 (79.1) 155(833) 299 (81.3)
Yes 38(209) 31(16.7) 69 (18.8)
Administration history of NSAIDs*
n (%) No 89 (48.9) 93 (50.0) 182 (49.5)
Yes 93 (51.1) 93 (50.0) 186(50.5)
Administration history of analgesic drugs*
n (%) No 170 (93.4) 178(95.7) 348 (94.6)
Yes 12 (6.6) 8(4.3) 20 (5.4)
Administration history of corticosteroids®
n (%) No 114 (62.6) 123 (66.1) 237 (64.4)
Yes 68(374) 63 (33.9) 131 (35.6)
Concomitant diseases**
n (%) No 11(6.0) 18(9.7) 25(7.9)
Yes 171 (94.0) 168 (50.3) 339 (92.1)
***PDose of MTX (mg/week) (Baseline)
Mean (SD) 9.6(2.7) 9.6 (2.6) 9.6 (2.7)
Median 10.0 10,0 10.0
Min—Max 0-16 6-16 0-16
n (%) 6-<8 33(18.1) 35(18.8) 68 (18.5)
8-<10 51(28.0) 50 (26.9) 101 (27.4)
10-<12 37(20.3) 42 (22.6) 79 (21.5)
12-=14 46(25.3) 46 (24.7) 92(25.0)
14-<16 8(44) 6(3.2) 14(3.8)
=10 85(46.7) 85 (45.7) 170 (46.2)
=10 97(53.3) 101(54.3) 198 (53.8)

*Class I = able to perform usual activities of daily living (self-care, vocational, and avocational); class II = able
to perform usual self-care and vocational activities, but limited 1 avocational activities; class III = able to
perform usual self-care activities but limited in vocational and avocational activities; class IV = limited in ability
to perform usual self-care, vocational, and avocational activities. Usual self-care activities include dressing,
feeding, bathing, grooming, and toileting; vocational and avocational activities are both patient-desired and age-,

and sex-specific.*

Outcomes and estimation

Primary efficacy variable
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Table 23: ANCOVA analysis of change from baseline in DAS28-ESR at Week 12 (FAS)

Response variable Treatment N Adjusted SE Adjusted mean difference®
group mean* Point Two-sided 95% CI
estimate |y qyer Upper
Change from RGB-19 182 -3.62 0.09 -0.21 -0.43 0.02
baseline in RoActemra | 185° 341 0.09
DAS2S-ESR

ANCOVA = analysis of covanance; CI = confidence mterval; DAS28-ESR = disease activity score in 28 joints-
erythrocyte sedimentation rate; DMARDs = disease-modifying antitheumatic drugs; FAS = full analysis set;
n=number of subjects with DAS28-ESR. at Week 12 (observed cases); MI = multiple imputation; N = number
of subjects included in the ANCOVA (imputed by MI); SE = standard error

ANCOVA model included the treatment group and the administration history of biological DMARDs as
factors, and DAS28-ESR. score at baseline as the covariate.

b. RGB-19 treatment group - RoActemra treatment group.

c.One subject in the RoActemra treatment group (Subject 78-03) discontinued the IP administration at the same
day as the date of first IP administration due to a severe, IP-related AE of drug hypersensitivity. According to the
definition of the primary estimand, all DAS-28 ESR values for this subject, including baseline, were handled as

missing and were not imputed in this case (hypothetical strategy).

a.

Sensitivity analyses

The difference between groups and the 2-sided 95% CI for each value of sensitivity parameter (4),
was calculated using the same analysis model as that of the primary analysis. For handling of missing
data in DAS28-ESR, after multiple imputation (MI) based on the same procedure as that of the primary
analysis, only A was added to all imputed values in the RGB- 19 treatment group. The sensitivity
parameters in the direction of worsening (0<A<1.2) were the primary focus of the study. Results are

shown in the Figure 13 below:
Figure 13: Forest plot for tipping point analysis of change from baseline in DAS28-ESR at

Week 12 (FAS)

Sensitivity parameter (A
1

0.4 0.2 00 02

Addjusted mewn diferences
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k - 4
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Adpusted mean dilferences

Secondary estimand

This evaluation is based on the FAS, including measures after onset of ICEs.

Assessment report
Page 109/183

EMADOC-1829012207-19045



Table 24: ANCOVA analysis of change from baseline in DAS28-ESR at Week 12 (FAS after

onset of ICEs)

Response Treatment Nin Adjusted SE Adjusted mean difference®

variable group mean® Point Two-sided 95% CI
estimate |y gyer Upper

Change from RGB-19 182/179 -3.60 0.09 -0.21 -0.44 0.02

baseline in RoActemra | 186/183 339 0.10

DAS28-ESR

N = number of subjects included in the ANCOVA (imputed by MI); n = number of subjects with DAS28-ESR at

Week 12 (OC); OC = observed cases

a. ANCOVA model included the treatment group and the administration history of biological DMARDs as
factors, and DAS28-ESR. score at baseline as the covariate.
b. RGB-19 treatment group - RoActemra treatment group.

A tipping point analysis was also conducted for this FAS population. The results of the tipping point
analysis were supportive of the primary ANCOVA analysis. Data were consistent across sensitivity
parameters in the direction of worsening (0< A <1.2) and in the direction of improvement (- 1.2< A
<0). Results were within the equivalence range of -0.6 to 0.6.

Supportive Analysis based on the Primary Estimand

Table 25: ANCOVA analysis of change from baseline in DAS28-ESR at Week 12 (PPS)

Response Treatment N/n Adjusted SE Adjusted mean difference®
variable group mean* Point Two-sided 95% CI

estimate Lower Upper
Change from RGB-19 169/ 167 -3.66 0.09 -0.21 -0.43 0.01
baseline in RoActemra | 168/168 -3.45 0.09

DAS28-ESR

N = number of subjects included in the ANCOVA (imputed by MI); n = number of subjects with DAS28-ESR at
Week 12 (OC); OC = observed cases; Patients included in the PPS did not experience ICEs.
a. ANCOVA model included the treatment group and the administration history of biological DMARDs as

factors, and DAS28-ESR score at baseline as the covariate.

b. RGB-19 treatment group - RoActemra treatment group.

Selected secondary endpoints
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Table 26: Change from baseline in DAS28-ESR (FAS) at different timepoints

A.s sessm.e nt ICEs | Treatment group | N | Mean (SD) | Min, Max Dle bkl
time point Lower Upper
‘Week 8 Exclude RGB-19 176 | -3.39(1.05) | -7.8,-1.2 -3.55 -3.24
RoActemra 181 | -3.09(1.02) | -6.9,-0.5 -3.24 -2.94
Include RGB-19 181 | -3.34(1.08) | -7.8 -0.6, -3.50 -3.18
RoActemra 183 | -3.06(1.06) | -6.9,0.6 -3.22 -2.91
Week 12 Exclude RGB-19 173 | -3.72(1.19) | -74,-04 -3.90 -3.54
RoActemra 181 | -3.45(1.12) | -6.9,-0.9 -3.61 -3.29
Include RGB-19 179 | -3.68(1.21) | -74,-04 -3.85 -3.50
RoActemra 183 | -3.41(1.20) | -6.9,2.3 -3.58 -3.23
Week 16 - RGB-19 171 | -3.89(1.11) | -6.7,-1.5 -4.05 -3.72
RoActemra 176 | -3.62(1.17) | -7.1,0.0 -3.79 -3.44
Week 24 - RGB-19 169 | -4.07 (1.18) | -7.3,-0.3 -4.24 -3.89
RoActemra 172 | -3.85(1.13) | -7.1,-04 -4.02 -3.68

Imputation method: OC

Descriptive statistics for the secondary endpoint of the response rate of ACR20, ACR50, and ACR70 at
Weeks 8, 12, 16, and 24 after the first administration of IP for the FAS are presented in the Table 27

below.

Table 27: Response rate of ACR20, ACR50, and ACR70 (FAS) at different timepoints

Endpoints Assessment Treatment N n Achievement Difference of achievement

time point group rate (%0 ) rate®
Point Two-sided 95%0 CI
estimate ~ 7 oo TUpper
ACR20 Week 8 RGB-19 176 150 852 79 -02 159
Tocilzumab 181 140 713
(RoActemra)
Week 12 RGB-19 173 152 8795 22 -5.0 93
Tocilzumab 181 155 8356
{RoActemra)
Week 12 RGB-19 177 155 876 19 -53 9.0
(LOCF)
Tocilzumab 182 156 857
{RoActemra)
Week 16 RGB-19 172 158 919 6.6 -01 134
Tocilzumab 176 150 852
(RoActemra)
Week 24 RGB-19 170 162 953 40 -14 97
Tocilzumab 172 157 913
(RoActemra)
Week 24 RGB-19 177 167 944 37 -19 94
(LOCF) Tocilzumab 182 165 90.7
(RoActemra)
ACR50 Week$ RGB-19 176 90 511 53 -5.0 154
Tocilizumab 181 83 459
(RoActemra)
Week 12 RGB-19 173 110 636 23 -718 122
Tocilzumab 181 111 613
(RoActemra)
Week 12 RGB-19 177 113 638 23 -16 122
(LOCF)
Tocilzumab 182 112 615
(RoActemra)
Week 16 RGB-19 172 123 J15 50 -4.7 146
Tocilizumab 176 117 66.5
(RoActemra)
Week 24 RGB-19 170 124 729 -03 9.7 9.0
Tocilizumab 172 126 733
{RoActemra)
Week 24 RGB-19 177 127 718 -0.8 -10.0 84
(LOCF)
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Endpoints  Assessment  Treatment N n Achievement Difference of achievement
time point group rate (%0 ) rate®
Point Two-sided 95% CI
estimate ~ y o Upper
ACRET0 Week§ RGB-19 176 47 26.7 85 -02 17.0
Tocilizumab 181 33 182
(RoActemra)
Week 12 RGEB-19 173 60 347 37 -6.0 134
Tocilzumab 181 56 309
(RoActemra)
Week 12 RGEB-19 177 6l 345 31 -6.5 128
(LOCF)
Tocilzumab 182 57 313
(RoActemra)
Week 16 RGEB-19 172 74 43.0 -24 -127 79
Tocilizumab 176 80 455
(RoActemra)
Week 24 RGB-19 170 90 529 12 93 116
Tocilizumab 172 89 51.7
(RoActemra)
Week 24 RGB-19 177 91 514 0% 94 111
(LOCF) Tocilizumab 182 92 505
(RoActemra)

ACR = Amencan College of Rheumatology; CI= confidence mterval, FAS =fullanalysis set; LOCF = last

observation carned forward; N= number of subjects; n =number ofres ponders; OC=observed cases; %=n /N

= 100

a.  RGB-19 treatment group - tocilizumab (RoA ctemra) treatment group.
Imputation method: OC/LOCF (Week 12 and Week 24).

Source:Table 1423111,

Pre-defined and post-hoc subgroup analyses

Figure 14: Forest Plot for ANCOVA Analysis of Change from Baseline in DAS28-ESR at Week
12 (Demographic Variables) - FAS
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Figure 15: Forest Plot for ANCOVA Analysis of Change from Baseline in DAS28-ESR at Week
12 (Other Factors) - FAS
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5.3.3. Clinical studies in special populations

This section is not relevant for biosimilars.

5.3.4. Analysis performed across trials (pooled analyses and meta-
analysis)

Not applicable

5.3.5. Overall discussion and conclusions on clinical efficacy

5.3.5.1. Discussion

Design and conduct of clinical studies

The overall study plan has been revised on several occasions during the development of the drug
(from 2 to 1 phase 1 study in healthy subjects, from sc to iv formula in the phase 3 study in RA
patients, change of primary endpoint from ACR 20 at week 24 to change from baseline in DAS-28 at
week 12). The applicant has however sought CHMP advice on the development program on several
occasions, and principally followed the received recommendations for the clinical studies. Thus, the
clinical study program now consists of one phase 1 single dose study in healthy males, and one phase
3 study in RA-patients.

The phase 3 study, RGB19101 (RGB-19) is a randomised, double-blind, active control, parallel-group
multicentre clinical study conducted in patients with active RA who have experienced an inadequate
clinical response to methotrexate (MTX) and currently receiving a stable dose of MTX. The overall aim
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is to evaluate efficacy, safety, and immunogenicity similarity of RGB-19 to RoActemra administered as
8 mg/kg intravenous drip infusion once every 4 weeks.

The study consisted of 4 periods: A screening period (day -42 to Day-1), a double-blind 12-week
primary evaluation period, a secondary evaluation period up until 52 weeks (also double blinded) and a
follow up period at week 54. The primary analysis of the study was performed unblinded after the DBL
at week 24. The provided CSR includes data up until week 24 and the study is still ongoing. The final
report, with data up until week 52 has been provided at day 120 according to the applicant. This is
endorsed.

The choice of the study population (patients with active rheumatoid arthritis not adequately controlled
with methotrexate) are in line with the CHMP guidance and were endorsed in CHMP Scientific Advice. It
should be noted that all patients needed to be treated with concomitant methotrexate in the study.
This could potentially have impact on the extrapolation to indications where tocilizumab is intended for
monotherapy, since concomitant methotrexate is expected to decrease the risk for immunogenicity.
However, taking in account the overall low immunogenicity of tocilizumab, this issue is not considered
to prevent extrapolation to other indications for use.

All participants in the study were from Japan. As requested in the CHMP scientific advice, the applicant
has provided a justification that the Japanese population is not less sensitive than the Caucasian
population to detect potential differences between biosimilar and RMP. According to the applicant,
intrinsic and extrinsic factors are comparable between patients with active RA in Japanese and
Caucasian patients. This is agreed.

The treatment effect of interest on the efficacy (primary estimand) was the treatment effect as
determined by the change from baseline in DAS28-ESR in the hypothetical scenario that all subjects
receiving IP had continued treatment up to Week 12 as planned in the protocol (hypothetical strategy).
Two types of intercurrent events were defined: discontinuation of investigational treatment
administration and violation or conflict with the rules regarding prohibited and permitted concomitant
therapies. A secondary estimand was defined to estimate the treatment effect regardless of whether or
not the intercurrent events had occurred up to 12 weeks assuming the situation in clinical practice
(treatment policy strategy). It is endorsed that two different estimands had been defined. Both are
accepted as being relevant.

The primary endpoint, mean change from baseline of DAS28 (ESR) at Week 12, is a continuous score
based on tender/swollen joint counts (out of 28 joints), VAS scores for patient’s global assessment of
disease activity, and erythrocyte sedimentation rate. The prespecified equivalence margins of the
primary efficacy estimand set to [-0.6, 0.6] is also endorsed. Thus, the clinical model is considered
sufficiently sensitive to enable the detection of differences between the two products.

The secondary efficacy endpoints included among others mean change from baseline in DAS-28 (ESR)
score at week 8,16,24 and 52 and the response rates of ACR20,50 and 70 at week 8, 12, 16, 24 and
52. The endpoints are validated and common measures of disease activity in RA studies.

The time period for enrolment into the study and the included study sites and setting are also
acknowledged. There is no concern about the 2 amendments to the study protocol. The steps taken to
protect and maintain blinding appears overall adequate. Regarding the randomisation procedure, the
allocation table was prepared using the substitution block method with the study site as a block. Upon
request, the applicant provided a clarification regarding the substitution block method by stating that
this method is synonymous with permutated block randomization.

Statistical methods
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The submitted SAP is version 2.0, dated July 30, 2024. The database was locked on 31-Jul-2024 and
unblinding occurred on 05-Aug-2024. The SAP version 1.0 as of 20-Jan-2023 was not provided but the
changes implemented with version 2.0 have been described. No concern is raised.

The primary analysis of the primary endpoint was sufficiently well defined including the imputation
approach to be used irrespective of whether observed data after an intercurrent event (IE) was
ignored (primary IE hypothetical strategy), or in case of a less successful treatment policy approach
after an IE or missing for other reasons than the occurrence of an IE.

The planned total sample size was 358 subjects, 179 in each treatment arm. The sample size
calculation was adequate, and the assumptions made are considered well justified. The equivalence
margins (-0.6, 0.6) have been both clinically and statistically justified.

The primary analysis set was the full analysis set (FAS). The definition of the FAS is not fully agreed
but has been shown not to present an issue: all the subjects that were randomised were also included
in the FAS. Nevertheless, in the analysis of the primary endpoint aligned with the primary estimand,
one subject randomised to the control arm was excluded due to having discontinued treatment at the
day of first administration due to drug hypersensitivity. All DAS-28 ESR values for this subject,
including baseline, were handled as missing and were in this case not imputed. This is accepted. In
comparison, data from this subject was included in the analysis aligned with the secondary estimand.

The primary endpoint was analysed using an ANCOVA model including treatment, administration
history of biological DMARDs (present/absent), and DAS28-ESR score at baseline. The model did not
include the only stratification site. However additional analyses where site adjustment is included is
provided and no concern is raised.

For all missing data, truly missing or if handled as missing after an intercurrent event, DAS28-ESR was
to be imputed using multiple imputation (MI) under the assumption of missing at random (MAR). The
multiple imputation was to occur in four steps with a difference depending on whether data was non-
monotone (using Markov Chain Monte Carlo) or monotone missing (monotone regression method).
Irrespective of imputation step, imputation was by treatment arm. This is endorsed.

The amount of hon-monotone missing data has seemingly not been summarised but appears from the
outcome table presenting the primary endpoint outcomes over time not to raise any concern. However,
upon request, a dedicated table listing frequency of different intercurrent events and different types of
missing data by treatment arm was provided for completeness since the MAR assumption is not agreed
and can only be accepted because the number of missing values is low. The provided data did not
evoke any further concerns. While the hypothetical strategy is used for all intercurrent events for the
primary estimand a secondary estimand for the primary analysis is provided where treatment policy
was used for all intercurrent events, this can be agreed. The number of intercurrent events is low.

Judging from the subject disposition few subjects (in total 13) discontinued randomised treatment
during the primary assessment period (up to week 12) whereof 6/8 in the RGB19 arm and 2/5 in the
tocilizumab arm completed week 12 assessments after IP discontinuation. From the subject disposition
it appears as if only 2 subjects, one in each treatment arm, needed concomitant medication.

According to the presentation of the primary estimand, there was a total of 9 subjects (/182) who did
not have DAS28-ESR values available at Week 12 in RGB-19 group. In the tocilizumab arm, and after
having excluded one subject, the corresponding number was 4 (/185). According to the presentation of
the secondary estimand, only three subjects in each arm had missing DAS28-ESR assessments at
week 12 in that 179/182 and 183/186 in the RBG19 and tocilizumab arm respectively have been
stated to represent subjects “with DAS28-ESR at week 12",

Assessment report
EMADOC-1829012207-19045 Page 115/183



The study lacked a multiple testing procedure. All secondary endpoints were to be descriptively
analysed only. Concerning for example, ACR20, ACR50, and ACR70 remission rates, the applicant has
concluded that since the 95% Cls covered 0, there were no statistically significant differences between
the treatment arms. It had been preferred if instead the outcomes had been discussed based on
agreed/relevant equivalence margins, but this is no further pursued.

Results
Participants flow, protocol deviations

Of the 524 subjects screened, a total of 368 subjects were randomised (RGB-19: 182 subjects;
RoActemra: 186 subjects). All of these received study drug according to the randomized treatment and
were included in the Full Analysis Set.

The proportions of patients discontinuing study drug prior to Week 12 were few, 8 (4%) and 5 (3%) in
the RGB-19 and RoActemra groups respectively. According to the provided flowchart, 4 of the patients
in the RBG-19 group discontinued treatment because of inclusion/exclusion criteria. Otherwise, 2
patients discontinued due to AEs, 1 due to lack of efficacy and one due to concomitant therapies. In
the RoActemra group, 3 patients discontinued due to AEs, 1 due to withdrawal by subject and 1 due to
concomitant therapies. The occurrence and type of major protocol deviations up until week 24 does
not evoke any concerns and was around 10%, with the most common deviation being “use of
prohibited medication”.

Baseline characteristics

Demographic characteristics, baseline disease characteristics, medical history and prior medication
were overall balanced across treatment groups and are representative for the intended population.
Most of the included patients had high disease activity at baseline according to multiple measures of
disease activity. The majority of patients were female (75.8%) and mean age was 56 years. Median
MTX dose were 10 mg/week and around 19% of the patients had a previous use of biological
treatment. However, appropriate 23% in both arms fulfil Class I of the Functional classification of RA,
i.e. are able to perform usual activities of daily living (self-care, vocational, and avocational). Baseline
criteria suggestive that the study population may not fully represent a moderate to severe RA most
sensitive to address biosimilar efficacy include that some participants have i) a relatively short duration
of RA; and low ESR at baseline and/or ii) relatively short duration of MTX therapy prior to
randomisation. The median (min-max) duration since diagnosis of RA were 3.22 (0.2-46.3) and 2.63
(0.2-37.2) years for participants receiving RGB-19 and RoActemra, respectively. The lower end of CI
was 0.2. Therefore, not all participants fulfilled the criteria of at least 12 weeks since diagnosis of RA
and such individuals may not be sensitive enough to determine efficacy in a biosimilarity study, where
disease duration of 6 months is advised. However, the applicant has provided subgroup analysis,
showing minimal difference in response, irrespective of functional RA class or duration of RA and thus
no concern was raised.

Efficacy analyses

The primary endpoint, mean change from baseline in DAS28-ESR at week 12 was -3.62 (SE 0.09) for
RGB-19 and -3.41 (SE 0.09) for RoActemra. The adjusted mean difference was -0.21 with 95% CI of -
0.43, 0.02. The point estimate and two-sided 95% CIs for the between-group differences were within
the predefined equivalence range of -0.6 to 0.6, thus the equivalence claim was met. The mean
change of DAS28-ESR in both treatment groups is considered high and clinically relevant. The outcome
from the secondary estimand primary endpoint aligned analysis was almost identical: -0.21, 95% CI:-
0.44, 0.02. In this analysis using a treatment policy strategy, there were only a few patients with
missing primary endpoint values at week 12 (3 patients in each group). Neither was there any
significant differences in the analysis based on the PPS nor in the supplementary analysis adjusting for
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the stratification variable “site” (/medical institution). In addition, a tipping point analysis was planned
and supports the robustness of the primary conclusion.

Regarding the secondary endpoints, the applicant states that the mean (SD) changes from baseline in
DAS28-ESR score remained similar over time, and that excluding or including measurements after the
occurrence of ICEs did not impact the results. It is acknowledged that for secondary endpoints, only
descriptive data were provided. Regarding the proportion of patients achieving ACR 20/50/70 at
different timepoints, the applicant states that there were no statistically significant differences in
remission rates between groups as 0 was included in each 95% CI. However, it should be noted that at
almost all timepoints, there was a numerical favour towards RGB-19 treatment. In addition, when
looking at some of the timepoints (e.g. ACR20/50/70 at week 8), the upper limit of the 95% CI
exceeds 15%. Upon request, the applicant provided ACR 20/50/70 results using NRC instead of OC
and LOCF. In general efficacy were similar between the two products at all time points. The numbers
were slightly in favour of RGB-19 at week 8 and week 52, however this finding does not preclude
biosimilarity.

Regarding subgroup analysis, the point estimate for the between-group differences were within the
equivalence tolerance range for the majority of subgroups examined. It is acknowledged that several
subgroups included only a few subjects, and the study was not powered to detect differences between
subgroups. Four out of 182 (2.2%) patients treated with RGB-19 and 6 out of 186 (3.2%) patients
treated with RoActemra developed ADA response up to and including Week 24. The ADA positive
subjects were also classified as NAb positive. It is agreed with the applicant that analysis of the change
in DAS28-ESR from baseline at Week 12 and Week 24 did not reveal differences in efficacy related to
either ADA or NAb status, or to the treatment group. The number of patients that developed ADA was
small in both arms and is, as the applicant states, probably related to the use of MTX as background
medication. It could however also be related to the fact that the intravenous route is less immunogenic
than the subcutaneous route. Since the immunogen response was evaluated with subcutaneous
injection in the study in healthy participants, this will not be further pursued.

One subgroup not evaluated that may have been interesting to explore is patients with previous b-
DMARD treatment. Administration history of biological DMARDs (present/absent) was included in the
primary analysis model but was not a stratification factor at randomisation which may explain the
minor imbalance between the arms. A total of 38/182 (20.9%) subjects in the RGB19 group and
31/186 (16.7%) subjects in the tocilizumab arm had received biological DMARDs. A subgroup analysis
based on the presence/absence of an administration history of biological DMARDs seems to have been
planned although it is uncertain whether performed. However, since the humbers of patients in this
subgroup were small, this has not be further pursued.

Regarding extrapolation to all indications the applicant has provided a sound justification. This is
agreed.

5.3.5.2. Conclusions on the clinical efficacy

The point estimate and two-sided 95% Cls for the between-group differences in change from baseline
in DAS-28 (ESR) were within the predefined equivalence range of -0.6 to 0.6, thus the equivalence
claim was met. The mean change of DAS28-ESR in both treatment groups is considered high and
clinically relevant.

5.4. Clinical safety

Please refer to the table of studies in section 5.1.2.
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5.4.1. Safety data collection

The clinical safety of RGB-19 was investigated in two pivotal clinical studies:

e A Randomized, Double-Blind, 2-Treatment, 2-Period, 2-sequence Crossover Study to Compare the
Pharmacokinetics, Pharmacodynamics, Safety, and Immunogenicity of a Single 162 mg fixed
Subcutaneous Dose of RGB-19 and RoActemra Subcutaneous Formulation in Healthy Male
Volunteers (protocol number: RGB192101) in Japan and

e A Randomized, Double-blind, Multicenter Comparative Clinical study to Assess the Efficacy and
Safety of RGB-19 Compared to RoActemra in Patients with Active Rheumatoid Arthritis (protocol
number: RGB19101) in Japan

The clinical development programme of RGB-19 with respect to safety endpoints are summarized in
Table 28 below:

Table 28: Summary of RGB-19 clinical development programme with safety endpoints.

Study Study
Description Study Design - Subjects Safety Endpoints
; Drugs y
Protocol
*»  Adverse events (AE), Serious
110 healthy male Adverse Event (SAE)
. _ volunteers (aged ¢  Clinical laboratory safety
Randomized, Single 20-40) assessments (hematology.
Phase I ' Ij-ouble-blmd: subcutaneous N=55 per sequence blood bllochenustry_'; bloqd
comparative 2-Treatment, | dose of 162 mg (104 subjects coagulation test, urinalysis)
PK/PD study in 2-Period, 2- RoActemra and receivﬂa d s ECGs
healthy subjects Sequence, RGB-19 in pre- RoA 4108 e Vital sions
in J Single-Dose filled syringe oActemra an: ; minati
m Japan g ed syrng subjects received *  Physical examiation
(RGB192101) Crossover with needle RGB-19) . Body weioht
Study safety device Safoty analvsis set e Injection site reaction
_e}-‘i ém glsitse *  Immunogenicity test (ADA
N subjects positivity, titer, Nab)
e AE SAE
¢  Clinical laboratory safety
RGB-19 or 368 female or male assessments (hematology,
Phase III Multicenter RoActemra 8 | patients with active blood biochemistry, blood
comparative e, me/ke h d arthriti coagulation test, urinalysis)
randomized. . ghE rheumatol 1t1s
efficacy and .+ | mtravenousdrip | (RGB-19 = 182: * ECGs
L double-blind, : - £ ital si
safety study in tiv trol infusion (once | RoActemra = 186) *  Vital signs,
patients with ?}C{ 11»: f-on c)' every 4 weeks) ) s  Physical examination
active rheumatoid a:_) a_llZlem{I;i i as adjunctive Safety ana_l}fms set *  Body weight
arthritis in Japan | ¥ stuc?l%‘r P | therapyto6-16 | =368 SPbJeC'tS (wp | o Autoantibody tests (RF, anti-
(RGB19101) - mg/week dose to Week 24) CCP antibody),
of MTX + TBC, hepatitis virus test
+  Immunogenicity test (ADA
posttivity, titer, Nab)

Key: ADA = Anti-drug antibody. AE = Adverse Event, CCP = Cyclic Citrullinated Peptide, ECG =
Electrocardiogram. MTX = Methotrexate, Nab = Neutralizing antibody, PD = Pharmacodynamic, PK =
Pharmakinetic, RF = Rheumatoid Factor, SAE = Serious Adverse Event, TBC = Tuberculosis.

PK/PD study RGB192101 (healthy adult males)

From Screening to the end of the study (Day 85), and at the time points specified in the schedule of
assessments (and), the Investigator(s) examined, documented, and recorded AEs and SAEs in the
case report form. Any recurring AE (including the same AE) following the subject’s recovery for which
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the causal relationship to the investigational product was determined to be different, was entered as a
distinct AE in the case report form.

The study participants were hospitalized the day before IP administration and remained hospitalized
day 2-7 after IP administration. The study participants were instructed to visit the study site on each
scheduled outpatient visit day.

The physical examination included a visual inspection, percussion, palpation, and auscultation.

Vital signs included measures of subjects’ body temperature (axillary), systolic and diastolic blood
pressures (supine), pulse rate (supine), and respiratory rate after at least 5 minutes of rest in a sitting
position.

Laboratory tests were performed and included haematology test, blood biochemistry test, blood
coagulation test, and urinalysis. All laboratory tests were performed at the study site’s laboratory.

Injection site reactions were examined at 1, 2, 6, 12 and 24 hours after administration of the
investigational product.

Comparative efficacy and safety study RGB19101 (patients with active rheumatoid arthritis)

The physical examination was performed at days 1, 15, 29, 57, 85, 113, 141, 169, 197, 225, 253,
281, 309, 337, and 365, and included a visual inspection, percussion, palpation, and auscultation. Vital
signs were measured at the same occasions, including measures of subjects’ body temperature
(axillary), systolic and diastolic blood pressures, and pulse rate after 5 minutes of rest in a sitting
position.

Subjects’ blood and urine samples were collected at days 1, 15, 29, 57, 85, 113, 141, 169, 197, 225,
253, 281, 309, 337, and 365 for the laboratory tests listed in Table 29. The samples were sent to the
central laboratory for analysis.
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Table 29: Laboratory investigations.

Hematologicaltests * EBC count
e Platelets
+ WBC count
* WBC differential count (%c and absolute values): neutrophils, ecsmophiks,
basophils, monocytes, lymphocytes.
* Hematocrit
* Hemoglobin
Blood biochemistry tests ¢ Totalcholesterol Albumin
¢+ [DL chelesterol Totalbilimibin
» HDL cholestercl Direct bilirubin
* Triclyceride BUN
« AST Creatinine
« AIT eGFR.
« AIP Glucose
» 7-GIP (GG Na
« [DH K
+ Totalprotein CEP
e Uncacud ESE*
« TSH B-D-glucan
Blood coagulationtest + Fibrinogen
Urine tests ¢  Protein (qualitative)
* (ducose(gualitative)
+  WBC count(qualitative)
+  Occultblood
* Uobilinogen

p-D-glican =blood beta D-glucan; Al P=alkaline phosphatase; ALT =alanme aminotransferase;

AST = aspartate aminotransferase; BUN = blood urea nitrogen; CEP = Creactive protein; eGFR = estimated
glomerular filtration rate; ESR = erythrocyte sedimentation rate y-GTP = gamma-glutanyyl trans ferase

HDL = high-density lipoprotein; K =potassiun LDH = lactate dehydrogenase; LDL = low-density lipoprotein;
Na = sodinm RBC= red bloed cell, TSH = thyroid stimulating hormone; WBC=white blood cell

*Efficacy parameter

5.4.2. Patient exposure

Phase I PK/PD study RGB192101 (healthy adult males)

A total of 55 subjects were enrolled in each of Sequences A and B to receive IP according to the

following:

e A single SC injection of RGB-19 162 mg on Day 1 in Period 1 (Sequence A) or Day 1 in Period 2

(Day 43) (Sequence B).

e Asingle SC injection of tocilizumab (RoActemra) 162 mg on Day 1 (Sequence B) in Period 1 or Day
1 in Period 2 (Day 43) (Sequence A).

All 110 subjects received IP in Period 1. A total of 49 subjects received IP in both Periods 1 and 2 of
Sequence A and 53 subjects received IP in both Periods 1 and 2 of Sequence B. Overall, 108 subjects
received one dose of RGB-19 and 104 subjects received one dose of tocilizumab (RoActemra).

arthritis)
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Table 30: Extent of exposure (study RGB19101, data cutoff date 14 May 2024).

Characteristics RGB-19 Tocilizamab Total
{RoActemra
(N=182) (™ =]l 36) (N=368)
Mumberof administrations of TP (times)
n 182 186 368
Mean (5D} 6.7(1.2) 6.6 (1.1) 8.6 (1.1)
Median 70 7.0 7.0
Min—Max 1-7 1-7 1-7
25" percentile 70 70 70
75" percentils 70 70 70
Mumberof admunistrations of IP at the dosebased onthe
protocel (times)
n 182 186 368
Mean (SD) 6.6 (1.2) 6.6 (1.2) 8.6 (1.2)
Median 10 70 70
Min-Max 1-7 1-7 1-7
25" percentile 10 7.0 7.0
75 percentile 10 7.0 7.0
Duration of adminis tration of IP (days)®
n 182 186 368
Mean (5D} 161.7(323) 1809(313) 1613 (3L7)
Median 169.0 169.0 169.0
Min—Max 1-185 1-187 1-187
25" percentile 162.0 167.0 168.0
75" percentils 169.0 168.0 168.0
Compliance rate of [P (%)°
n 182 183 367
Mean (5D} 0831 (652) 9751(76T) 9791 (712)
Median 100.00 100.00 100.00
Min—Max 50.0-100.0 50.0-100.0 30.0-100.0
25% percentile 100.00 100.00 100.00
75% percentils 100.00 100.00 100.00
n(%) <73 6(33) T(3.8) 1335
=75 176 (96.7) 178 (95.7) 354 (96.2)

FAS=1fill analysis set; [P=mvestigational product; Max=maxmmm; Min=mininmnr N =numberof
subjects; n =number of subjects per category; SD = standard deviation
a. Dateofthe last IP administration - Date ofthe first [P admunis tration + 1.

b. The number of times [P at the dose based onthe protocol (times) / Planned number of adminis trations

(times) = 100
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Demographics

Phase I PK/PD study RGB192101 (healthy adult males)

Table 31: Demographic variables study RGB192101.

Characteristics Allocation sequence
Sequence A: Sequence B: Total
RGEB-19 - Tocilizumab Tocilizumab - RGB-19
(N=55) (N=55) (N=110)
Age (years)
n 55 55 110
Mean (SD) 28.4 (6.0) 30.6 (6.2) 29.5 (6.2)
Median 270 300 285
Min—Max 20-40 20-40 20-40
Racen (%)
n 55 55 110
American Indian or Alaska 0(0.0) 0(0.0) 0(0.0)
Native Asian
Asian 55 (100.0) 55 (100.0) 110 (100.0)
Black or African American 0(0.0) 0(0.0) 0(0.0)
Native Hawatian orother 0(0.0) 0(0.0) 0(0.0)
Pacific Islander
White 0(0.0) 0(0.0) 0(0.0)
Height (cm)
n 55 55 110
Mean (SD) 171.44 (5.24) 170.05 (5.27) 170.75 (5.28)
Median 171.90 169.00 170.30
Mm—Max 159.6-183.8 156.2-183.2 156.2-183.8
Body weight (ke) (Day -1)
n 55 55 110
Mean (SD) 62.75 (5.49) 61.07 (6.87) 6191 (6.25)
Median 61.90 5930 61.15
Min—Max 50.8-76.3 519-78.6 50.8-78.6
BMI (kg/nt’)
n 55 55 110
Mean (SD) 21.37 (1.87) 21.08 (1.72) 21.22 (1.79)
Median 2122 20.56 20.89
Min—-Max 18.6-24.7 18.5-24 8 18.5-24.8

BMI = body mass index Max=maximum; Min = minimum: N = numberofsubjects;n =number ofsubjects for

category; SD=standard deviation
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arthritis)
Table 32: Demographic variables study RGB19101.

Characteristics RGB-19 Tocilizumab Total
(RoActemra)
(Iv=182) (N=186) (N=368)
Sexn (%)
Male 41225 48 (25.8) 89 (24.2)
Female 141 (77.5) 138 (74.2) 279 (75.8)
Age(years)
Mean (5D 536.7 (12.4) 5541271 36.0 (12.6)
Median 580 56.0 570
Min—Max 20-75 20-75 20-75
n (%) 20-29 61(3.3) 6(32) 1233
30-39 12 (6.6) 15(8.1) 27713
40-49 32(17.08) 35(18.8) 67 (18.2)
50-39 45247 55 (29.6) 100 (27.2)
60-69 36 (30.8) 30(26.9) 106 (28.8)
=70 31470 251349 36 (15.2)
<5 120 (65.9) 131 (704) 251 (68.2)
=65 62 (34.1) 55 (29.6) 117 (31.8)
Racen (%)
American Indian or Alaska Native 000.0) 00.m 000.m)
Asian 182 (100.0) 126 (100.0) 368 (100.0)
Black or African American 0(0.0) 000 0(0.0)
Natrve Hawatian or other Pacific [slander 0{0.0y 0{0.0) 0{0.0)
White 0(0.0) 0000 000
Multiple 0(0.0) 0(0.0) 0000
Body weight (kg) (Baseline)
n 182 186 368
Mean (3D} 36.87 (12207 5850 (13.58)  57.69(12.97T)
Median 34.00 3620 55.30
Min—Max 36.0-040 321985 321985
BMI (kg/nr') (Baseline)
n 182 186 368
Mean (5D 2245 (391 2306 (4.87) 2276 (4.43)
Median 21.75 2247 2201
Min—Max 149-333 13.8-395 13.8-395

BMI=body massmdex FAS=1full analysis set; Max=mammum Mm = mmmum N =number of subjects;

n = number of subiects for catesorv: SD =standard deviation: % =n /N =100
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Table 33: Demographic and other baseline characteristics study RGB19101.

Characteris tics RGB-19 Tocilizumab Total
(RoActemra)
(N=181) (N=18a) (N=368)
DAS28-ESF. (Bazeline)
n 182 136 368
Mean (30 6.19 (0.ET) 6.09 (089 6.14 (0.88)
Median 6.10 306 6.05
Mmn-Max 42846 3885 3886
CDAT (Bazeline)
n 182 136 368
Mean (30 Mal(113n 33571137 34.09(11.46)
Median 3207 3157 3200
Min-hMax 118732 142-723 118732
SDAT(Bazeline)
n 182 136 368
Mean (3D 36.63 (1249 3360 (1219 36.12(12.34)
Median 34.70 3366 3402
Min-hMax 121837 152-749 12.1-837
TICoE (Bazelne)
n 182 185 368
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Characteris tics RGB-19 Tocilizumah Total
(RoActemra)
(N=1312) (N=18a) (N=368)
IMean (500) 18108 164100 16358
Median 130 140 130
Mm—Max 6-61 6-60 661
TIC2E (Bazeline)
n 182 136 368
Mean (5D 113 (6.0) 112(3.8) 11239
Median 100 100 100
Mm—Max 228 328 228
3JCo6 (Bazeline)
n 182 184 368
Mean (5D 142 (7.5) 13873 140 74)
Median 120 120 120
Min—Max 6-43 6-47 6-47
SJC2E (Bazelne)
n 182 184 368
Mean (5D 10,3 (5.00 102 (3.0) 103 3.0)
Medisn 20 a0 o0
Min—Max 1-28 1-28 1-28
ESE. (mm/'hr) (Baselne)
n 182 186 368
Mean (5D 4388 (21.51) 4522 (2437) 4333 (22.88)
Median 4250 A0.00 41.00
Min—Max 5.0-130.0 TO-138.0 5.0-1380
PtAF imm) (Bazeline)
n 182 136 368
Mean (5D 63.22 (21.16) 61.94 (22.61) 6336 (21.94)
Median 67.00 67.50 67.30
Mm—Max 7.0-100.0 3.0-100.0 3.0-100.0
PGA (mm) (Bazeline)
n 182 136 368
Mean (5D 63.89 (2097 3998 (22.36) 6191 (21.74)
Median 67.50 63.50 63.00
Mm—Max 5.5-100.0 5.0-100.0 5.0-100.0
EGA (mm) (Bazeline)
n 182 136 368
Mean (5D 6466 (2025 61.73 (1931) 6312 (19.83)
Median 67.13 64.00 66.00
Mn-Max 16.0-100.0 150950 15.0-100.0
HAQ-DI (Bazeline)
n 182 184 368
Mean (5D 11188 (0.686T 1.0665 (0.6247) 1.0924 (0.633T)
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Characteristics RGB-19 Tocilizumab Total
(RoActemra)
(N=182) (N=18a) (N=368)
Median 1.0000 1.0000 1.0000
Mm—Max 0.000-2.750 0.000-2_300 0.000-2.730
CRP (mg/dL) (Baselne)
n 184 368
Mean (5D0) 20411 (2.2633) 20297 (2.53597) 20333 (2.4144)
Median 12400 1.1630 1.2400
Mm—Max 0010-17.020 0.030-19.470 0.010-19.470

CDAT=clinical diseaze actnaty mdex CEP = Creactive protem; DAS2E-ESE = diseaseactivity score m 28
Jomts -ervthrocyte sedmentationrate; EGA = evalnator’s global aszessment FAS=full analyzis set;

ESE. = erythroeyte s edimentation rate; HA Q-DI=health az sessment questionnaire -dizability index
Max=maxnmum: Min= mnimum; N = numberofsubjects; n =number of subjects for category;

PGA = physicianglobal assessment; PtAP=patient’s assessment ofpam;

3D = standard deviation; SDAI=smplified dizease activity mdex; 3JC28 = swollen joint count 28 jomt s
SIC66 = zwollen joint count 86 jonts; TIC28 = tender joint count 28 joints; TIC68=tender jont count 68 jonts

5.4.3. Adverse events

Summary of adverse events

Phase I PK/PD study RGB192101 (healthy adult males)
Table 34: Summary of adverse events study RGB192101.

Treatment Total
RGB-19 Tocilizumab (RoActemra)
N n(%) e N n{%) e N n (%) e
All AEs - - - - - - 110 70 (63.6) 154
PTAEs - - - - - - 110 0 0
TEAEs 108 51(47.2) 76 104 53 (51.0) 78 110 70 (63.6) 154

AE=adverseevent; e=numberofevents; IP= mvestigational product; N forall AEs and PTAEs =numberof
subjects who received IP; N for TEAEs = number ofsubjects in SAF; n =numberofsubjects reporting at least
one eventin the specific category; PTAE =pre-treatment adverse event; TEAE =treatment-emergent adverse

event; %o=n/N = 100

Notes: TEAEs starting after IP administration in Period 1 were assignedto the treatment in Period 1; TEAEs
starting after IP admmistration n Period 2 were assigned to the treatmentin Period 2.
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Table 35: Summary of treatment-emergent adverse events - safety analysis set

Treatment Total
RGBE-19 Tocilizumab
(RoActemra)
(N=108) (N=104) (N=110)
n(%) e n({%) e n (%) e
TEATs 51(47.2) 76 53 (51.0) 78 70 (63.6) 154
ADRs 36 (33.3) 45 45(433) 59 55 (500) 104
Severe AFs 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
AFs resulting in death 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
ADRs resultingin death 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0
SAEs 0(00) 0(00) 0(00)  0(0.0) 0(0.0) 0
Serious ADRs 0(0.0) 0(0) 0(00)  0(0.0) 0(0.0) 0
AFs resulting in study withdrawal 3(2.8) 4 0(0.0) 0 327 4
ADRs resulting in study withdrawal 2(19) 2 0(0.0) 0 2(1.8) 2

AE=adverseevent; ADR =adverse drugreaction; e =numberofevents; IP =mvestigational product;

N =number ofsubjects m SAF who received IP at etther period; n =numberofsubjects reporting at least one
event in the specific category; SAE=serious adverse event; TEAE= treatment-emergent adverse event;

% =n/Nx 100

Notes: TEAEs starting after IP administration in Period 1 were assignedto the treatment in Period 1; TEAEs
starting after [P administration in Period 2 were assigned to the treatmentin Period 2. All TEAEs forwhich a
causalrelationship with the IP cannot be ruled out were considered ADRs .

arthritis)

Table 36: Summary of adverse events - subjects with informed consent (N=524) - up to
week 24 for each subject.

RGB-19 Tocilizumab (RoActemra) Total
(N=182) (N=1846) (N=524)
N n (%) e N n (%) e N n{%) e
AllAEs - - - - - - 524 307 837
(58.6)
PTAEs - - - - - - 518 40 (7.7 45
TEAEs 182 143 (78.6) 389 186 150 (80.6) 453 368 293 842
(79.6)

AE=adverseevent; e =numberofevents; N forall AFs =numberofsubjects with mformed consent; N for

PTAEs =numberofsubjects adoptedas SAF m screenmg peniod; N for TEAEs = numberofsubjects m

SAF; n=numberofsubjects reporting at least 1 event i the specific category; PTAE = pre-treatment

adverseevent; SAF =safety analysis set m the pimary evaluation and secondary evaluation peniods;

TEAE = treatment-emergentadverse event; % =n/ N = 100

a. Six subjects signed the informed consent form but did not receive at least one essential concomitant

medication or have any safety assessments during screening period, so are not n included in the
denominator for PTAFEs (SAF dunng the screenmg period [Section 9.7 3]).
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Table 37: Summary of treatment emergent adverse events (treatment period and follow-up
period) — SAF (N=368) - up to week 24 for each subject.

RGB-19 Tocilizumab Total
(RoActemra)
(N=182) (N=186) (N=368)
n (%) e n (%) e n{%) e

TEAEs 143 (75.6) 389 150 (80.6) 453 293 (79.6) §42
ADRs 82 (45.1) 151 51 (48.5) 168 173 (47.0) 319
Severe AFs 3(1.6) 3 13 (7.0) 13 16 (4.3) 16
Severe ADEs 1(0.5) 1 6(3.2) 6 7(1.9) 7
AEsresulting in death 0(0.0) 0 1(0.5) 1 1{0.3) 1
ADRs resulting in death 0(0.0) 0 0(0.0) 0 0(0.0) 0
SAEs 4(22) 4 14 (7.5) 15 18 (4.9) 19
Sertous ADRs 2(1.1) 2 6(3.2) 7 822 9
AFs resulting in 3(1.6) 3 12 (6.5) 12 15 (4.1) 15
discontmuation of
TP admunistration
ADEs resultingin 3(1.8) 3 7(3.8) 7 1027 10
discontmuation of TP
admmistration

ADR = adverse drugreaction; AE=adverse event, e =number ofevents; IP =investigational product;

N = numberofsubjects m SAF; n=number ofsubjects reporting at least 1 eventin the specific category;
SAE = senous adverse event; SAF —safety analysis set m the primary evaluation and secondary evaluation
periods; TEAE = treatment-emergent adverse event; %o =n /N = 100

ANl TEAEs for which a causal relationship with the IP cannot be ruled out were considered ADRs.
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Adverse events by system organ class and preferred term

Phase I PK/PD study RGB192101 (healthy adult males)

Table 38: Summary of treatment-emergent adverse events by system organ class and
preferred term (overall) — safety analysis set.

50C TEAE=
FT Treatment Total
ERGB-19 Tocilizumab
(RoActemra)
(N=108) (N=104) (=110}
ni%) [ n (%) e ni{%) 3
Al TEAE: 51473} Th S3IRLO) T8 TU(63.8) |
Infections and infes tations 9(8.3) 10 T(6.7) 7 15(13.5) 17
Upperrespiratory tract mfection Jida 3 (4.8 5 (8 10
Influenza 328 3 0 (0.0 0 327 3
Oral herpes 1{09 1 0 (0.0 0 1{05) 1
Bacterial urethritis Ling 1 0(0.0p 0 1{08) 1
Nasopharyngitis 0000 0 1(1.0) 1 1{09) 1
Tonzillitiz 0000 0 110y 1 1{09) 1
Immune svstem dizorders 1(0.9) 1 0 (0.0} 0 1(0.9) 1
Food allergy 1{09 1 0 (0.0 0 1{05) 1
Psvchiatric disorders 0{0.0) 0 110} 1 105 1
Inzomnia 0000 0 1(1.0) 1 1{09) 1
Nervous system disorders 3 (2.8) 3 4(3.5) 4 6(5.3) 7
Presvncope 000 0 3(29) 3 327 3
Headzache 2(19 2 1(1.0 1 (18 3
Dizzines s postural Lo 1 0. 0 1{02) 1
Ear and labyrinth disorders 7(19) 3 0(0.0) 0 2(1.8) 3
Eustachiantube obstruction 1{09 1 0 (0.0 0 1{09) 1
Motion sickmess 1{0% 2 0{0.0) 0 1{0.5) 2
Eespiratory, thoracic and J(2.8) 3 4(3.8) 4 61(5.3) 7
medias tinal dizorders
Oropharyngeal pain 1{09 1 2(1.9) 2 EY i) 3
Epistaxis 1{09 1 1(1.0) 1 1{09) 2
Rhinormhosa 1{09 1 0 (0.0 0 1{09) 1
Haemoptysis 000 0 1{1.0) 1 1{0&) 1
Gas trointes tinal disorders T(6.5) 7 i(3.8) 5 10(0.1) 12
Diarthoea 2019 2 1(1.0) 1 327 3
MNauzea 1{09 1 1(1.0) 1 2018 2
Faeces soft Lo 1 1(1.0) 1 2(18) 2
Aphthous ulcer 00 0 2(19) 1 (18 2
Abdominal discomfort 1{0% 1 0{0.0) 0 1{0.5) 1
Stomatitis 108 1 0 {0.0) 0 1{0.9) 1
Toothache 1{09 1 0 (0.0 0 1{05) 1
skin and zubcutaneous ossue 4{3.7) 4 4(3.5) 4 a(7.3) ]
dizorders
Dmg eruption 20(19 2 2(1.9) 2 4(3.8) 4
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s0C TEAF:

FT Treatment Total
RGE-19 Tocilizumab
(RoActemra)
(N=108) N=104) (N=110)
n{%) [ n (%) e ni{%) e
Razh 2014 2 110y 1 kXA 3
Miliaria 000 1] 1¢1.09) 1 1{0.99 1
Mus culos keletal and connective 2(1.9) 2 1(1.00 1 2T 3
tissue dis orders
Arthralzia 1{0.9) 1 0 {0 ] 1{0.9) 1
Back pain 109 1 0 {0 0 100,99 1
Myalgia 000 1] 1¢1.09) 1 1{0.99 1
Benal and urinary disorders 2(l.m) p 1(1.0 2 32T 4
Haematuria 1{0.9) 1 1¢1.00 2 2(LE) k)
Urinary retention 1(09) 1 000y ] 105 1
General dizorders and 4(3.T) 5 I{1.0 1 5(4.5) [
adminis tration site conditions
Injection zite pain 2019 2 000 0 2(LE) 2
Feelng abnomal 1{0.9) 1 000 0 1(0.9) 1
Veszzel puneture site pam 1009 1 0 0.0 0 1009 1
Veszelpunciure site swelling 109 1 0 (0. 0 10097 1
Injection zite ervthema 0o 0 110 1 1(0.9) 1
Investigations 33 (30.6) 36 44(42.3) 49 53(48.2) 85
Neutrophil countdecreazed 272300 28 36 (34.6) 36 43 (39.1) o4
White blood cells urine positive 403.7) 4 1019 2 345 ]
Alanme aminotransferaze increased 2019 2 32 3 32T 5
Aspartate aminotransferase increased 1ing 1 110 1 2(18) 2
Neutrophil countincreased 0o 0 2019 2 2(18) 2
Elood bilimubin increased s 1 1(1.0) 1 1(0.93 2
Blood glucose increased 0000 0 110 1 1009 1
Blood trighveerides increased 00 0 1(1.0) 1 1(0.9) 1
Glucose urine present 000.00 ] 1¢(1.00 1 1(0.93 1
Unnary occult blood 000.00 1] 1¢1.0) 1 1{0.5 1

e =numberocfevents; IP = mvestigational product; MedDEA/J = Japanese translation oftheMedical Dictionary
for Regulatory Activities; N =number ofsubjects; n =number of subject: reporting at least one TEAE within
SOC/PT; PT =prefemed termy, 3OC = systemorganclass; TEAE =treatment-emergent adverse event; Y%o=n /N
* 100

Notes: TEAEs starting after [P admmistrationm Period 1 were azsignedto the treatment m Period 1; TEAE=
starting after IP adminiztration m Period 2 were aszigned to the treatmentin Period 2.

MedDRA/Tv270
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arthritis)

Table 39: Summary of TEAEs by SOC and PT until visit week 24 (treatment period and

follow-up period).

System Organ Clase TEAE=
Praferred Term RGE-1% Tocilizumak Total
{FoActamra)
MN=182} (H=186) (=368
n (%) 2 n (%) 2 n a) 3

Any TEAEs 143 (788 3839 150 (80.6) 453 153 (798) 842

Infections and mfestations 61 (335 &S 2 (333 %2 123 {334y 180
Mazopharmgitis 14 (7T 1% 26 (l4mn 33 40 {l0%y 52
COVID-1% 11 (&6m 11 1w (348 W 21 (37 2
Upper respiratory tract mfection 9 (4% 11 & {33 6 15 (41 17
Pharyngitis 4 {22 5 & (33 6 1w (27 11
Simusitis & {33 & z {11 3 (2.2 9
Paronychia 2 { L.1) 2 & = 6 22 8
Bronchitis 4 {22 4 3 [ 1.8) 4 7 [ 15 8
Harpes zoster 3 { L.6) 3 z (L1 2 5 [ 14 5
Gastroenteritis 3 { L.6) 4 1 [ 0.5 1 4 {11} 5
Gringivitis 2 { L.1) 2 z {11 2 4 {11} 4
Chsfifiz 1 { 0.3) 1 3 [ 1.8) 3 4 {11} 4
Oral herpes 2 { L.1) 2 1 [ 0.5 1 3 [ 0.8) 3
Localizad infaction 2 { L.1) 2 0 {0y 0 2 [ 0.5) 2
Tonsillitiz 2 { L.1) 2 0 {0y 0 2 [ 0.5) 2
Cellulitiz 1 { 0.53) 2 1 [ 0.5 1 2 [ 0.5) 3
Influenza 1 { 0.53) 1 1 [ 0.5 1 2 [ 0.5) .
Praumocyetis jirovecil pneumonia 1 { 0.53) 1 1 [ 0.5 1 2 [ 0.5) .
Appendicitis 0 { 0.00 ] z (1L 2 2 [ 0.5) 2
Acuta sinnsitis 1 { 0.53) 1 0 0.y 0 1 [ 0.3 1
Folliculitis 1 { 0.53) 1 0 0.y 0 1 [ 0.3) 1
Critis media 1 { 0.53) 1 0 0.y 0 1 [ 0.3) 1
Pragmonia 1 { 0.53) 1 0 0.y 0 1 [ 0.3 1
Subcutaneous abscess 1 { 0.53) 1 0 0.y 0 1 [ 0.3 1
Tinea padiz 1 { 0.53) 1 0 0.y 0 1 [ 0.3 1
Vuhrovaginal candidiasiz 1 { 0.53) 1 0 0.y 0 1 [ 0.3 1
Pharynsotonsillibs 1 { 0.5) 1 0 {0 0 1 {03 1
Enteritis infechous 1 { 0.5) 1 0 {0 0 1 {03 1
Post-acute COVID-19 syndrome 1 { 0.5) 1 0 {0 0 1 {03 1
Conpunctrvtis 0 { 0.00 )] 1 { 0.5 1 1 {03 1
Hordeolum 0 { 0.00 )] 1 {0.5) 1 1 {03 1
Critis axterna 0 { 0.00 0 1 { 0.5 1 1 {03 1
Penicdentifis 0 { 0.00 0 1 { 0.5 1 1 {03 1
Pulpitis dental 0 { 0.00 )] 1 { 0.5 1 1 {03 1
Pvelonephntiz 0 { 0.00 )] 1 { 0.5 1 1 {03 1
Ehinitis 0 { 0.00 )] 1 { 0.5 1 1 {03 1
Skin infaction 0 { 0.00 )] 1 { 0.5 1 1 {03 1
Uninary tract mfection 0 { 0.00 ] 1 { 0.5 1 1 (0.3 1
Biliary fract infection 0 { 0.00 ] 1 { 0.5 1 1 (0.3 1
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Syztemn Organ Clase TEAE=
Preferred Tarm RGE-1% Toctlzumak Total
(FoActamrs)
(M=182) {M=186) =168
n (%a) e n %e) 3 n %a) e
Meoplasms benign, malignant and unspecified 0 {0 ] 1 {05 1 1 [ 0.3} 1
(el eysts and palyps)
Colon cancer 0 {0m ] 1 (05 1 1 { 0.3} 1
Elood and bymphatic system dizorders 3 (2N & 3 (1 4 3 22 10
Leukopenia 2 {11 2 0 (0.0 0 2 [ 0.5) 2
Iron deficiency anasmiz 1 {05 1 1 (0.3 1 2 (0.5} 2
Neutropenia 1 {05 1 1 (0.3 2 2 (0.5} 3
Angenua 1 {05 1 0 0.0y 0 1 [ 0.3} 1
Myelosuppression 1 {05 1 0 0.0y 0 1 [ 0.3} 1
Hypechromic anzemia 0 {0 ] 1 (0.3 1 1 [ 0.3} 1
Imrnome system disorders 1 {05 1 3 ([ le 4 4 (1.1} 3
Seazonal allergy 1 {05 1 2 (LI} 2 3 { 0.8} 3
Dz hypersensitivity 0 {0m ] 1 (03 2 1 [ 0.3} 2
Metabolizm and nutrition disorders 4 (77 13 & (88 17 o (8 32
Dryslipdasmia & {3135 & 7 { 3.8) 7 13 (3% 13
Hyperhipidasmia 3 {16 3 5 (2T 3 S 22 1
Hypercholesterolzemia 1 {035 2 1 (03 1 2 { 0.5} 3
Hypertriglycaridasmiz 0 {0m ] 2 (LI} 2 2 { 0.5} 2
Gout 1 {035 1 0 0.0y 0 1 (0.3} 1
Hypoproteinasmia 1 {035 1 0 0.0y 0 1 (0.3} 1
Lipid metabolizm dizorder 1 {035 1 0 0.0y 0 1 (0.3} 1
Hypercreatininasmia 1 {035 1 0 0.0y 0 1 (0.3} 1
Hypokzlasmia 0 {0m ] 1 (03 1 1 (0.3} 1
Diecraazed appetite 0 {0m ] 1 (03 1 1 (0.3} 1
Pzychiztric disordars 3 {16 3 1 (05 1 4 (1.1} 4
Inzsommia 2 {1 2 0 0.0y 0 2 (0.5} 2
Daluzion 1 {05 1 0 0.0y 0 1 (0.3} 1
Areriaty disorder 0 {0m ] 1 (05 1 1 (0.3} 1
Mervous gystem dizorders 2 (44 10 12 (6% 12 w (34 2
Hazdache 3 {18 3 2 (LI} 2 3 [ 1.4} 3
Dhizzinass 2 {11 2 1 (05 1 3 [ 0.8) 3
Hypoassthesia 1 {05 3 2 (LI} 2 3 [ 0.8) 5
Dhizziness postural 2 {11 2 0 0.0y 0 2 (0.5} 2
Ammesiz 0 {0m ] 1 (05 1 1 (0.3} 1
Eptlepsy 0 {0m ] 1 {035 1 1 [ 0.3} 1
Marvous system disordar 0 {0m ] 1 {035 1 1 [ 0.3} 1
Presyncope 0 {0m ] 1 {035 1 1 [ 0.3} 1
Intercostal neuralzia 0 {0m ] 1 {035 1 1 [ 0.3} 1
Carchd arteriosclerosiz 0 {0 ] 1 {05 1 1 { 0.3} 1
Taste dizerder 0 {0 ] 1 {05 1 1 { 0.3} 1

Assessment report
EMADOC-1829012207-19045

Page 132/183



System Organ Class TEAE:

Praferred Tarm RGE-19 Tocilizumak Total
(FoActemrs)
M=132) {1i=186) H=368)

n (%) e n (%) 3 n {™a) &
Eve disorders & {335 & 3 (ley 4 g (24 10
Conjunctrvitis allergic 2 {11 2 2 (LI} 2 4 {11} 4
Dy eve 1 {035 1 0 (0.0 ] 1 [ 0.3) 1
Eve discharze 1 {035 1 0 (0.0 ] 1 [ 0.3) 1
Evelid cedama 1 {035 1 0 (0.0 ] 1 [ 0.3) 1
Eeratitis 1 {05 1 0 (0.0 ] 1 [ 0.3) 1
Asthenopia ] {00 o 1 (0.5 1 1 [ 0.3) 1
Elepharitis zllerzic ] {00 o 1 (0.5 1 1 [ 0.3) 1
Ear and labyrinth disorders 4 {22 4 0 (0.0 ] 4 [ LI} 4
Vertizo . { L) 2 0 (0.0 ] 2 [ 0.3 z
Chorrhoea 1 {05 1 0 (0.0 ] 1 [ 0.3) 1
Vertizo positional 1 {05 1 0 (0.0 ] 1 [ 0.3) 1
Cardiac disorder= 3 {16 3 4 (1 4 7 (1% 7
Tachycardia 1 {035 1 1 (035 1 2 [ 03 z
Afrial fibrillation 1 {035 1 0 (0 1] 1 [ 03] 1
Palpitations 1 {035 1 0 (0 1] 1 [ 03] 1
Afrioventricular block complate 0 {0m o 1 (035 1 1 [ 03] 1
Smuos arrhythmia 0 {0m o 1 (035 1 1 [ 03] 1
Acute coronary syndroms 0 {0m o 1 (035 1 1 [ 03] 1
Wascular disorders 2 {1 2 5 (27 3 7 [ 1% 7
Hypertension 1 {05 1 3 (1.6} 3 4 [ L1} 4
Thrombosiz 1 {05 1 0 (0.0 1] 1 [ 03] 1
Hypotension 0 {0m o 1 (035 1 1 [ 03] 1
Shock hzemorhagic ] {0m o 1 (035 1 1 [ 03] 1
Faspiratory, thoracic and mediasting] disorders 9 (4% 18 13 (97 23 7 (7Hn 4
Cough 5 {27 & 5 (27 3 w (27 11
Oropharmgeal pain 5 {27 & 4 (23 6 g (24 12
Acthma 1 {035 1 2 (LI} 3 3 [ 0.8 4
Fhunomrhosa 2 {1 2 0 (0.0 1] 2 [ 03 z
Flunitiz zllergic ] {0m o 2 (LI} 2 2 [ 0.3 z
Productive cough 1 {035 1 0 (0.0 1] 1 [ 03] 1
Uppear rezpiratory tract inflarmation 1 {035 1 0 (0.0 1] 1 [ 03] 1
Lung cpacity 1 {035 1 0 (0.0 1] 1 [ 03] 1
Dy throat ] {0m o 1 (035 1 1 [ 03] 1
Epustazus ] {0m o 1 {035 1 1 [ 03] 1
Interstihial long disease ] {0m o 1 {035 1 1 [ 03] 1
Pulmonary toxicity ] {0m o 1 {035 1 1 [ 03] 1
Diffuse panbrenchiclitiz ] {0m o 1 {035 1 1 [ 03] 1
Oropharimgeal discomfort 0 {0 o 1 (0.5 1 1 [ 0.3) 1
Hypersensitraty pneomonitis 0 {0m o 1 (0.5 1 1 [ 0.3) 1
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Systemn Organ Class TEAEs

Praferrad Term RGBE-19 Tocilizumak Total
(Rodctamrz)
MN=182) N=186) {N=368)

n (%) e n (%e) e n a) e
Gastromtestinal disorders 54 (29T &8 45 (M4N &7 9% {269y 133
Stomatitis 27 (148 30 23 (124 2B 50 (136 3B
Dantal canies 4 {22 4 5 (20 3 9 {24 9
Constipation 6 {33 & 1 { 0.5) 1 7 {13 7
Mausea 3 { 1.5 3 3 { 1.6) 3 & [ L&) &
Dharrhoea 2 { L.I) 2 4 (23 4 & [ L&) 6
Abdorninal pain upper 2 { L.I) 2 2 {11) 3 4 (11 5
Abdorninal discomfort 1 { 0.3) 1 3 { 1.6) 3 4 (11 4
Toothache 3 { L&) 3 0 {00 0 3 [ 0.8 3
Abdorainal pain 1 { 0.3) 1 2 {11) 2 3 [ 0.8 3
Gastritis 1 { 0.3) 1 2 {11) 2 3 [ 0.8 3
Faaces soft 1 { 0.3) 1 2 {11) 3 3 [ 0.8 4
Vomiting 0 { 0.00 ] 3 [ 1.6} 3 3 [ 0.8) 3
Enterccolitis 2 { 1.1} 2 0 {0 0 2 [ 0.5) 2
Dryspepala 1 { 0.53) 1 1 { 0.5) 1 2 [ 0.5) 2
Periodontal diszaze 0 { 0.00 ] 2 {11} 2 2 [ 0.5) 2
Abdominal distension 1 { 0.5) 1 0 {00 0 1 [ 0.3 1
Abdominal pain lower 1 { 0.5) 1 0 {00 0 1 [ 0.3 1
Anal fissore 1 { 0.5) 1 0 {00 0 1 [ 0.3 1
Cheilitiz 1 { 0.5) 1 0 {00 0 1 [ 0.3 1
Gastric polyps 1 { 0.5) 1 0 {00 0 1 [ 0.3 1
Gastrooesophageal refline disease 1 { 0.5) 1 0 {00 0 1 [ 0.3 1
Glossitis 1 { 0.5) 1 0 {00 0 1 [ 0.3 1
Large intestine perforation 1 { 0.5) 1 0 {0 0 1 [ 0.3) 1
Mouth ulceration 1 { 0.5) 1 0 {0 0 1 [ 0.3) 1
Pepfic ulcer 1 { 0.5) 1 0 {0 0 1 [ 0.3) 1
Large intestine polyp 1 { 0.5) 1 0 {0 0 1 [ 0.3) 1
Aphthows uleer 0 { 0.00 ] 1 [ 0.35) 2 1 [ 0.3) 2
Chronic gastrifis 0 { 0.00 ] 1 [ 0.35) 1 1 [ 0.3) 1
Colitiz izchaamic 0 { 0.00 0 1 {0.5) 1 1 [ 0.3) 1
(Grastric uleer hasmorrhage 0 { 0.00 ] 1 [ 0.35) 1 1 [ 0.3) 1
(Grastrointestinal disorder 0 { 0.00 ] 1 [ 0.35) 1 1 [ 0.3) 1
Anal fissure hasmorrhage 0 { 0.00 ] 1 [ 0.35) 1 1 [ 0.3) 1
Hepatobiliary dizordars 11 (60 11 13 (70 13 O
Hapatic fimetion zbnormal B {44 g 12 (&5 12 W (34 20
Choleeystitis acute 1 { 0.3) 1 0 0.0y 0 1 [ 0.3 1
Cholelithiasis 1 { 0.3) 1 0 0.0y 0 1 [ 0.3 1
Liver dizorder 1 { 0.3) 1 0 0.0y 0 1 [ 0.3 1
Hapahe steatosis 0 { 0.00 0 1 { 0.5) 1 1 {03 1
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Svatern Organ Class TEAE:

Preferred Term RGE-1% Tocilizmak Total
(RoActamra)
(MN=182) {(N=186) (N=1368)

n (%) a n (%) 8 n e &

"Skan and subertaneons tasue disorders 23 (126 17 i3 (188 40 58 (15E &7
Eazh & {33 & & {33 g 12 (33 14
Dearpnztitis contact 4 {22 4 3 {16y 3 7 {18 7
Eczema 2 { 1.1) 2 5 (27 3 7 {18 7
Urticaria 2 { 1.1) 2 4 (23 4 & [ 18 &
Inerowing nal 2 { 1.1) 2 2 {11} 2 4 {11 4
Whiharia 1 { 0.5) 1 2 {11} 2 3 {08 3
Alopecia 1 { 0.5) 1 1 {05 1 2 { 0.5) 2
Diarmatitis 1 { 0.5) 1 1 {05 1 2 { 0.5) 2
Hand dammatitis 1 { 0.5) 1 1 {05 1 2 { 0.5) 2
Dirug emption {Q { 0.00 0 2 {11} 2 2 { 0.5) 2
Skon ulear {Q { 0.00 0 2 {11} 2 2 { 0.5) 2
Blister 1 { 0.53) 1 0 { 0.0y 1] 1 {03 1
Dy skan 1 { 0.53) 1 0 { 0.0y 1] 1 {03 1
Dryshidrotic aczema 1 { 0.53) 1 0 { 0.0y 1] 1 {03 1
Ervthema mnlhforma 1 { 0.53) 2 0 { 0.0y 1] 1 {03 2
Haemorrhazs subcutanscus 1 { 0.5) 1 0 { 0.0y 1] 1 (0.3 1
Mail bad bleeding 1 { 0.5) 1 0 { 0.0y 1] 1 (0.3 1
Arna i { 0.00 0 1 {05 1 1 {03 1
Dearrnal cyvst 0 { 0.00 0 1 (0.3 1 1 (0.3 1
Dearmatitis allergic 0 { 0.00 0 1 (0.3 1 1 (0.3 1
Eczema asteatotic 0 { 0.00 0 1 (0.3 1 1 (0.3 1
Hyperkeratosis 0 { 0.00 0 1 (0.3 1 1 (0.3 1
Crvcholysis 0 { 0.0 [ 1 (0.3 1 1 [ 0.3 1
Prurige 0 { 0.0 [ 1 (0.3 1 1 [ 0.3 1
Pruritus 0 { 0.0 [ 1 (0.3 1 1 [ 0.3 1
Fa:zh erythematous 0 { 0.0 [ 1 (0.3 1 1 [ 0.3 1
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Svstem Organ Clasz TEAE=
Preferrad Term RGB-1% Tocilimmak Total
(RoActemra)
MN=182) (=186 (N=368)
n (%) 8 n (%2) 2 n (%a) 3

Musculoskelstal and connectrve tissue disorders 8 { 4.4 g 20 (1o 23 8 (76 32
Fheumatoid arthritis 1 { 0.3) 1 3 [ 1.8) 3 4 {11} 4
Back pain 1 { 0.3) 1 z (L1 2 3 [ 0.8) 3
Okteoporosis 1 { 0.3) 1 z (L1 2 3 [ 0.8) 3
Tenosimovitis 0 { 0.0 0 3 [ 1.8) 3 3 [ 0.8) 3
Intervartebral dize protrusion 0 { 0.00 ] 3 [ 1.8) 3 3 [ 0.8) 3
Arthralgia 1 { 0.53) 1 1 [ 0.5 1 2 [ 0.5) .
Pain in exfremmty 1 { 0.53) 1 1 [ 0.5 1 2 [ 0.5) .
Periarthritiz 1 { 0.53) 1 1 [ 0.5) 1 2 [ 0.5) 2
Mack pain 1 { 0.53) 1 0 0.y 0 1 [ 0.3) 1
Oksteoarthritiz 1 { 0.53) 1 0 0.y 0 1 [ 0.3) 1
Synovial eyst 1 { 0.53) 1 0 0.y 0 1 [ 0.3) 1
Bursifis 0 { 0.00 ] 1 [ 0.5) 1 1 [ 0.3 1
Joint effusion 0 { 0.00 ] 1 [ 0.5) 2 1 [ 0.3 2
Muscle spasms 0 { 0.00 ] 1 [ 0.5) 1 1 [ 0.3 1
Musculoskeletal stiffness 0 { 0.00 ] 1 [ 0.5) 1 1 [ 0.3 1
Haematoma muscle 0 { 0.00 0 1 { 0.5 1 1 {03 1
Temporomandibular pain and dysfimchion 0 { 0.00 0 1 { 0.5 1 1 {03 1
svadrome

Ranal and urimary disorders 2 { L.1) 2 1 {05) 1 3 { 0.8) 3
Maphrolithiazis 1 { 0.5) 1 0 {0 0 1 {03 1
Ureterclithiasis 1 { 0.5) 1 0 {0 0 1 {03 1
Eemal mmpairment 0 { 0.00 0 1 { 0.5 1 1 {03 1

Raproductive systemn and breast discrders 1 { 0.3 1 1 {05) 1 2 { 0.5) 2
Menopausal symptoms 1 { 0.3 1 0 {00 0 1 {03 1
Benizn prostatic hyperplasia 0 { 0.00 )] 1 { 0.5 1 1 {03 1

General dizorders and admimistration site 4 {22 4 & {33 9 w (27 13

conditions
Pyrexia 2 { L.1) 2 1 { 0.5 1 3 [ 0.8 3
Malaize 1 { 0.53) 1 1 { 0.5 1 2 (0.5 2
Chest pain 0 { 0.00 ] 2 {11 2 2 (0.5 2
Chills 1 { 0.53) 1 0 {00 0 1 (0.3 1
Fealing abnormal 0 { 0.00 ] 1 { 0.5 2 1 (0.3 2
Injection site reaction 0 { 0.00 ] 1 { 0.5 1 1 (0.3 1
Oedema 0 { 0.0 ] 1 (0.5 1 1 [ 0.3 1
Infusion site swelling 0 { 0.0 ] 1 (0.5 1 1 [ 0.3 1
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Systern Organ Class TEAE:
Preferred Term RGE-19 Tocilizumak Total
(FoActamra)
(MN=181) {(MN=186) (N=368)
n (%g) a n (%) ) n %) &
Investipations 65 (33T 91 70 (376 116 135 (36T 207
White bleod cell count decreazed 12 (66 14 21 (113 25 33 (em 39
Liver fanchon tast increased 13 (7L 13 11 (3% 11 M4 (835 M
Hapatic enzyme increasad o0 (55 11 12 (&5 12 2 (el 23
Liver fanchion tast abnormal 10 (55 12 11 (5% 12 21 (3T M
Mautrophil count decreaszed 3 { L&) 3 1 (34 13 13 (33 1&
Alanine amnotransferase increasad 3 { L&) 3 & {3 7 9 {24 10
Blood trigheenides incraased 5 {27 Ed 3 { 18) 3 2 {212 11
Aspartate aminotransferase mereasad 3 { L&) 3 5 (2T 3 3 (212 8
Blood chelestercl increased 1 { 0.3 1 & {3 .3 7 {15 7
Platelat count dacreased 4 {22 4 2 (L1} 3 & [ L&) 7
Blood bilirubin increased 3 { L&) 3 2 (L1} 2 5 [ 14 5
Ecsinophil count nereased 3 { L&) 3 1 (0.3 1 4 (L1 4
Blood lactate dshydrogenase increased 2 { LD 2 2 (L1} 2 4 (L1 4
Jeight increased 2 { LD 2 1 (0.3 1 3 [ 0.8 3
Gamma-glutamyhransfaraze increased 1 { 0.53) 1 2 (L1} 2 3 [ 0.8 3
Lipids increaszed 0 { 0.00 ¥ 3 {18y 3 3 [ 0.8 3
Elood pressure increasad 1 { 0.3) 1 1 (0.3 1 2 [ 0.5) 2
Lipids abnormal 1 { 0.3) 1 1 (0.3 1 2 [ 0.5) 2
Lymphocyte count decreased 1 { 0.53) 1 1 (0.3 1 2 { 0.5) 2
Elood urea increased 1 { 0.3) 1 0 { 0.0 0 1 {03 1
Monecyte count increased 1 { 0.3) 1 0 { 0.0 0 1 {03 1
Protein urine 1 { 0.3) 1 0 { 0.0 0 1 {03 1
White bleod cells urine positive 1 { 0.53) 1 0 { 0.0y 0 1 [ 0.3) 1
Interlenkim-2 receptor increased 1 { 0.53) 1 0 { 0.0y 0 1 [ 0.3) 1
Haematocrit decreased ] { 0.00 ﬂ 1 (0.3 1 1 [ 0.3) 1
Haemoglobin decreaszad ] { 0.00 ﬂ 1 (0.3 1 1 [ 0.3) 1
Intraccular pressure incraased i {0.00 o 1 (0.3 1 1 [ 0.3) 1
Fed blood cell count decreased i {0.00 o 1 (0.3 1 1 [ 0.3) 1
'eight dacreazad i {0.00 o 1 (0.3 1 1 [ 0.3) 1
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Svstern Organ Class TEAE=

Prafarred Term RGB-19 Tocihizunmak Total
(FoActamra)
(MN=182) {(MN=186) (N=168)

n (%e) a n (%e) e n [ e
Injury, potsening and procedural complications 15 (8. 20 14 (75 13 (7% 35
Arthropod sting 3 { 1.8) 3 4 (23 4 7 {18 7
Vound 3 { 1.8) 3 3 { 18) 3 & [ é
Contusion 2 { 1.1) 2 1 {05 1 3 [ 0.8 3
Tendon rapture 2 { 1.1) 2 0 { 0.0y 1] 2 [ 0.5) 2
Lizament sprain 1 { 0.5) 1 1 (0.3 1 2 [ 0.5 2
Skin abrasion 1 { 0.5) 1 1 (0.3 1 2 [ 0.5 2
Immunisation reaction 1 { 0.5 1 0 { 0.0y 1] 1 {03 1
MWiallst finger 1 { 0.5) 1 0 { 0.0y 1] 1 (0.3 1
Spinal compression fracture 1 { 0.5) 1 0 { 0.0y 1] 1 (0.3 1
Thermal bums of eve 1 { 0.5) 1 0 { 0.0y 1] 1 (0.3 1
Infusion relzted reaction 1 { 0.5) 1 0 { 0.0y 1] 1 (0.3 1
Haat illness 1 { 0.5) 1 0 { 0.0 1] 1 [ 0.3 1
Manizcus mjury 1 { 0.5) 1 0 { 0.0 1] 1 [ 0.3 1
Limb fracture 1 { 0.5) 1 0 { 0.0 1] 1 [ 0.3 1
Chillblzins 0 { 0.0 [ 1 (0.3 1 1 [ 0.3 1
Thoracic vertebral fractura ] { 0.00 0 1 (0.3 1 1 [ 0.3 1
Tooth fracture 0 { 0.0 [ 1 (0.3 1 1 [ 0.3 1
Mail imjury 0 { 0.0 [ 1 (0.3 1 1 [ 0.3 1
Exe contuzion ] { 0.00 0 1 (0.3 1 1 [ 0.3 1
Bocial circumstances ] { 0.00 0 1 {05 1 1 [ 0.3) 1
Creermork ] { 0.00 0 1 (0.3 1 1 [ 0.3) 1

& = mmber of events; N = mumber of subjects; n = mumber of subjects reporiing at least one TEAE within SOCPT;
PT = praferred term; SAF = safaty analyzis set in the primary evaluation and sacondary evaluation periods;
B0C = gyztem organ class; TEAE = treatment-emergent adverse evant; %o=n /N = 100

MedDEA Var27.0
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5.4.4. Adverse drug reactions

Phase I PK/PD study RGB192101 (healthy adult males)

Table 40: Summary of adverse drug reactions by system organ class and preferred term
(overall) - safety analysis set (N=110).

50C ADRs
PT Treatment Total
RGB-19 Tocilizumab
(RoActemra)
(N=108) (N=104) N=110)
n (%) e n(%) e n (%) e
All ADRs Jo(333) 45 45(433) 59 55(30.0) 104
Infections and infes tations 6(3.6) 6 6(5.8) 6 11(10.0) 12
Upperrespiratory tract infection 3(4.6) 3 3(4.8) 3 9(82) 10
Inflienza 109 1 0(0.0y 0 1(09) 1
Tonsillitis 000.0) 0 1{10) 1 1{09) 1
Nervous system disorders 0(0.0) 0 2(1.9) 2 2(1.8) 2
Presyncope 0000y 0 2{1.9) 2 2(18) 2
Respiratory, thoracic and mediastinal 1(0.9) 1 2(L.9) 2 327 3
disorders
Oropharyngeal pain 1(0.9) 1 1(1.0) 1 2(1.8 2
Haemoptysis 0(0.0) 0 1 (L0 1 1(0.9) 1
Gastrointestinal disorders 2(1.9) 2 2. 4 4(3.6) [
Aphthous ulcer 0{0m ] 2{(19 2 2(18 2
Stomatitis 1(0.9) 1 0{0.m ] 1(0.9) |
Faeces soft 1(0.9) 1 0(0.0y ] 1(0.9) 1
Diarrhoea 0{0.0) ] 1(1.0) 1 1 (0.9 1
Nausea 0{0m 0 1(1.0) 1 1 (0.9 1
Skin and subcutaneous tissue disorders 3(28) 3 2(1.%) 2 5(4.3) 5
Drug eruption 2{(19 2 2{(19 2 4(3.6) 4
Rash 1(0.9) 1 0{0.m ] 1 (0.9 1
Musculoskeletal and connective tissue 00.0) 0 1(1.0) 1 1(0.9) 1
disorders
Myalgia 000 ] 1(1.0y 1 1(0.9) 1
General disorders and administrationsite 2(19) 2 1(L.0) 1 32T k]
conditions
Injection site pam 2{(19 2 0{0.m ] 2(18 2
Injection site erythema 000 0 1(1.0} 1 1(0.9) 1
Investigations 30278 31 38Q3es 41 45409y T2
Neutrophil countdecreased 27250 27 36(36) 36 43(301) 63
Alanine aminotransferase increased 2(19) 2 2(19) 2 2(18) 4
Blood bilimbin mcreased 1(0.9) 1 1(1.0) 1 1 (0.9 2
White blood cells urine positive 1(09) 1 L(LO) 1 1(09) 2
Urinary occult blood 0{0.0) ] 1(1.0) 1 1 (0.9 1

ADR = adverse drugreaction; e =numberofevents; IP = mvestigational product, MedDRA/T=Tapanese
translation ofthe Medical Dictionary for Regulatory Activities; N =numberof subjects; n =number of subjects
reporting at leastone ADRwithin SOC/PT; PT = preferred term; 50C = systemorgan class; Yo=n/N = 100
Notes: ADRs starting after [P administration in Period 1 were assignedto the treatment i Period 1; ADRs
starting after [P admmistration in Period 2 were assignad to the treatment in Period 2.

AN TEAFs for which a cansalrelationship with the IP cannot be ruled out were considered ADRs.
MedDEA/Tv27.0
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arthritis)

Table 41: Summary of ADRs by SOC and PT until Visit Week 24 (Treatment period and

follow-up period).

Svstem Organ Clasz ADEs
Preferred Term RGE-1% Tocilizumab Total
(RoActamrs)
=133 (=186 (=168)
n (%2) 8 n (%a) g n %) 3
Any ADFs 32 (43.1) 131 91 (48% 168 172 (4700 319
Infections and nfestations 237 (126 30 1% (0 24 2 (114 34
MNasopharyngitis 5 (171 & 4 (2 4 9 24) 10
Upper respiratory tract infection I (16 3 I (18 3 & (16 &
COVID-19 2 (1L 2 I (18 3 i (14 s
Hearpes zostsr I (16 3 1 (03 1 & (1) 4
Pharyngitis 2 (L 3 1 (03 1 i (08 4
Cystitis 0 (om0 I (18 3 i (08 3
Simusitis 2 (1L 2 0 (om0 2 (0d) 2
Orzl herpes 2 (1L 2 0 (om0 2 (0d) 2
Celluliti 1 (0% 2 1 (03 1 2 (03 3
Preurnocystis jirovecii prenmonia 1 (0% 1 1 (03 1 2 (0s 2
Apats sinusitis 1 (0% 1 0 (om0 1 (03 1
Gastroanteritis 1 (0% 2 0 (om0 1 (03 2
Praurnonia 1 (0% 1 0 (om0 1 (03 1
Subcutanecus zhscess 1 (0% 1 0 (om0 1 (03 1
Vuh-ovazinal candidiasiz 1 (0% 1 0 (oo 0 1 (03 1
Appendicitis 0 (om0 1 (03 1 1 (03 1
Bronchitis 0 (om0 1 (03 2 1 (03 2
Clonjunctivitis 0 (om0 1 (05 1 1 (03 1
Gingivitis 0 (om0 1 (05 1 1 (03 1
Prelonephritis 0 (om0 1 (05 1 1 (03 1
Bilizry frzet infection 0 (om0 1 (03 1 1 (03 1
Elood and lymphatic system disorders 4 (21 4 1 (05 2 5 (14 &
Leukopenia 2 (11] 2 0 (00 0 2 (03 2
Mautrepenia 1 (0% 1 1 (05 2 2 (03 3
Anaamia 1 (0% 1 0 (oo 0 1 (03 1
Inmmme system disordars 0 (om0 1 (03 1 1 (03 1
Drug hvpersensitivity 0 (0m 0 1 (03 1 1 (03 1
Metabolism and mutrition disordars 0 (33 11 10 (34 10 20 (34 121
Dryslipidzemia 4 (11 4 4 (21 4 2 (1) &
Hyperlipidasmia 3 (1& 3 I (18 3 6 (16 &
Hypearcholesteralzermia 1 (0% 2 1 (03 1 2 (0e® 3
Hypertriglycaridasmia 0 (om0 2 (1L} 2 2 (0®n 2
Hypoproteinaemia 1 (05 1 o (om0 1 (on 1
Lipid matzholism disorder 1 (05 1 o (om0 1 (on 1
Mervous system dizorders 0 (om0 4 (23 4 & (L) 4
Epilepsy 0 (om0 1 (o035 1 1 (03 1
Hypoassthesia 0 (om0 1 (03 1 1 (03 1
Mervous system disorder 0 (om0 1 (03 1 1 (03 1
Taste disorder 0 (om0 1 (03 1 1 (03 1
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Svatern Organ Class ADE=

Preferred Term RGB-1% Tocilizumak Total
(RoActamra)
(MN=182) (N=186) (N=368)
n (%) a n (%) 8 n %) -]
Faspiratory, thoracic and mediastinal disorders 7 {38 14 4 (25 3 11 (30 19
Cough 4 {2.2) 5 1 (0.3 1 5 {14 &
Fhinomrhosa 2 { L1} 2 0 [ 0.0y 1] 2 [ 0.5) 2
Oropharmgeal pain 2 { L1} 3 0 [ 0.0y 1] 2 [ 0.5) 3
Aethma 1 { 0.5 1 0 [ 0.0y 1] 1 {03 1
Productive cough 1 { 0.5 1 0 { 0.0y 1] 1 {03 1
Upper respiratory tract mflammation 1 { 0.5 1 0 { 0.0y 1] 1 {03 1
Lumg cpacity 1 { 0.5 1 0 { 0.0y 1] 1 {03 1
Interstitial lung dizeaze 0 { 0.0 0 1 { 0.5) 1 1 {03 1
Pulmonary tomcity 0 { 0.0 0 1 { 0.5) 1 1 {03 1
Dhffuse panbronchiolitis 0 { 0.0 0 1 { 0.5) 1 1 {03 1
Oropharmgeal discomfort 0 { 0.0 0 1 { 0.5) 1 1 {03 1
Gastromtestinal disorders g {44 10 B {43 9 16 (43 19
Stomatitis 5 {27 3 5 {27 5 10 (27 11
Faaces soft 0 { 0.0 0 2 {11} 3 2 [ 0.5) 3
Abdommal distension 1 { 0.5 1 0 { 0.0y 1] 1 {03 1
Abdominal pain 1 { 0.5 1 0 { 0.0y 1] 1 (03 1
Enterccolitis 1 { 0.5 1 0 { 0.0y 1] 1 (03 1
Large intestine perforation 1 { 0.5 1 0 { 0.0y 1] 1 {03 1
Abdeminal pain upper 0 { 0.0 o 1 { 0.5 1 1 (03 1
Hepatobiliary dizordars 7 {38 7 11 (3% 11 18 (4% 1%
Hapatic fimetion zbnormal 7 {38 7 w (34 10 17 (48 17
Hapatic steatosis 0 { 0.0 o 1 { 0.5 1 1 (03 1
3kin and subcutaneons tizsue disorders 4 {2.2) 4 5 {27 3 g [ 24) g
Ra:zh 3 { L&) 3 3 {18y 3 & [ 18 &
Eczema 1 { 0.5) 1 0 { 0.0y 1] 1 [ 0.3 1
Dirug eruption 0 { 0.0 [ 1 {03 1 1 [ 0.3 1
Hyperkeratosis 0 { 0.0 0 1 (0.3 1 1 [ 0.3 1
General dizorders and administration site 1 {0.5) 1 2 {11y 2 3 [ 0.8 3
conditions
Malaize 1 {0.5) 1 1 (0.3 1 2 [ 0.5) 2
Infiasion site swelling 0 { 0.0 0 1 (0.3 1 1 [ 0.3 1
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Svster Organ Class ADE=
Preferred Term RGB-1% Tocilizumak Total
(RoActamra)
(N=182) (N=186) (N=368)
n (%) a n (%2) 8 n %) -]
Investisations i (175 a9 35 (296 5% 10 (283 184
White blood cell count decreased 12 (66 14 21 (11 25 i3 o0 39
Hapatic enzymea increazad g {44 9 9 { 4.8) 9 17 (48 1%
Livar fimction test inereazed g {44 3 g (43 g 16 [ 43) 16
Mantrophil count decreaszed 3 { 1.6 3 w (x4 13 13 (35 16
Livar finchion test abnormal 5 {27 5 & {3 6 11 (30 11
Acpartate aminotransferazs mereazed 3 { 1.6 3 5 (27 5 12
Alanine aminotransferase mereased 3 { 1.6 3 4 (23 3 T {19
Blood cheolesterc] increased 1 { 0.5 1 & {33 6 T 1 7
Platelat count decraased 4 {22 4 2 { L1y 3 & [ 1&) 7
Blood tnighreerides incraased 3 { 1.6 3 2 { L1y 2 5 (14 g
Blood bilimbin increased 3 { 1.6 3 1 { 0.5) 1 4 L 4
Blood lactata dahydrogenase increased 2 {11 1 2 { L1y 2 4 L 4
Gamma-glutamy lrans faraze increased 1 { 0.5 1 2 { L1y 2 3 {08 3
Lipids increased 0 { 0.0 0 3 { 1.6) 3 3 {08 3
Ecsmophil count mereased 1 { 0.5 1 1 { 0.5) 1 2 {03 2
Lymphoeyte count decreaszed 1 { 0.5 1 1 { 0.5 1 2 [ 0.5 2
Blood pressure mcreased 1 { 0.5 1 0 (0.0 0 1 (03 1
Lipids abnormal 1 { 0.5 1 0 (0.0 0 1 (03 1
Moneceyte count increased 1 { 0.5 1 0 (0.0 0 1 (03 1
Weight increased 1 { 0.5 1 0 (0.0 0 1 (03 1
Interleukin-2 receptor increased 1 { 0.5 1 0 (0.0 0 1 (03 1
Haematocrit decreased 0 { 0.0 0 1 { 0.5 1 1 (03 1
Haemoglobin decreazad 0 {0.00 0 1 { 0.3 1 1 [ 0.3 1
Fed blood call count decreased 0 {0.00 0 1 { 0.3 1 1 [ 0.3 1
Injury, poisoning and procadural complications 1 { 0.5 1 0 { 0.0 0 1 [ 0.3 1
Infusion related reaction 1 { 0.5 1 0 (0.0 0 1 [ 0.3 1

ADE = adversa drug reaction; & = mumber of evenfs; N = mmmber of subjects; n = mumber of subjects reporiing
at least one ADE within S0C/FT; PT = preferred term; SAF = safety analvsis zaf in the primary evaluation and

sacondary evaluation perieds; 30C = system organ class; TEAE = treatment-emerzent adverse event; Ye=n /N = 100

MedDEA Verd7.0

All TEAE: for which a causal relationship with the IP cannot be ruled out were considerad ADERs.

5.4.5. Adverse events of special interest, serious adverse events and

deaths, other significant events

AEs of special interest

Phase I PK/PD study RGB192101 (healthy adult males)

The following TEAEs were identified as AESIs

Infections
Tuberculosis
Hypersensitivity
HBV reactivation

Pleurisy
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e Abnormal lipid levels in tests

e Heart failures

e Interstitial pneumonia

e Diverticulitis/intestinal perforation

e Cytopenia/thrombocytopenia

e Hepatic function disorder

e Malignant tumours and unspecified tumours
e Cerebrovascular disorder

e Demyelinating disorders

¢ Administration site reactions
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Table 42: Summary of adverse events of special interest by system organ class and
preferred term (overall) — safety analysis set (N=110).

AFSL=
Category of AESI Treatment Total
S0C RGB-19 Tocilizumab
FT {(RoActemra)

(N=108) (N=104) (N=110)
ni{%) € ni{%) € ni%) e

All AFSI: 3IT(343) 43 45(43.3) 53 59(53qg IO
Infections 983y 10 T{6Ty T 15{13.4 17
Infections and infes tations 983y 10 T{6.T) T 15{13.6 17
Upperrezpratory tract mfection J(d6) hl 3(4.8) 3 QgD 10
Influenza 328 3 000 0 32T 3
Oral herpes 1{0.9) 1 000y 0 1{03 1
Bactenalurethntis 1{0.9) 1 000y 0 103 1
Nazopharyngitis 0 (0.0 0 1¢1.0) 1 10 1
Tonsillitiz 00000 0 10100 1 1{03 1
Hyvpersensitivity 437 4 329y 3 Ti{6.4) 7
Skinand subcutaneous tiszue dizorders 4(3.7) 4 329 3 Ti6.4) 7
Drug eruption 2019 2 20159 2 4034 4
Razh 2019 2 10100 1 32T 3
Abnormal Lipid Levels in Tests 0(0.0) 0 1{1.0) 1 1{0.9) 1
Investigations 0oy 0 1¢{1.0) 1 1(0.9) 1
Blood tngyleendes mereased 000y 0 1(1.0) 1 1003 1
Cvtopenia/Thrombocytopenia 2TEs0) 18 3oddd.e) 3o 43391y o4

Investigations 27(25.00 28 36(34.6) 36 43(39.1) 64
Weutrophil countdecreased TR 28 30349 30 430300 o4
Hepatic Function Disorder 437y 4 (48) 3 6(33) 9
Investigations 4(3.7y 4 5(48) 5 6(55) 9
Alanine aminotranzferaze mcreazed 2(19) 2 3(249) 3 32T 3
Aspartate ammotransferase mereased 10099 1 1(1.0) 1 2(1.8) 2
Blood bilimabm increazed 1(0.9) 1 1{1.00 1 1(0.9 2
Administration Site Reactions 2(1.9) 2 1{1.0) 1 3(2.7) 3
General disorders and administration site conditions 2 (1.9) 2 1(1.0} 1 32T 3
Injections site pam 2019 2 0000 ] 2(1.8) 2
Injection zite erythema 0000y 0 1{1.0 1 109 1

AESI = adverseevent of special mterest; e =number of events; IP = investigational produet;
MedDFEA/J=Japanese translation o fthe Medical Dictionary for Regulatory A coivibies; N=number ofsubjects;
n=numberofsubjects reperting at least one AESIwithm SOC/PT; PT = prefened tenm; S0C = systemorgan
clazs; TEAE=treatment-emerzentadverseevent; %e=n/N = 100

Notes: TEAEs starting after IP administrationn Peried 1 were assigned to the treatment in Peried 1; TEAEs
starting after IP adminiztration m Period 2 were assigned to the treatmentin Period 2.

MedDRA/I+27.0

arthritis)
The following TEAEs were identified as AESIs

e Infections

e Tuberculosis

e Hypersensitivity
e HBV reactivation

e Pleurisy
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e Abnormal lipid levels in tests

e Heart failures

e Interstitial pneumonia

e Diverticulitis/intestinal perforation

e Cytopenia/thrombocytopenia

e Hepatic function disorder

e Malignant tumours and unspecified tumours
e Cerebrovascular disorder

e Demyelinating disorders

¢ Administration site reactions
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Table 43: Summary of AESIs by SOC and PT until visit week 24 (treatment period and

follow-up period).

Category of AESI AESIs
System Organ Class RGE-19 Teeilizmmazh Total
Preferred Term {RoActamrs)
(M=182) (H=126) (MN=368)
n () & n (%% 8 n (%) e
Any AESs 125 (88 7y 214 131 (704 269 256 (69.6) 483
Infections 61 (335 &8 63 (339 93 124 (337 181
Infections and mfestations 61 (335 &8 62 (33% 92 123 (334 180
Masopharynzihs 4 (77 19 26 (140 33 40 (105 32
COVID-19 11 (&0 11 0 ¢34 10 1 (5T 2
Upper respiratery fract infaction 9 (4% 11 5 (33 & 15 (4L 17
Pharmeitis 4 {212 3 5 (33 & 10 27 11
Smusihs 6 (33 3 2 (L 3 g (22 9
Paronychia 2 (LD 2 & (33 & g {212 g
Eronchitis 4 {12 4 3 (le 4 7T {1® g
Herpes zoster 1 {18 3 2 (1L 2 014 5
Gastroenteritis 1 {18 4 1 (05 1 4 {10 5
Gingivitis 2 [ LD 2 2 (L 2 4 (11} 4
Ciystitis 1 {035 1 3 (le 3 4 (11} 4
Oral harpes 2 (LD 2 1 (05 1 3 {08 3
Localised infection 2 (LD 2 oo(ol 0 2 {05 I
Tonzillitis 2 [ LD 2 R ) 2 {03 z
Callulitis 1 {035 2 1 (035 1 2 {03 3
Influenza 1 {035 1 1 (035 1 2 {03 z
Pneumocystis jirovecti pneumonia 1 {035 1 1 (05 1 2 {03 I
Appendicitis 0 {0m 0 2 (L 2 2 {03 I
Acute simusitis 1 {035 1 ool 1 {03 1
Folliculitis 1 {035 1 ool 1 {03 1
(Otitis media 1 {035 1 ool 1 {03 1
Pneumonia 1 {035 1 ool 1 {03 1
Subeutaneous abscass 1 {035 1 ool 1 {03 1
Timea pedis 1 {035 1 ool 1 {03 1
Vulvovagmal candidiasiz 1 {035 1 ool 1 {03 1
Pharmeotonzillitis 1 {035 1 ool 1 {03 1
Enferitis infactious 1 {035 1 ool 1 {03 1
Post-acute COVID-19 syndrome 1 {035 1 oofoly o 1 {03 1
Conjunctivitis 0 {0 0 1 (035 1 1 {03 1
Hordechim 0 {0 0 1 (035 1 1 {03 1
(OMitis excterma 0 {0 0 1 (035 1 1 {03 1
Periodontitis 0 {0 0 1 (035 1 1 {03 1
Pulpitiz dental 0 {0 0 1 (035 1 1 {03 1
Pvalonephritiz 0 {0 0 1 (035 1 1 {03 1
Rhinifiz 0 {0 0 1 (035 1 1 {03 1
Ekin infection 0 {0 0 1 (035 1 1 {03 1
Urinary fract infaction 0 {0 0 1 (035 1 1 {03 1
Biliary tract infaction 0 {0 0 1 (035 1 1 {03 1
Gastrointestinal disorders 0 {o0m 0 1 {05 1 1 {03 1
Chrome gastrihis 0 {0 0 1 {05 1 1 {03 1
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Category of AES] AFSL:
Systermn Organ Class RGE-19 Tocilizummzh Total
Preferred Tarm (RoActamra)
(W=181) (H=186) (H=368)
n (%) e o (W) e n (%) e
Hypersensitivity 21 (113 22 28 (136 34 350 (136 36
Imrome system disorders 0 (om0 1 (03 2 1 (03 2
Dirug hypersensitivity 0 (om0 1 (03 2 1 (03 2
Eve dizordars 3 (16 3 2 (11} 3 5 (14 &
Comjunctivitis allersic 2 (L) 2 7 (11} 2 4 (L] 4
Evelid cadema 1 (o5 1 0 (00 0 1 (03 1
Elapharitis allergic 0 (om0 1 (o0® 1 1 (03 1
Fespirztory, thoracic and mediastinal 0 (0l 0 3 (16 3 3 (0§ 3
dizorders
Fhinitis allergic 0 (0n 0 2 (1 2 2 (o0& 2
Hypersensitivity pneumenitis 0 (om0 1 (o0® 1 1 (03 1
Skin and subcutaneous tissue disorders 17 (93 18 23 (124 26 40 (109 44
Rash 6 (33 6 6 (33 & 12 (33 14
Dermatitis contzet 4 (2D 4 3 (18 3 7T (1® 7
Eczema 2 (1L 2 5 (2T 3 7T (1® 7
Urticaria 2 (1L 2 4 (23 4 6 (16 &
Dermatitis 1 (o5 1 1 (0® 1 2 (0s 2
Hand dermatitic 1 (o5 1 1 (0® 1 2 (0s 2
Dirug eruption 0 (om0 2 (1 2 2 (0s 2
Erythema rnlfiforme 1 (05 2 0 (00 0 1 (03 2
Dermatitis allersic 0 (om0 1 (0® 1 1 (03 1
Fash arythamatous 0 (om0 1 (0® 1 1 (03 1
Injury, poisoning and procedural 1 (05 1 0 (00 0 1 (035 1
e
Infision related reaction 1 (05 1 0 (00y 0 1 (03 1
Abnormal Lipid Levels in Tests 18 (9% 22 36 (140 28 44 (1200 30
Matabolism and mutntion disorders 11 (&mn 1z 13 (81) 13 26 (700 27
Dhvelipidaemiz 6 (33 6 T (38 7 13 (33 13
Hyperlipidzemia i (18 3 5 (2T 3 E (1 8
Hyparcholestarolasmia 1 (05 2 1 (0® 1 2 (05 3
Hypertrishreeridaamia 0 (om0 2 (1 2 2 (0s 2
Lipid matzholizm dizorder 1 (05 1 0 (00 0 1 (03 1
Investizations 7 (3: 10 11 (3% 13 18 (43 13
Elood trizlycandes mcreasad 5 (271 3 3 (16 3 E (23 11
Blood cholesterol increasad 1 (05 1 6 (3L & T (1® 7
Lipids increased 0 (om0 3 (18 3 3 (o0; 3
Lipids abnommal 1 (05 1 1 (0s 1 2 (0sm 2
Heart Failures 0T (o0 0 1 (035 1 1 (03 1
Genaral disorders and administration site 0 (om0 1 (05 1 1 (03 1
conditions
Oedema 0 (om0 1 (05 1 1 (03 1
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Category of AESI AESIs
Systern Organ Class RGE-19 Tocilizmmmah Total
Preferred Term (Rodctemra)
(M=182) (M=126) (M=36E)
B () & n (*a) & n () e
Interstitial Pneumonia 1 {035 1 3 [ley 3 4 (11 4
Eespiratory, thoracie and medizstinal 1 {035 1 3 [ley 3 4 {11y 4
dizorders
Liung opacity 1 {03 1 o (ol 0 1 {03 1
Imferstitial lung diseaze 0O {o0m 0 1 (05 1 1 {03 1
Pulmonary toxicity o {o0m;m 0 1 (05 1 1 {035 1
Hyparsensitivity preumoenitis o {o0m;m 0 1 (05 1 1 {035 1
Dirvarheuliz Tnteshnal Parforation 1 {035 1 o (ol 0 1 {035 1
Gastroantestinal dizorders 1 {05 1 o (ol 0 1 {035 1
Large intestine perforation 1 {05 1 o (ol 0 1 {035 1
Crytopenia Thrombocytopenia 23 {126y 25 B (158 4 52 {141} w89
Blood and lymphatic system disorders 3 {ls 3 1 (05 2 4 {11y 5
Leukopenia 2 ({1l 2 o (ol 0 2 {05 2
Meutropenia 1 {05 1 1 (05 2 2 {0xm 3
Inveshizations 2 (1.0, 22 2B (151 42 43 (13.00 a4
White blood cell count decreased 12 (68 14 11 (113 215 13 {am 39
Meutrophil count decreased 3 {l1l& 3 0 (34 13 13 {35 1s&
Platelet count decreazad 4 {21 4 2 N & (18 7
Lymphocyte count decraased 1 {05 1 1 (05 1 2 {05 2
Hepatic Function Disordar 47 (258 35 (2900 64 101 (274 119
Hapatobiliary disorders 9 (4% 9 13 {70y 13 3 (& 22
Hepatic fanction abnormal B {44 B 12 (65 12 W {54 W0
Liver dizorder 1 {05 1 o (ol 0 1 {05 1
Hepatic steatosis o {0m 0 1 (0s 1 1 {03 1
Investizations 3B (205 46 42 (226 51 B (217 W
Liver finction test incraasad 13 (710 13 11 (39 11 4 (63 24
Hepatic enzyme increased 10 (33 11 12 (653 12 2 (6l 23
Liver function test abnormal 10 {33 12 11 (39 12 1 (3T 24
Alanine aminotransfarase increased 3 {1ls& 3 6 (33 7 9 (24 10
Aszpartate ammotransferaze increazed 3 ({1l 3 3 (27 3 E (22 B
Blood bilirubin mcreasad 3 {1ls& 3 2 [ 5 {14 3
CGammz-ghitantyltransferase increased 1 {035 1 2 [ 3 {08 3
Malignant Tumors and Unspecified Tumors 0 (0o 0 1 (05 1 1 {03 1
Meoplasms benign, maliznant and o (0o 0 1 [0y 1 1 {03 1
unspecified {inel cysts and polyps)
Colon cancer O {o0om 0 1 (05 1 1 {03 1
Carebrovaseolar Disorder O {om 0 1 (05 1 1 {03 1
Marvous system dizerdars 0 I}.ET:I 0 1 (05 1 1 {035 1
Carofid arteriosclarosiz 0O {o0m 0 1 (05 1 1 {03 1
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Category of AESI AESIs

System Organ Class RGE-19 Tocilimmmah Total
Preferred Term {Rofctenra)
(N=182) (MN=186) (MN=368)
n %a) ] n (%) a n (o)
Admamistration Site Eeachions 0 {00 O 1 (05 1 1 {03
Genarzl disorders and administration site O {0 O 1 (05 1 1 {03
conditions

Infusion site swelling 0 {00 O 1 (05 1 1 {03

AFES] = adverse evants of special mnfarest; & = nomber of events; W = mimber of subjects; n = mmber of subjects
reporting at least one AES] withm SOC/TPT; PT = preferred term; SAF = safety analysis set m the primary evaloation
and secondary evaluation periods; S0C = system organ class; %o =n /N = 100

MedDEA Ver 27.0

Serious adverse events and deaths

Phase I PK/PD study RGB192101 (healthy adult males)

There were no SAEs or deaths reported during the study.
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arthritis)

Serious adverse events

Serious Adverse Fvents

RGB-19 Tocilizumab Total
(RoActemra)
(N=182) (N=186) (N=368)
S0C n(%) e n(%) [ n (%) e
PT
Any SAFs 4(2.2) 4 14(7.5) 15 18 (4.9) 19
Infections and infestations 105) 1 3(1.6) 4 4(L1) 5
Prieumocystis jiroveci pneumonia 1(03) 1 1(0.5) 1 2(0.5) 2
Appendicitis 000 0 1(0.5) 1 1(0.3) 1
Pvelonephritis 000 0 1(0.5) 1 1(0.3) 1
Biliary tract infection 000 0 1(0.5) 1 1(0.3) 1
Neoplas ms benign, malignant and
un:;ci g (im:%m o EE dpolyps 0000) 0 1(0.5) 1 1(0.3) 1
Colon cancer 0(0.0) 0 1(0.5) 1 1(0.3) 1
Nervous systemdisorders 0(0.0) 1] 2(1.1) 2 2(0.5) 2
Epilepsv 0(0.0) 0 1(0.5) 1 1(0.3) 1
Nervous systemdisorder 0(0.0) 0 1(0.5) 1 1(0.3) 1
Cardiac disorders 0(0.0) 0 1(0.5) 1 1(0.3) 1
A cute coronary syndrome 0(0.0) 0 1(0.5) 1 1{0.3) 1
Vascular disorders 00.0) 0 2(11) 2 2(0.5) 2
Hypotension a{0.0) 0 1(0.5) 1 1(0.3) 1
Shock haemorrhagic 0(0.0) 0 1{0.5) 1 1(0.3) 1
Respiratory, thoracic and
- al:s e 000 0 3(L.6) 3 3(0.8) 3
Interstitial lung disease 0(0.0) 0 1{0.5) 1 1(0.3) 1
Pulmonary toxcity 0(0.0) 0 1(0.5) 1 1(0.3) 1
Hypers ensitivity preumonitis 0(0.0) 0 1{0.5) 1 1(0.3) 1
Gastrointestinal disorders 1{0.5) 1 0 (0.0) 0 1(0.3) 1
Large mtestme perforation 1(05) 1 0(0.0) 0 1(0.3) 1
Hepatohiliary disorders 105 1 0(0.0) 0 1(0.3) 1
Cholecystitis acute 1{(0.5) 1 0(0.0) 0 1(0.3) 1
Musculoskeletal and connective
tissue disorders 0(0.0) 1] 2(1.1) 2 2(0.5) 2
Intervertebral dis c protrusion 0(0.0) 0 1(0.5) 1 1(0.3) 1
Haematoma muscle 000 0 1(0.5) 1 1(0.3) 1
Injury, poisoning and procedural
. ﬂ;" mli-i':l;'l?m sandpr 1(0.5) 1 0(0.0) 0 1(0.3) 1
Spinal compression fracture 1(0.5) 1 0(0.0) 0 1(0.3) 1

e =number of events; I[P = mvestigational product; MedDRA/J=Japanese translation ofthe Medical

Dictionary for Regulatory Activities; N =number ofsubjects; n =number of subjectsreporting at least 1 SAE
within SOC/PT; PT = preferred term; SAE=serious adverse event; SAF =safety analysis setin the primary
evaluation and secondary evaluation periods; SAE=senous adverse event; SOC= systemorgan class;
TEAE =treatment-emergentadverse event; %6 =n/ N x 100

MedDRA/Tv27.0
Pre-treatment AFs were notinclided in this table.

Table 44: Summary of serious adverse events by system organ class and preferred term
(treatment period and follow-up period).
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Deaths

There was 1 death during the study due to a TEAE of severe shock haemorrhagic which started 161
days after the first administration of IP. The 56-year-old male subject received tocilizumab
(RoActemra) during the study. This was an accidental fatal event due to a road traffic accident.
Considering all information available, the Sponsor and Investigator assessed that the event was
accidental, and the IP did not contribute to the onset of the event (no other AEs were reported at the
time of death and there were no changes in the dosage and administration of the IP). Therefore, the
event was considered to be unrelated to IP.

Other significant events

Phase I PK/PD study RGB192101 (healthy adult males)

No other significant events were reported during the study.

Phase I1II Comparative efficacy and safety study RGB19101 (patients with active rheumatoid
arthritis)

No other significant events were reported during the study.
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5.4.6. ADRs of special interest, serious ADRs and deaths causally related to
the medicinal product.

Phase I PK/PD study RGB192101 (healthy adult males)

Table 45: Summary of drug-related adverse events of special interest by system organ class
and preferred term (overall) - safety analysis set (N=110).

Categoryof AESI Drug-related AESIs
S0C Treatment Total
PT RGB-19 Tocilizumab
(RoActemra)
(N=108) (N=104) (N=110)
n(%) e n (%) e n(%) €
All Drug-related AESIs 33(306) 41 41(394) 48 52(47.3) 80
Infections 6 (5.6) 6 6(5.8) 6 11(10.0) 12
Infections and infestations 6 (5.0) [} 6(5.8) 6 11(10.0p 12
Upperrespiratory tract mfection 5(4.6) 5 5(4.8) 5 5(8.2) 10
Influenza 1(0.9) 1 0(0.0) 0 1(0.9) 1
Tonsillitis 0 (0.0} 0 1(1.0) 1 1(0.9) 1
Hypersensitivity 3(2.8) 3 2(1.9) 2 5(4.5) 5
Skin and subcutaneous tissue disorders 3(2.8) 3 (1.9 2 5(4.5) 5
Drug eruption 2{1.9) 2 2(19) 2 4(3.0) 4
Rash 1(0.9) 1 0(0.0) 0 1(0.9) 1
Cytopenia/ Thrombocytopenia 27(250) 27 36(34.6) 36 43(39.1) 63
Investigations 27(250) 27 36(34.6) 36 43(390.1) 63
Neutrophil countdecreased 27(25.00 27 36(346) 36 43(39.1) &3
Hepatic Function Disorder 3(2.3) 3 32.9) 3 3(2.7) 6
Investigations 328 3 3o 3 2T 6
Alanme aminotransferase mcreased 2{1.9) 2 2(19) 2 2(1.8) 4
Blood bilimubin increased 1(0.9) 1 1(1.0) 1 1(0.9) 2
Administration Site Reactions 2(19) 12 1.0 1 327 3
General disorders and administration site conditions 2 (1.9) 2 1(1.0) 1 3127 3
Injections site pam 2{(1.8) 2 0(0.0) 0 2(1.8) 2
Injection site erythema 0 (0.0} 0 1(1.0) 1 1(0.9) 1

AFST=adverseevent of special interest; e =number of events; IP =nvestigational product;
MedDEA/J=Japanesetranslation ofthe Medical Dictionary for Regulatory Activities; N=number ofsubjects;
n = number ofsubjects reporting at least one drug-related AESI within SOC/PT; PT = preferred term;

S0C = systemorganclass; % =n/ N x 100

Notes: Drug-related AESIs starting after IP administration in Period 1 were assigned to the treatment m Period 1;
drug-related AESIs starting after IP administrationin Period 2 were assigned to the treatmentin Period 2.
MedDRA/Jv27.0

There were no reported serious ADRs or deaths causally related to the medicinal product.
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arthritis)

Table 46: Summary of drug-related adverse events of special interest by system organ class
and preferred term in =22% of subjects in any treatment group - SAF (N=368) - up to week

24 for each subject.

AFSIs
Category of AESI RGB-19 Tocilizumab Total
50C (RoActemra)
PT (N=132) (N=186) (N=368)
n (%) e n (%) e n(%) e
Any Drug-related AFSIs 75(41.2) 119 84(452) 144 159(43.2) 263
INFECTIONS 23(12.0) 30 197102y 24 42(114) >4
Infections and infestations 23(12.6) 30 19(102) 24 42(114) 54
Nasopharyngitis 327 6 4(2.2) 4 224 10
HYPERSENSITIVITY 52.7) 5 5(2.M) 5 102.7y 10
5kin and subcutaneous tissue 4(2.2) 4 4(2.2) 4 8(2.2) 8
disorders
%N:I%RBLALIJPD) LEVELS IN 14(7.7) 18 19(10.2) 21  33(2.0y 39
Metabolism and nutrition disorders 04.9) 10 10(5.4) 10 1932y 10
Dryslipidasmia 4(2.2) 4 422 4 822 8
Investigations 5@2.7) ] 9(4.8) 11 14338 19
Blood cholesterolincreased 1(0.5) 1 632 6 T{19) 7
CYTOPENLA/ 23(12.6) 25 20(15.6) 44 52(14.1) 69
THROMEOCYTOPENTIA
Investigations 20(11.00 22 28(15.1) 42 48(13.0) o4
White blood cell countdecreased 12 (6.6) 14 21113 25 33 (0.0) 30
Neutrophil countdecreased 3(1.6) 3 10(2.4) 13 13 (3.3) 16
Platelet count decreased 4(2.2) 4 2(1.1) 3 6(1.6) 7
HEPATIC FUNCTION DISORDER 33(18.1) 39 39(21.0) 7 T72(19.6) 86
Hepatobiliary disorders 7(3.8) 7 11(5.9) 11 18549 18
Hepatic finction abnorrmal 7(3.8) 7 1034 10 17 (4.6) 17
Investigations 26(14.3) 32 29(156) 36 55(149) 068
Hepatic enzyme increased 844 9 0(4.8) o 17 (4.6) 12
Liver function testincreased 844 g 843 8 16 (4.3) 16
Liver fiunction testabnormal 327 5 6(32) 6 11 (3.0) 11
Aspartate aminotransferase mereased 3(1.6) 3 520 5 821 g
Alanine aminotransferase increased 3(1.6) 3 422 5 T(19) 8

AESI =adverzeevent of specialinterest; e = number ofevents; MedDEA T=Japanese translation ofthe
Medical Dictionary for Regulatory Activities; N = number ofsubjects; n =number of subjects reporting at
least 1 drug-related AESTwithin SOC/PT; PT =preferred term; SAF = safety analysis setin the primary

evaluation and secondary evaluation periods; SOC=systemorgan class; %e=n/N = 100

MedDRA/Tv27.0
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Table 47: Summary of serious adverse drug reactions by system organ class and preferred
term (treatment period and follow-up period) — SAF (N=368) - up to week 24 for each
subject.

Serious Adverse Drug Reactions

RGB-19 Tocilizumah Total
{RoActemra)
(N=182) (N=186) (N=368)

s50C n{%) e n (%) e n (%) e
PT
Any serious ADRs 2(1.1) 2 6(3.2) 7 5(2.2) 0
Infections and infes tations 1(0.5) 1 1(1.1) 3 3 (0.8) 4

Pneumocystis firoveci 1(0.5) 1 1(0.5) 1 2(0.5) 2

pneumonia

Pvelonephritis 0(0.0) 0 1(0.35) 1 1(0.3) 1

Biliary tract infection 0(0.0) 0 1(0.5) 1 1(0.3) 1
Nervous system disorders 0(0.0) 0 2(1.D) 2 2{0.5) 2

Epilepsvy 000 0 1(0.5) 1 1(0.3) 1

Nervous systemdisorder 0(0.m 0 1(0.3) 1 1{03 1
Respiratory, thoracic and 0(0.0) 0 2(1.1) 2 2{0.5) 2
Medias tinal disorders

Interstitial ing disease 000 0 1(0.5) 1 1(0.3) 1

Pulmonary toxicity 000 0 1(0.5) 1 1(0.3) 1
Gastrointestinal disorders 1(0.5) 1 0(0.0) 0 1{03) 1

Large intestine perforation 1{0.5) 1 00.0y 0 1({0.3) 1

AFE = adverseevent; ADR =adverse drugreaction; e =numberofevents; IP =investigational product;
MedDEA/T=Tapanesetranslation ofthe Medical Dictionary for Begulatory Activities; N =number of
subjects; n =number of subjects reporting at least 1 serious ADR within SOC/PT; PT =preferred term;
SAF = safety analvsis set in the primary evaluation and secondary evaluation periods; SOC = systemorgan
class; TEAE=treatment-emergentadverseevent; %o=n/N = 100

MedDRA/Tv27.0

AU TEAFs for which a causalrelationship with theIP could not bemled outwere consideredto be ADEs.
Pre-treatment AFs were notincluded m this table.

5.4.7. Discontinuation due to adverse events

Phase I PK/PD study RGB192101 (healthy adult males)
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Table 48: Summary of adverse events resulting in study withdrawal by system organ class
and preferred term (overall) - safety analysis set (N=110).

50C AFs Resulting in S tudy Withdrawal
PT
Treatment Total
RGBE-19 Tocilizumab
(RoActemra)
(N=108) (N=104) (N=110)
n({%) e n{%) e n (%) e
All AFs resulting in study withdrawal 3(2.8) 4 0(0.0) 0 327%) 4
Ear and labvrinth disorders 1(0.9) 2 0(0.0) 0 1(0.9) 2
Motion sickness 1(0.9) 2 0{0.0) ] 1(0.9) 2
Skin and subcutaneous tissue disorders 2(1.9) 2 0(0.0) 0 2(1.8) 2
Drug eruption 2{19 2 0{0.0) ] 2{1.8) 2

AE=adverseevent, e =numberofevents; IP = mvestigational product. MedDREA/J=Japanese translation ofthe
Medical Dictionary for Regulatory A ctivities; N = number of subjects; n =number ofsubjects reporting at least
one AEwithin SOC/PT; PT = preferred term; SOC = systemorganclass; TEAE =treatment-emergent adverse
event; %o =n/W = 100

Notes: TEAEs starting after [P administration in Period 1 were assigned to the treatment in Period 1; TEAEs
starting after [P administration in Period 2 were assigned to the treatmentn Period 2.

MedDRA/Jv27.0

During Phase I PK/PD study RGB192101, three subjects experienced 2 AEs, which were judged to be
possibly related to the study drug and led to early withdrawal: 1 Ear and Labyrinth disorders (motion
sickness), and 2 Skin and subcutaneous Tissue disorders (2 Drug eruption).
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Table 49: Summary of adverse events resulting in discontinuation of investigational product
administration by system organ class and preferred term (treatment period) - SAF (N=368)

- up to week 24 for each subject.

Adverse Fvents Resulting in Dis continuation of IP

Administration
RGB-19 Tocilizumab Total
(RoActemra)
50C (N=182) (N=186) (N=368)
PT
n{%) e n{%) e n (%) e
Any AFs resultingin 3(l.6) 3 10(5.4) 10 13(3.5) 13
dis continuation of TP
adminis tration
Infections and infes tations 0(0.0) 0 1(0.5) 1 1(0.3) 1
Appendicitis 0(0.0) 0 1(0.5) 1 103 1
Neoplasms benign, malignant 0(0.0) 0 1{0.5) 1 1(0.3) 1
and unspecified(incl cysts and
polyps)
Colon cancer 0(0.0) 0 1(0.5) 1 1(0.3) 1
Tmmune system disorders 0(0.0) 0 105 1 103 1
Dmig hypersensitivity O (0.0) 0 1{0.3) 1 1{(0.3) 1
Nervous system disorders 0(0.0) 0 1(0.5) 1 1(0.3) 1
Nervoussystemdisorder 0(0.0) 0 1{0.5) 1 1(0.3) 1
Respiratory, thoracic and 0(0.0) 0 4(2.2) 4 4(L.1) 4
medias tinal dis orders
Cough 0(0.0) 0 1(0.5) 1 1(03) 1
Interstitial ong diseaze 0(0.0) 0 1(0.3) 1 1{03) 1
Pulmonary toxcity 0{0.m 0 1{0.5) 1 1{0.3) 1
Diffias e panbronchiolitis 0(0.0) 0 1(0.5) 1 1(0.3) 1
Gastrointestinal dis orders 1(0.5) 1 0 (0.0) 0 1(0.3) 1
Large mtestine perforation 1(03) 1 0(0.0) 0 1(0.3) 1
Hepatohiliary disorders 1({0.5) 1 0(0.0) 0 1(0.3) 1
Hepatic function abnormal 1(0.5) 1 0(0.0) 0 1(0.3) 1
Mus culoskeletal and connective 0 (0.0} 0 1(0.5) 1 1(0.3) 1
tissue disorders
Invertebraldisc protrusion 0(0.0) 0 1(0.3) 1 1(0.3) 1
Inves tigations 1(0.5) 1 1(0.5) 1 2(0.5) 2
Hepatic enzyme increased 1(0.35) 1 0(0.0) 0 1(0.3) 1
Liver function testincreased 0(0.0) 0 1(0.3) 1 1(0.3) 1

AE=adverseevent, e =number ofevents; IP = investigational product, MedDEA/T=Japanese translation of
the Medical Dictionary for Regulatory Activities; N =number ofsubjects; n =number of subjects reporting at
least 1 AE resulting in discontinuation of IP administration within SOC/PT; PT =preferred term:
SAF = safety analysis set in the primary evaluation and secondary evaluation periods; 50C = systemorgan

class; %e=n/N = 10Q
MedDRA/Tv27.0

Pre-treatment AEs were notincluded in this table.
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Table 50: Summary of drug-related adverse events resulting in discontinuation of
investigational product administration by system organ class and preferred term (treatment
period) — SAF (N=368) - up to week 24 for each subject.

Adverse Events Resulting in Dis continuation of IP

Adminis tration
RGB-19 Tocilizumab Total
{(RoActemra)
50C (N=182) (N=18%6) (N=368)
PT
n (%) e n{%) e n(%) e
Anyv ADRs Resulting in
Discontinuation of IP 3(1.6) 3 7(3.8) 7 102.7y 10
Adminis tration
Immune system dis orders 0(0.0) 0 1{0.5) 1 1{(0.3) 1
Drug hypersensitivity 000 0 1(0.5) | 1(0.3) 1
Nervous system dis orders 0{0.0) 0 1{0.5) 1 1{0.3) 1
Nervoussystemdisorder (0.0} 0 1(0.3) 1 1{0.3) 1
Respiratory, thoracic and
melil'nas tinal disorders 0(0.0) 0 12.2) 4 4. 4
Cough 000 0 1(0.5) | 1(0.3) 1
Interstitial ang disease 0(0.0) 0 1(0.5) 1 1(0.3) 1
Pulmonary toxicity 0(0.0) 0 1(0.3) | 1(0.3) 1
Diffiis e panbronchiolitis 000 0 1(0.3) | 1(0.3) 1
Gas trointestinal disorders 1{0.3) 1 0(0.0) a I{0.3) 1
Large intestine perforation 1(0.5) 1 0(0.0) 0 1(0.3) 1
Hepatobiliary disorders 1(0.5) 1 0(0.0) 0 1(0.3) 1
Hepatic function abnormal 1(0.5) 1 0(0.0) 0 1(0.3) 1
Inves tigations 1(0.5) 1 1(0.5) 1 2(0.5) 2
Hepatic enzyme increased 1(0.5) 1 0(0.0) 0 1(0.3) 1
Liver function testincreased 0(0.0) 0 1(0.5) 1 1(0.3) 1

ADE =adverse drug reaction; e =number ofevents; [P = investigational product; MedDEA/T=Japanese
translation ofthe Medical Dictionary for Regulatory Activities; N =number of subjects; n =numberof
subjects reporting at least 1 ADR resulting in dis continuation of IP administrationwithin SOCPT;

PT = preferred term; SAF = safety analysis set in the primary evaluation and secondary evaluation periods;
S50C = systemorganclass; TEAF=treatment-emergentadverseevent; %o =n/N = 100

MedDRA/Tv27.0

AUNTEAEs for which a causalrelationship with the IP could not bemuled out were considered to be ADRs.

5.4.8. Safety in special populations

Not applicable.

5.4.9. Immunological events

Please see related sections (PK, efficacy and safety).

5.4.10. Safety related to drug-drug interactions and other interactions

Not applicable.
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5.4.11. Vital signs and laboratory findings

Laboratory findings

Phase I PK/PD study RGB192101 (healthy adult males)
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Testitems Treatment Total
RGB-19 Tocilizumab
(RoActemra)
Abnormal Changes Abnormal Changes Abnormal Changes
n'N (%) e /N (%) e

Hematology
Red blood cell count 0108 (0.0) 0 0/104 (0.0) 0 0110 (0.0) 0
Platelet count 1/108 (0.9) 1 /104 (0.0) 0 1110 (0.9) 1
White blood cell count 86/108 (79.6) 241 86/104 (82.7) 246 96/110 (87.3) 487
Neutrophils 19/108 (17.6) 26 18/104 (17.3) 28 27/ 110 (24.5) 54
Eosinophils 41108 (3.7) 4 2104 (1.9) 4 5110 (4.5) 8
Basophils 0108 (0.0) 0 /104 (0.0) 0 0110 (0.0) 0
Monocytes 4108 (3.7) 7 2104 (1.9) 2 5110 (4.5) 9
Lymphocytes 15/108 (13.9) 16 16/104 (15.4) 21 25110 (22.7) 37
Hematocrit 0/108 (0.0) 0 0/104 (0.0) 0 0/110 (0.0) 0
Hb 0108 (0.0) 0 0104 (0.0) 0 0110 (0.0)

Blood biochemis{ry
Total cholesterol 0/108 (0.0) 0 1/104 (1.0) 1 1110 (0.9) 1
HDL-C 0/108 (0.0) 0 0/104 (0.0) 0 /110 (0.0) 0
LDL-C 1/108 (0.9) 1 2104 (1.9) 2 311027 3
Trglycendes 10/108 (3.3) 13 13/104 (12.5) 16 211110 (19.1) 29
AST(GOT) 1/108 (0.9) 1 1/104 (1.0) 2 2/110(1.8) 3
ALT(GPT) 3/108 (2.8) 4 3104 2.9) 4 4110 (3.6) 8
ATP 0/108 (0.0) 0 0/104 (0.0) 0 0/110 (0.0) 0
v-GTP (GGT) 0108 (0.0) 0 0/104 (0.0) 0 0110 (0.0) 0
LDH 0/108 (0.0) 0 /104 (0.0) 0 /110 (0.0) 0
Total bilimabin 17/108 (15.7) 31 22104 (21.2) 33 27/110 (24.5) 64
Direct bilirubin 21/108 (19.4) 45 18/104 (17.3) 30 277110 (24.3) 75
Total protem 0/108 (0.0) 0/104 (0.0) 0 0/110 (0.0) 0
Albumm 0/108 (0.0) 0 0/104 (0.0) 0 0/110 (0.0) 0
BUN 3/108 (2.8) 3 2104 (1.9) 2 5110 (4.5) 5
Creatinine 0108 (0.0) 0 0/104 (0.0) 0 0110 (0.0) 0
eGFR 9/108 (8.3) 13 10/104 (9.6) 11 17/110 (15.5) 24
Na 0/108 (0.0) 0 /104 (0.0) 0 0110 (0.0) 0
K 1/108 (0.9) 1 1/104 (1.0) 1 2/110(1.8) 2
Cl 0/108 (0.0) 0 0/104 (0.0) 0 0/110 (0.0) 0
Glucose 3/108 (2.8) 3 3104 (2.9) 3 5110 (4.5) s

Blood coagulation test
Fibrinogen 60/108 (55.6) a1 58/104 (55.8) 89 74/100 (67 3) 180

Urinalysis
Protemn (qualitative) 3/108 (2.8) 4 5104 (4.8) 6 8110 (7.3) 10
Glucose (qualitatve) 0/108 (0.0) 0 1/104 (1.0) 1 1/110{0.9) 1
White blood cell (urine 13/108 (12.0) 15 12/104 (11.5) 13 23/110 (20.9) 28
sediment)
Occult blood (qualitatove) 0/108 (0.0) 0 21104 (1.9) 3 2/110 (1.8) 3
Urobilinogen (qualitative) 2108 (1.9) 3 1/104 (1.0) 1 3110 (2.7 4

ALP = alkaline phosphatase; ALT =alanme ammmotransferase; AST =aspartate ammotransferase; BUN=blood

ureanitrogen; Cl= chlonde; e =number of events; eGFR = estimated glomerular filtration rate;
v-GTP = gamma-glutamy] transferase; Hb = hemoglobin; HDL-C=high-density ipoprotem cholesterol;
K =potassmum; LDH= lactate dehydrogenase; LDL-C = low-density ipoprotem cholesterol; N=number of

subjects (subjects with no measurements at the relevantpenod are excluded); n =number ofsubjects reporting at
least one abnormal change; Na=sodmm; % =n/N = 100

Table 51: Summary of abnormal changes in laboratory measurements (overall) - safety
analysis set (N=110).
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arthritis)

Clinically significant results from clinical laboratory evaluations were to be reported as AEs.

Haematology

Red blood cell count

e RGB-19 group: 22 subjects had shifts from <LLN to within the reference range; 17 subjects
had shifts from within the reference range to <LLN.

e RoActemra group: 4 subjects had shifts from >ULN to within the reference range; 19 subjects
had shifts from within reference range to <LLN; 16 subjects had shifts from <LLN to within the
reference range.

Platelet count

e RGB-19 group: 62 subjects had shifts from >ULN to within the reference range; 9 subjects had
shifts from within reference range to <LLN.

e RoActemra group: 68 subjects had shifts from >ULN to within the reference range; 5 subjects
had shifts from within the reference range to <LLN.

White blood cell count

e RGB-19 group: 33 subjects had shifts from >ULN to within the reference range; 3 subjects had
shifts from within the reference range to >ULN; 23 subjects had shifts from within the
reference range <LLN.

e RoActemra group: 29 subjects had shifts from >ULN to within reference range; 2 subjects had
shifts from within reference range to >ULN, 15 subjects had shifts from within the reference
range to <LLN.

Neutrophil count

e RGB-19 group: 55 subjects had shifts from >ULN to within the reference range, 3 subjects had
shifts from within the reference range to >ULN, 5 subjects had shifts from within the reference
range to <LLN.

e RoActemra group: 48 subjects had shifts from >ULN to within reference range; 5 subjects had
shifts from within the reference range to >ULN; 13 subjects had shifts from within the
reference range to <LLN.

Clinical Chemistry

Total cholesterol

e RGB-19 group: 51 subjects had shifts within the reference range to >ULN.

e RoActemra group: 39 subjects had shifts from within the reference range to >ULN.
Low-density lipoprotein-cholesterol

e RGB-19 group: 30 subjects had shifts within the reference range to >ULN.

e RoActemra group: 25 subjects had shifts from within the reference range to >ULN.
High-density lipoprotein-cholesterol

e RGB-19 group: 14 subjects had shifts within the reference range to >ULN.
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e RoActemra group: 14 subjects had shifts from within the reference range to >ULN.

Triglycerides

e RGB-19 group: 25 subjects had shifts within the reference range to >ULN.

e RoActemra group: 21 subjects had shifts from within the reference range to >ULN.

e RGB-19 group: 25 subjects had shifts within the reference range to >ULN.

e RoActemra group: 23 subjects had shifts from within the reference range to >ULN.

e RGB-19 group: 25 subjects had shifts within the reference range to >ULN.

e RoActemra group: 26 subjects had shifts from within the reference range to >ULN.

Gamma-glutamyl transferase

e RGB-19 group: 17 subjects had shifts within the reference range to >ULN.

e RoActemra group: 24 subjects had shifts from within the reference range to >ULN.

Lactate dehydrogenase

e RGB-19 group: 34 subjects had shifts within the reference range to >ULN.

e RoActemra group: 32 subjects had shifts from within the reference range to >ULN.

Total protein

e RGB-19 group: 47 subjects had shifts within the reference range to <LLN.

e RoActemra group: 37 subjects had shifts from within the reference range to <LLN.

Total bilirubin

e RGB-19 group: 21 subjects had shifts within the reference range to >ULN.

e RoActemra group: 20 subjects had shifts from within the reference range to >ULN.

Glucose

e RGB-19 group: 19 subjects had shifts within the reference range to >ULN.

e RoActemra group: 9 subjects had shifts from within the reference range to >ULN.
Urinalysis
Protein (qualitative)

e RGB-19 group: 7 subjects had shifts within the reference range to >ULN.

e RoActemra group: 6 subjects had shifts from within the reference range to >ULN.
White blood cells (qualitative)

e RGB-19 group: 20 subjects had shifts within the reference range to >ULN.

e RoActemra group: 12 subjects had shifts from within the reference range to >ULN.
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Vital signs and physical findings
Phase I PK/PD study RGB192101 (healthy adult males)
Vital signs

According to the applicant, there were no clinically meaningful trends in changes in vital signs between
the two treatment arms.

Physical findings

Overall, 24 (22.2%) and 20 (18.9%) subjects had clinically significant abnormal physical examination
findings after receiving RGB-19 or tocilizumab (RoActemra), respectively which were reported as AEs.

Body weight
There were no clinically meaningful trends in changes in body weight between the two sequences.

Electrocardiogram

There were no clinically significant abnormal 12-lead ECG findings after receiving either RGB-19 or
RoActemra.

Injection site reactions

No subject experienced injection site tenderness or induration/swelling. A total of 2/108 (1.9%) and
1/108 (0.9%) subjects experienced injection pain 1 and 2 hours after RGB-19 administration,
respectively. Twelve hours after RoActemra administration, 1/104 (1.0%) subject experienced injection
site erythema/redness. All injection site reactions were of mild severity and were reported as TEAEs,
which all resolved and were considered to be related to the study drug by the applicant.

arthritis)

Clinically significant values for vital signs, physical examinations, and other observations related to
safety were to be reported as AEs.

Vital signs
Results can be summarized as follows:

e Systolic blood pressure mean (SD) change from baseline to Week 24: -0.1 (14.0) mmHg in the
RGB-19 group and 1.1 (14.0) mmHg in the RoActemra group.

e Diastolic blood pressure mean (SD) change from baseline to Week 24: 0.9 (8.9) mmHg in the
RGB-19 group and -0.4 (9.6) mmHg in the RoActemra group.

e Pulse rate mean (SD) change from baseline to Week 24: -4.9 (11.1) bpm in the RGB-19 group
and -5.4 (10.5) bpm in the RoActemra group.

e Body temperature mean (SD) change from baseline to Week 24: -0.10 (0.43)°C in the RGB-19
group and -0.16 (0.43)°C in the RoActemra group.

e Body weight mean (SD) change from baseline to Week 24: 1.44 (2.05) kg in the RGB-19 group
and 1.22 (2.49) kg in the RoActemra group.
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Physical examination

The proportions of subjects with abnormal clinically significant physical examination findings, at least 1
time point after IP administration, were: RGB-19: 37 (20.3%) subjects and tocilizumab (RoActemra):
36 (19.5%) subjects. The point estimate (95% CI) for the difference of incidence rate was 0.9 (-7.3,

9.1).

Body weight

There were no clinically meaningful trends in changes in body weight between the two treatment

groups.

Electrocardiograms

The proportions of subjects with abnormal 12-lead ECG findings, at least 1 time point after IP
administration, were: RGB-19: 29 (16.1%) subjects and tocilizumab (RoActemra): 31 (16.8%)
subjects. The point estimate (95% CI) for the difference of incidence rate was -0.6 (-8.3, 7.0).

Other Observations Related to Safety

Phase I PK/PD study RGB192101 (healthy adult males)

Immunogenicity

Table 52: Summary of immunogenicity by time point and period- immunogenicity analysis

set (N=110).

Parameter Finding Period 1
Day 1 pre-IP Day 13 Day 43
RGB-19 Tocilizumab RGB-19 Tocilizumab RGB-19 Tocilizumab
(RoActemra) (RoActemra) (RoActemra)
n/N (%) n/N (%) n/N (%) n/N (%) n/N (%) n/N (%)
(Sequence A) (SequenceB) (SequenceA) (Sequence B) (Sequence A) (Sequence B)
ADA Positive 2/55(3.6) 2/55 (3.6) 2/53 (3.8) 7/55(12.7) 26/52 (50.0) 23/53 (434)
Negative 53/55 (96.4) 53/55 (96.4) 51/53 (96.2) 48/55 (87.3) 26/52 (50.0) 30/53 (56.6)
NAb Positive 0/2(0.0) 0/2(0.0) 1/2 (50.0) 5/7(71.4) 18/26 (69.2) 16/23 (69.6)
Negative 2/2(100.0) 2/2(100.0) 1/2 (50.0) 2/7(28.6) 8/26 (30.8) 7/23 (30.4)
Period 2
Day 43 pre-IP Day 55 Day 85
RGB-19 Tocilizumab RGB-19 Tocilizumab RGB-19 Tocilizumab
(RoActemra) (RoActemra) (RoActemra)
n/N (%) n/N (%) n/N (%) n/N (%) n/N (%) n/N (%)
(Sequence B) (SequenceA) (SequenceB) (Sequence A) (Sequence B) (Sequence A)
ADA Positive 23/53 (43.4) 26/52 (50.0) 23/53 (43.4) 28/49 (57.1) 35/53 (66.0) 39/49 (79.6)
Negative 30/53 (56.6) 26/52 (50.0) 30/53 (56.6) 21/49 (42.9) 18/53 (34.0) 10/49 (20.4)
NAb Positive 16/23 (69.6) 18/26 (69.2) 21/23 (91.3) 26/28 (92.9) 26/35 (74.3) 32/39 (82.1)
Negative 7/23 (30.4) 8/26 (30.8) 2/23 (8.7) 2/28(7.1) 9/35(25.7) 7/39 (17.9)

ADA =antidrug antibody: IP =investigational product; N=number of subjects;n =number of cases: NAb=neutralizing antibody
Sequence A:RGB-19 onDay 1 followed by tocilizumab (RoActemra) on Day 43: Sequence B: tocilizumab (RoActenra) on Day 1 followed by RGB-19 on

Day 43.

arthritis)

Tuberculosis

The majority of subjects in both treatment groups did not have clinically significant chest X-ray
abnormalities and there were no reports of tuberculosis.
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Autoantibodies

One (0.6%) subject in the RGB-19 group and no subject in the tocilizumab (RoActemra) group were
positive for RF autoantibodies (>15 IU/mL) at least 1 time point after the first IP administration. One
(0.5%) subject in the tocilizumab (RoActemra) group and no subject in the RGB-19 group was anti-
CCP antibody positive after the first IP administration.

Hepatitis Virus

Of subjects who were positive for HBs and/or HBc antibody test at screening, 1 (4.8%) of 21 subjects
in the tocilizumab (RoActemra) group and no subject in the RGB-19 group was positive for HBV-DNA
assessed by quantitative tests during the study. The point estimate (95% CI) for the difference of rate
was -4.8 (-22.7, 8.3).

Immunogenicity

Table 53: Summary of ADA until visit week 24.

Test items Classification Treatment group N n (%o) Difference of rate®
ADA ADA Positive RGB-19 182 5 (27 -1.6
at post Tocilizumab 186 g8 (43
administration” (RoActemra)
ADA Negative RGB-19 182 177 (9713 1.6
at post Tocilizumab 186 178 (95.7)
administration® {(RoActemra)
}Iegati';ed RGB-19 182 166 (91.2) 03
Tocilizumab 186 169 (90.9)
(RoActemra)
Negative RGB-19 182 12 [ 6.6) 0.7
(pre-dose positive)® Tocilizumab 186 11 (59
(RoActemra)
Treatment-induced EGB-19 182 4 ( 2.2) 0.5
positi';ef Tecilizumab 186 5 (27
(RoActemra)
Treatment-boosted EGB-19 182 0 { 0.0) 0.5
positive® Tecilizumab 186 1 (035)
(RoActemra)

ADA = antidrug antibodies; IAS = immunogenicity analysis set; IP = investigational product;
N = number of subjects in the IAS; n = number of subjects for each classification; % =n /N = 100
a: RGB-19 Treatment group - Tecilizumab (RoActemra) Treatment group
b: Subjects who were ADA positive at least one time point after first [P administration
¢ Subjects who were ADA negative at all available time points after first IP administration
d: Subjects who were ADA negative at all available time points
e: Subjects who were ADA positive at baseline and met any of the following conditions:
1) Subjects who were ADA negative at all available time points after the first IP administration
2) Subjects who were ADA positive at least at one time point after the first IP administration but without
significant titer increase from baseline
f: Subjects who were ADA negative at baseline and ADA positive at least one time point after the first IP administration
g: Subjects who were ADA positive at baseline and ADA positive with significant titer increase from baseline

at least one time point after the first IP administration
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Table 54: Summary of NAb until visit week 24.

Test items Classification Treatment group N n (%) Difference of rate®
NABL® MNAb Positive at post RGB-19 182 5 (27 -1.0
administration® Tocilizumab 186 7 (38
{(RoActemra)
NAb Negative at RGB-19 182 177 (97.3) 10
post administration®  Tocilizumab 186 179 (96.2)
{(RoActemra)

ADA = antidrug antibodies; IAS = immunogenicity analysis set; I[P = investigational product;

N = number of subjects in the TAS; n = number of subjects for each classification; NAb = neutralizing antibody;
Yo=n/N=100

a: RGB-19 Treatment group - Tocilizumab (ReoActemra) Treatment group

b: If ADA is positive, NAb will be measured at the time point

c: Subjects who were NAb positive at least one time point after the first [P administration

d: Subjects who were NAb negative or ADA negative at all available time point after the first [P administration

5.4.12. Post-marketing experience

Not applicable.

5.4.13. In vitro biomarker test for patient selection for safety

Not applicable.

5.4.14. Overall discussion and conclusions on clinical safety

5.4.14.1. Discussion

RGB-19 is proposed as a biosimilar to tocilizumab (RoActemra) in both approved formulations (IV and
SC). The most common adverse reactions noted in clinical studies with RoActemra are upper
respiratory tract infections, nasopharyngitis, headache, hypertension, and abnormal liver function
tests. The most serious adverse events are serious infections, complications of diverticulitis, and
hypersensitivity reactions. Regarding immunogenicity, the reported incidence of antidrug antibodies
(ADAs) in historical adult studies is <2% for the different approved indications.

The main data supporting biosimilarity originates from two pivotal clinical studies performed in Japan,
study RGB192101 (phase I) and study RGB19101 (phase III). Both pivotal studies were performed in
Japanese populations. However, the safety results of the clinical studies are considered to be
generalizable to a European population.

The schedule for safety data collection is considered suitable both for study RGB192101 and study
RGB19101 and the intervals for physical and laboratory assessments are agreed. The size of the safety
database is considered sufficient. The length of the planned follow-up (24 weeks) is also acceptable for
the purpose of the studies to show biosimilarity between products even though rare events and events
which usually take longer time to develop (for example malignancies) might not have been adequately
captured. There were no significant differences in patient demographics and other baseline
characteristics between treatment arms in the two studies.

Assessment report
EMADOC-1829012207-19045 Page 165/183



Exposure

Overall, 108 subjects received one dose of RGB-19 in study RGB192101. In study RGB19101, a total of
185 participants received at least one dose RGB-19, and the mean exposure during the 24-week
treatment period was 161.7 (+£32.3) days.

Overview of adverse events

The proportion of participants in the phase I study RGB192101 with at least one AE was slightly lower
in the RGB-19 group (n=51, 47.2%) compared with the RoActemra group (n=53, 51.0%). In addition,
ADRs were less common in the RGB-19 treatment arm (n=36, 33.3% vs n=45, 43.3%). Three
participants in the RGB-19 group experienced AEs leading to study withdrawal, and two experienced
ADRs leading to study withdrawal. There were no SAEs, serious ADRs or deaths in the study.

In the main treatment phase of phase III study RGB19101, the proportion of participants experiencing
at least one TEAE was similar between RGB-19 (n=143, 78.6%) and RoActemra (n=150, 80.6%).
Fewer severe AEs and severe ADRs were reported in the RGB-19 group (n=3, 1.6% vs n=13, 7.0%
and n=1, 0.5% vs n=6, 3.2%, respectively). There were no deaths in the RGB-19 treatment arm, but
one death in the RoActemra treatment arm (unrelated to the treatment). In addition, SAEs and serious
ADRs were less common in the RGB-19 group (n=4, 2.2% vs n=14, 7.5% and n=2, 1.1% vs n=6,
3.2%, respectively). Hence, a lower proportion of study participants in the RGB-19 group experienced
severe AEs, severe ADRs, SAEs, and serious ADRs compared with the RoActemra group. This
difference is noted, but not considered clinically relevant and therefore not further pursued.

Adverse events by system organ class and preferred term

In phase I study RGB192101, the most reported adverse event in the RGB-19 group was neutrophil
count decreased followed by upper respiratory tract infection and white blood cells urine positive.

Differences between groups were noted for the following AEs:
e Neutrophil count decreased: RGB-19 n=27, 25.0%, RoActemra n=36, 34.6%
e Influenza: RGB-19 n=3, 2.8%, RoActemra n=0
e Presyncope: RGB-19 n=0, RoActemra n=3, 2,9%

e Gastrointestinal disorders: RGB-19 n=7, 6.5%, RoActemra n=4, 3.8% (the events were
however distributed across several PTs, with no difference in individual PT >2%)

e General disorders and administration site conditions: RGB-19 n=4, 3.7%, RoActemra n=1,
1.0% (the events were however distributed across several PTs, with no difference in individual
PT >2%)

Of note, the neutrophil count decreased was less often reported in the RGB-19 group (n=27, 25.0% vs
n=36, 34.6%). This difference is noted, but not considered clinically relevant and therefore not further
pursued. Since the number of the remaining AEs were few, the differences between treatment arms
are not considered clinically relevant.

In phase III study RGB19101, the most reported adverse event in the RGB-19 treatment arm was
stomatitis, followed by nasopharynagitis, and liver function test increased.

The following differences between treatment arms were noted:
e Nasopharyngitis: RGB-19 n=14, 7.7%, RoActemra n=26, 14.0%
¢ White blood cell count decreased: RGB-19 n=12, 6.6%, RoActemra n=21, 11.3%

e Neutrophil count decreased: RGB-19 n=3, 1.6%, RoActemra n=10, 5.4%
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e Blood cholesterol increased: RGB-19 n=1, 0.5%, RoActemra n=6, 3.2%
e Stomatitis: RGB-19 n=27, 14.8%, RoActemra n=23, 12.4%

e Sinusitis: RGB-19 n=6, 3.3%, RoActemra n=2, 1.1%

e Hepatic function abnormal: RGB-19 n=8, 4.4%, RoActemra n=12, 6.5%
e Paronychia: RGB-19 n=2, 1.1%, RoActemra n=6, 3.2%

e Musculoskeletal and connective tissue disorders: RGB-19 n=8, 4.4%, RoActemra n=20, 10.8%
(the events were however distributed across several PTs, with no difference in individual PT
>2%)

In general, the adverse events noted in the studies are in line with the known safety profile of
RoActemra.

Adverse drug reactions

In phase I study RGB192101, ADRs were reported in n=36, 33.3% of participants in the RGB-19 group
and in n=45, 43.3% in the RoActemra group. The most reported ADR in both treatments arms was
neutrophil count decreased and the second most reported ADR in both arms was upper respiratory
tract infection. The remaining ADRs were few in both treatment arms.

At week 24 in phase III study RGB19101, the proportion of participants experiencing ADRs were
somewhat similar between treatment arms, n=82, 45.1% in the RGB-19 arm and n=91, 48.9% in the
RoActemra arm. The most reported ADR in the RGB-19 arm was white blood cell count decreased,
followed by hepatic enzyme increased, and liver function test increased.

The following differences between treatment arms were noted:
e White blood cell count decreased: RGB-19 n=12, 6.6%, RoActemra n=21, 11.3%
e Neutrophil count decreased: RBG-19 n=3, 1.6%, RoActemra n=10, 5.4%
e Blood cholesterol increased: RGB-19 n=1, 0.5%, RoActemra n=6, 3.2%

Of note is the difference in neutrophile count decreased between treatment arms. This difference is
noted, but not considered clinically relevant.

AEs of special interest

In both studies, the following TEAEs were identified as AESIs: infections, tuberculosis, hypersensitivity,
HBV reactivation, pleurisy, abnormal lipid levels in tests, heart failures, interstitial pneumonia,
diverticulitis/intestinal perforation, cytopenia/thrombocytopenia, hepatic function disorder, malignant
tumours and unspecified tumours, cerebrovascular disorder, demyelinating disorders, and
administration site reactions. It is agreed with the applicant that these are adverse events of special
interest.

In phase I study RGB192101, a lower proportion of participants experienced neutrophil count
decreased in the RGB-19 arm compared with the RoActemra arm (n=27, 25.0% vs n=36, 34.6%).
This difference is noted, but not considered clinically relevant. Infections, hypersensitivity, abnormal
lipid levels in tests, cytopenia/thrombocytopenia, hepatic function disorder, and administration site
reactions did not differ significantly between treatment arms. No cases of the remaining AESIs were
reported.

In Phase III study RGB19101, the following differences in AESIs were noted between groups:

e Nasopharyngitis: RGB-19 n=14, 7.7%, RoActemra n=26, 14.0%
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e White blood cell count decreased: RGB-19 n=12, 6.6%, RoActemra n=21, 11.3%
e Neutrophil count decreased: RGB-19 n=3, 1.6%, RoActemra n=10, 5.4%

e Blood cholesterol increased: RGB-19 n=1, 0.5%, RoActemra n=6, 3.2%

e Stomatitis: RGB-19 n=27, 14.8%, RoActemra n=23, 12.4%

e Sinusitis: RGB-19 n=6, 3.3%, RoActemra n=2, 1.1%

e Hepatic function abnormal: RGB-19 n=8, 4.4%, RoActemra n=12, 6.5%

e Paronychia: RGB-19 n=2, 1.1%, RoActemra n=6, 3.2%

Diverticulitis/intestinal perforation was reported in one case in the RGB-19 group. Malignant tumours
and unspecified tumours, heart failures, cerebrovascular disorders, and administration site reactions
occurred only in the RoActemra treatment arm (1 case each). However, the follow-up time is too short
to evaluate malignant and unspecified tumours. No cases of tuberculosis, HBV reactivation, pleurisy, or
demyelinating disorders were reported.

Serious adverse events and deaths
There were no SAEs or deaths reported in phase I study RGB192101.

In phase III study RGB19101, a lesser proportion of participants in the RGB-19 group experienced
SAEs (n=4, 2.2%) compared with the RoActemra group (n=14, 7.5%). This difference is noted, but
not considered clinically relevant.

The SAEs in the RGB-19 arm were pneumocystis jirovecii pneumonia n=1, 0.5%, large intestine
perforation n=1, 0.5%, cholecystitis acute n=1, 0.5%, and spinal compression fracture n=1, 0.5%.

The SAEs in the RoActemra arm were pneumocystis jirovecii pneumonia n=1, 0.5%, appendicitis n=1,
0.5%, pyelonephritis n=1, 0.5%, biliary tract infection n=1, 0.5%, colon cancer n=1, 0.5%, epilepsy
n=1, 0.5%, nervous system disorder n=1, 0.5%, acute coronary syndrome n=1, 0.5%, hypotension
n=1, 0.5%, shock hemorrhagic n=1, 0.5%, interstitial lung disease n=1, 0.5%, pulmonary toxicity
n=1, 0.5%, hypersensitivity pneumonitis n=1, 0.5%, intervertebral disc protrusion n=1, 0.5%, and
hematoma muscle n=1, 0.5%. One death occurred in the RoActemra arm in study RGB19101,
unrelated to treatment. The cause of death was severe shock haemorrhagic due to a road traffic
accident.

It is noted that two pneumocystis jirovecii pneumonia cases (one in each treatment arm) occurred
during a relatively short timeframe in a study size which would be unlikely to detect the most rare
adverse events. This is reported in the SmPC, where the incidence of all serious infections (bacterial,
viral and fungal) is reported as 4.7 events per 100 patient-years.

ADRs of special interest, serious ADRs and deaths causally related to the medicinal product.

The majority of AESIs in phase I study RGB192101 were considered to be related to the study drug.
The most reported ADR of special interest in the RGB-19 arm was neutrophil count decreased, followed
by upper respiratory tract infection, and drug eruption. In the RoActemra arm, the most reported ADR
of special interest was neutrophil count decreased, followed by upper respiratory tract infection, and
alanine aminotransferase increased. It is agreed with the applicant that these adverse events of special
interest likely were related to the study drug. There were no reported serious ADRs or deaths causally
related to RGB-19.

In the RGB-19 arm in phase III study RGB19101, the most reported AESIs considered to be ADRs were
white blood cell count decreased , hepatic enzyme increased, and liver function test increased. The
most reported AESIs considered to be ADRs in the RoActemra arm were white blood cell count
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decreased, neutrophil count decreased, and hepatic function abnormal. It is agreed with the applicant
that these adverse events of special interest likely were related to the study drug.

Differences between groups were noted for the following:
e White blood cell count decreased: RGB-19 n=12, 6.6%, RoActemra n=21, 11.3%
¢ Neutrophil count decreased: RGB-19 n=3, 1.6%, RoActemra n=10, 5.4%
e Blood cholesterol increased: RGB-19 n=1, 0.5%, RoActemra n=6, 3.2%

Two of the SAEs in the RGB-19 arm (pneumocystis jirovecii pneumonia and large intestine perforation)
were considered related to study drug by the investigator and the sponsor. The outcomes for both
cases were recovered. Since the pharmacological action of IL-6 inhibitors may cause a decrease in
immune function, it is agreed that the pneumocystis jirovecii pneumonia was related to RGB-19.
Likewise, intestine perforation is a known adverse event of RoActemra and the event was consistent
with the duration of exposure of RGB-19. It is therefore agreed that the intestine perforation was
related to RGB-19. Both pneumocystis pneumonia and intestine perforation are listed as adverse
events in the RoActemra SmPC. One case of pneumocystis jirovecii pneumonia was also reported in
the RoActemra arm. There were no reported deaths causally related to RGB-19.

Discontinuation due to adverse events

In phase I study RGB192101, 3 (2.8%) participants experienced AEs leading to study withdrawal, all
after receiving RGB-19 treatment (motion sickness n=1, 0.9% and drug eruption n=2, 1.9%). Two
cases were considered to be ADRs (drug eruption following the first dose administration). Based on the
timing of the onset of these events, it is agreed with the applicant that they were related to the study
drug.

In phase III study RGB19101, 3 events in 3 (1.6%) participants in the RGB-19 arm (all considered to
be ADRSs) led to discontinuation of investigational product administration. The events were large
intestine perforation (severe, serious), hepatic function abnormal (mild), and hepatic enzyme
increased (mild). In the RoActemra arm, 10 events in 10 (5.4%) participants (7 events in 7 (3.8%)
subjects considered to be ADRs) led to discontinuation of investigational product administration. One
event in 1 participant in the RGB-19 arm and 6 events in 6 participants in the RoActemra arm were
reported as SAEs that led to discontinuation of investigational product administration. Out of these
SAEs, 1 event in 1 participant in the RGB-19 arm and 3 events in 3 participants in the RoActemra arm
were considered SADRs (RGB-19 arm: large intestine perforation; RoActemra arm: interstitial lung
disease, pulmonary toxicity, and nervous system disorder).

Upon request, the applicant provided additional information regarding withdrawal, discontinuation or
temporally disruption of drug and dose reduction. Overall, 25 subjects withdrew from study RGB19101,
mostly during the second evaluation period. The proportion of patients withdrawing were slightly lower
in the RGB-19 group than the RoActemra group (3.8% vs 9.7%). In addition, 32 subjects discontinued
IP administration, 7.1% in the RGB-19 group and 9.7% in the RoActemra group. The numbers and
reasons for discontinuation do not evoke any concerns and are rather similar between the two groups.

The numbers of patients who temporarily disrupted investigational product administration were also
slightly lower in the RGB-19 group (9.9%) vs the RoActemra group (14.5%). This was mainly because
of AE. No dose reductions of the IP were performed during the study. The provided information does
not evoke any concerns regarding biosimilarity.
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Laboratory findings

In study RGB192101, the following differences in laboratory measurements between the two treatment
arms were reported:

e Total bilirubin: RGB-19 17/108, 15.7%, RoActemra 22/104, 21.2%

e Triglycerides: RGB-19 10/108, 9.3%, RoActemra 13/104, 12.5%

e White blood cell count: RGB-19 86/108, 79.6%, RoActemra 86/104, 86.7%

e Direct bilirubin: RGB-19 21/108, 19.4%, RoActemra 5/104, 17.3%

e Urinalysis protein (qualitative): RGB-19 3/108, 2.8%, RoActemra 18/104, 4.8%

Clinical laboratory abnormalities assessed as clinically significant by the Investigator were reported as
AEs.

In phase I study RGB19101, there were differences in neutrophil count decreased between treatment
arms. These differences are noted, but not considered clinically relevant. There were no clinically
meaningful trends in changes in other haematology variables, clinical chemistry variables, or urinalysis
variables between the two treatment groups. Clinically significant results from clinical laboratory
evaluations were reported as AEs.

Immunogenicity

In phase I study RGB192101, pre-dose ADA positivity was observed in 3.6% of study participants. In
Period 1 on Day 43, 26/52 (50.0%) participants who received RGB-19 and 23/53 (43%) participants
who received RoActemra were ADA positive. Combining the results for the two treatment periods, the
proportion of ADA positive RGB-19-treated participants was 61/105 (58%) (26 at Day 43 and 35 at
Day 85) compared to 62/102 (60.8%) (23 at Day 43 and 39 at Day 85) RoActemra-treated
participants. Hence, the incidence of ADA positivity was similar between treatment groups. In addition,
the time course for the proportions who were ADA positive was similar for Period 1 and Period 2
regardless of treatment order.

Regarding NAb positivity, in Period 1 on Day 43, 18 participants receiving RGB-19 and 16 participants
receiving RoActemra were NAb positive. Combining the results for the two treatment periods, i.e. at
Day 43 following administration of either IP in Period 1 or Period 2, the number of NAb positive
participants was 44 (18 at Day 43 and 26 at Day 85) amongst RGB-19-treated participants compared
to 48 (16 at Day 43 and 32 at Day 85) amongst RoActemra-treated participants. Hence, the incidence
of NAb positivity was similar between treatment groups.

Only a few hypersensitivity reactions were reported, and there was no relevant difference between
treatment arms .

In phase III study RGB19101, 12/182 (6.6%) participants in the RGB-19 group and 12/186 (6.5%)
participants in the RoActemra group were ADA positive at baseline. In the RGB-19 group, 4/182
(2.2%) participants had a treatment-emergent (treatment induced + treatment boosted) ADA
response up to and including Week 24. The corresponding proportion in the RoActemra group was
6/186 (3.2%). Of the ADA positive participants, 9/10 were also classified as NAb positive. Hence,
treatment-emergent ADA incidence and NAb positivity was generally low and there was no clinically
meaningful difference between the treatment groups. The frequency of reported hypersensitivity
reactions was also similar for RGB-19 and RoActemra.

In summary, the incidence of ADA and NAb positivity was higher in study RGB192101 compared with
study RGB19101. In the latter, only a small number of participants were ADA positive in each
treatment group. Concomitant treatment with methotrexate in study RGB19101 could partly explain
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the difference in ADA positivity between studies. There were no clinically meaningful differences in the
incidence of ADA or NAb positivity nor hypersensitivity reactions between treatment arms in any of the
studies.

Vital signs and physical findings_

In phase I study RGB192101, 24 (22.2%) participants receiving RGB-19 and 20 (18.9%) participants
receiving RoActemra had clinically significant abnormal physical examination findings which were
reported as AEs. There were no clinically meaningful trends in changes in body weight and no clinically
significant abnormal 12-lead ECG findings. There were few cases of injection site reactions in both
treatment groups, and all injection site reactions were mild and resolved.

In phase III study RGB19101, there were no clinically meaningful trends in changes in vital signs or
body weight between the two treatment groups. The proportions of subjects with abnormal clinically
significant physical examination findings were similar for both treatment groups, as well as the
proportions of subjects with abnormal 12-lead ECG findings. Clinically significant values for vital signs,
physical examinations, and other observations related to safety were reported as AEs.

5.4.14.1.1. Adverse drug reactions (ADRs) in the SmPC

The adverse drug reactions in the SmPC are line with the ones of the originator RoActemra.

5.4.14.2. Conclusions on clinical safety

The most frequent adverse drug reactions for both RGB-19 and RoActemra were decreased neutrophil
count followed by increased hepatic enzymes and hepatic function abnormal. Upper respiratory tract
infection was also reported in both treatment arms in one of the studies.

Differences in adverse drug reactions between treatment arms included white blood cell count
decreased (more frequently reported in the RoActemra arm), neutrophil count decreased (more
frequently reported in the RoActemra arm), and blood cholesterol increased (more frequently reported
in the RoActemra arm). These differences are noted but not considered clinically relevant and therefore
not further pursued. There were no clinically meaningful differences in the incidence of ADA or NAb
positivity nor hypersensitivity reactions between treatment arms in any of the studies.

The overall safety profile of RGB-19 appears to be in line with known safety profile of the reference
product EU-RoActemra.

Biosimilarity is supported from a safety perspective.

6. Risk management plan
6.1. Safety specification

6.1.1. Proposed safety specification

The applicant proposed the following summary of safety concerns in the RMP:
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Table 55: Summary of safety concerns in the proposed RMP

Summary of safety concerns

Important identified risks e Serious infection *

e Complications of diverticulitis *
e Neutropenia

e Hepatotoxicity

Important potential risks e Thrombocytopenia and the potential risk of bleeding

e Elevated lipid levels and the potential risk of cardiovascular and
cerebrovascular events

e Malignancies

e Demyelinating disorders

e Immunogenicity

Missing information e None

COVID = coronavirus disease 19; TCZ = tocilizumab

* The safety concerns “serious infection” and “complications of diverticulitis” are considered important
identified risks for chronic TCZ dosing, but are assessed as important potential risks for the indication
of COVID-19

6.1.2. Discussion on proposed safety specification

The proposed summary of safety concerns is in line with that of the reference product RoActemra. The
provided safety specification is considered acceptable.

6.2. Pharmacovigilance plan

6.2.1. Proposed pharmacovigilance plan

As routine pharmacovigilance activities beyond adverse reactions reporting and signal detection, eight
specific adverse reaction follow-up questionnaires are utilised to collect information in a standardised
manner and monitor the frequency and nature of adverse events (AEs) emerging during post-
marketing use. These targeted follow-up questionnaires are related to the following safety concerns:

e Serious infections (including neutropenia)

e Complications of diverticulitis (including gastrointestinal [GI] perforation)

e Thrombocytopenia and the potential risk of bleeding

e Hepatotoxicity

e Elevated lipid levels and potential risk of cardiovascular/cerebrovascular events (2)
e Malignancies

e Demyelinating disorders

The applicant did not propose any additional pharmacovigilance activities.
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6.2.2. Discussion on the pharmacovigilance plan

6.2.2.1. Routine pharmacovigilance activities

With the proposed routine pharmacovigilance activities, the safety concerns from Module SVIII are
considered to be sufficiently addressed. The number and content of the targeted follow-up
questionnaires correspond to those of the originator RoActemra.

RMP Annex 4 includes eight specific adverse drug reaction follow-up forms which refer to infections
(including opportunistic infections), gastrointestinal perforation and related events, medically
significant hepatic event, spontaneous serious/non-serious bleeding event, myocardial infarction/acute
coronary syndrome, stroke, malignancy, and demyelination events.

Overall conclusion on the pharmacovigilance plan: The PRAC, having considered the data submitted, is
of the opinion that routine pharmacovigilance is sufficient to identify and characterise the risks of the
product. The PRAC also considered that routine pharmacovigilance remains sufficient to monitor the
effectiveness of the risk minimisation measures.

6.2.2.2. Additional pharmacovigilance activities

The applicant does not plan any additional pharmacovigilance activities. This is considered acceptable.

6.3. Plans for post-authorisation efficacy studies

No post-authorisation efficacy studies are planned. This is considered acceptable.

6.4. Risk minimisation measures

6.4.1. Proposed risk minimisation measures

Table 56: Planned routine risk minimisation measures

Safety concern Routine risk minimisation activities
Important identified risk
Serious infections” Routine risk communication

SmPC

Section 4.3 Contraindications:

e Active, severe infections with the exception of COVID-19 (see Section
4.4)

Section 4.4 Special warnings and precautions for use
Section 4.8 Undesirable effects

Patient information leaflet

Section 2 Warnings and precautions

Section 4 Possible serious side effects

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None

Other risk minimisation measures beyond the product information
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Pack size: None
Medicine’s legal status: Tuyory is a prescription only medicine.

Complications of Routine risk communication
diverticulitis™ SmPC

Section 4.4 Special warnings and precautions for use
Section 4.8 Undesirable effects

Patient information leaflet

Section 2 Warnings and precautions
Section 4 Possible side effects

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None

Other risk minimisation measures beyond the product information
Pack size: None

Medicine’s legal status: Tuyory is a prescription only medicine.

Neutropenia Routine risk communication

SmPC

Section 4.2 Posology and method of administration
Section 4.4 Special warnings and precautions for use
Section 4.8 Undesirable effects

Patient information leaflet

Section 4 Possible side effects

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None

Other risk minimisation measures beyond the product information
Pack size: None

Medicine’s legal status: Tuyory is a prescription only medicine.

Hepatotoxicity Routine risk communication

SmPC

Section 4.2 Posology and method of administration
Section 4.4 Special warnings and precautions for use
Section 4.8 Undesirable effects

Patient information leaflet

Section 2 Warning and precautions
Section 4 Possible side effects

Routine risk minimisation activities recommending specific clinical
measures to address the risk

In patients with RA, GCA, pJIA, sJIA, ALT, and AST should now be
monitored every 4 to 8 weeks for the first 6 months of treatment followed
by every 12 weeks thereafter.

Other risk minimisation measures beyond the product information
Pack size: None
Medicine’s legal status: Tuyory is a prescription only medicine.

Important potential risk
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Thrombocytopenia
and the potential risk
of bleeding

Routine risk communication

SmPC

Section 4.2 Posology and method of administration
Section 4.4 Special warnings and precautions for use
Section 4.8 Undesirable effects

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None

Other risk minimisation measures beyond the product information
Pack size: None

Medicine’s legal status: Tuyory is a prescription only medicine.

Elevated lipid levels
and potential risk of
cardiovascular/
cerebrovascular
events

Routine risk communication

SmPC

Section 4.4 Special warnings and precautions for use
Section 4.8 Undesirable effects

Patient information leaflet

Section 2 Warnings and precautions
Section 4 Possible serious side effects

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None

Other risk minimisation measures beyond the product information
Pack size: None

Medicine’s legal status: Tuyory is a prescription only medicine.

Malignancies

Routine risk communication

SmPC

Section 4.4 Special warnings and precautions for use
Section 4.8 Undesirable effects

Patient information leaflet

Section 2 Warnings and precautions

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None

Other risk minimisation measures beyond the product information
Pack size: None

Medicine’s legal status: Tuyory is a prescription only medicine.

Demyelinating
disorders

Routine risk communication
SmPC
Section 4.4 Special warnings and precautions for use

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None

Other risk minimisation measures beyond the product information
Pack size: None

Medicine’s legal status: Tuyory is a prescription only medicine.

Immunogenicity

Routine risk communication
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SmPC
Section 4.8 Undesirable effects

Routine risk minimisation activities recommending specific clinical
measures to address the risk

None
Other risk minimisation measures beyond the product information
Pack size: None

Medicine’s legal status: Tuyory is a prescription only medicine.

*The safety concerns “serious infection” and “complications of diverticulitis” are considered important identified
risks for chronic tocilizumab dosing, but are assessed as important potential risks for the indication of COVID-19.

In addition, the applicant proposes the following additional risk minimisation measures:

Table 57: Planned additional risk minimisation measures

Safety concern ‘ Additional risk minimisation activities

Important identified risk

Serious infections™ Patient card; Guide for risk minimisation for patients; Guides for
risk minimisation for healthcare professionals (brochure, dosing
guide)

Complications of diverticulitis® Patient card; Guide for risk minimisation for patients; Guides for
risk minimisation for healthcare professionals (brochure, dosing
guide)

Neutropenia Guide for risk minimisation for patients; Guides for risk
minimisation for healthcare professionals (brochure, dosing
guide)

Hepatotoxicity Guide for risk minimisation for patients; Guide for risk
minimisation for healthcare professionals (Brochure); Patient
Card

Important potential risk

Thrombocytopenia and the Guide for risk minimisation for patients; Guide for risk

potential risk of bleeding minimisation for healthcare professionals (Brochure)

Elevated lipid levels and Guide for risk minimisation for patients; Guides for risk

potential risk of cardiovascular/ minimisation for healthcare professionals (brochure, dosing
cerebrovascular events guide)

Malignancies Guide for risk minimisation for patients; Guides for risk
minimisation for healthcare professionals (brochure, dosing
guide)

Demyelinating disorders Guide for risk minimisation for healthcare professionals
(Brochure)

Immunogenicity None

*The safety concerns “serious infection” and “complications of diverticulitis” are considered important identified
risks for chronic tocilizumab dosing, but are assessed as important potential risks for the indication of COVID-19.

Additional risk minimisation measures are targeted for the indications of RA, GCA, pJIA, and sJIA. CRS,
an acute life-threatening condition treated in the hospital setting by oncologists, has a different
benefit-risk profile relative to previously approved indications. Given this therapeutic context, no
additional risk minimisation measure is required for treatment of CRS. Use of tocilizumab for CRS and
its risk profile are specified in the SmPC. The additional risk minimisation measures listed in Table 57
are not applicable for the COVID-19 indication.
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6.4.2. Discussion on the risk minimisation measures

6.4.2.1. Routine risk minimisation measures

The proposed routine risk minimisation measures are considered acceptable.

6.4.2.2. Additional risk minimisation measures

The proposed additional risk minimisation measure include a patient card, which is considered
acceptable. A Guide for risk minimisation for patients and a Guide for risk minimisation for healthcare
professionals (brochure and dosing guide) were previously included but later deleted at the end of the
procedure following a concomitant update of the originator (RoActemra)’s Risk Management Plan.
Tuyory will need to update their RMP to follow the originator at the earliest possibility. This is
considered acceptable. The patient card address all safety concerns and is in line with the originator.
This is considered appropriate. For the originator product and the safety concern of hepatotoxicity,
there was, as a one-time additional risk minimisation measure, a direct healthcare professional
communication in June 2019, which is not planned for the biosimilar Tuyory. This is accepted as
appropriate measures should have been implemented in the clinical routine by now.

6.5. RMP summary and RMP annexes overall conclusion

The RMP Part VI and the Annexes are considered acceptable.

6.6. Overall conclusion on the Risk Management Plan

XIThe CHMP and PRAC consider that the risk management plan version 0.2 is acceptable.

In addition, the following minor revisions are recommended to be taken into account with the next RMP
update:

¢ Alignment with the reference medicinal product (RoActemra, Tocilizumab)’s RMP whenever
available

7. Pharmacovigilance

7.1. Pharmacovigilance system

The CHMP considers that the pharmacovigilance system summary submitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83/EC.

7.2. Periodic safety update reports (PSURs) submission requirements

The requirements for submission of periodic safety update reports for this medicinal product are set
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates published on the European medicines web-portal.
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8. Product information

8.1. Summary of Product Characteristics (SmPC)

8.1.1. SmPC section 4.1 justification

In this biosimilar application, the applicant is seeking all indications of the reference product
RoActemra. The SmPC is aligned with the SmPC of RoActemra.

8.1.2. SmPC section 4.2 justification

The wording in 4.2 has been modified compared to the originator. The added wording in 4.2 under
Method of administration for Tuyory compared to RoActemra is to avoid exposure to DEHP from PVC
infusion bags. It is indeed recommended to use DEHP-free PVC, polypropylene (PP) or polyethylene
(PE) infusion bags to reduce potential risks from DEHP.

8.2. Labelling

8.2.1. Package leaflet (PL) and labelling text

The package leaflet is in line with the originator, with a few improvements made in the user
instructions.

8.2.2. User consultation

The results of the user consultation with target patient groups on the package leaflet submitted by the
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on
the readability of the label and package leaflet of medicinal products for human use.

8.2.3. Quick Response (QR) code

A request to include a QR code in the labelling and package leaflet for the purpose of providing
statutory information has been submitted by the applicant and has been found acceptable.

The following elements have been agreed to be provided through a QR code: package leaflet,
instructions for use and educational materials.

8.3. Additional monitoring

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Tuyory (tocilizumab) is included in the
additional monitoring list since it is a biological product that is not covered by the previous category
and is authorised after 1 January 2011.

Therefore, the summary of product characteristics and the package leaflet includes a statement that
this medicinal product is subject to additional monitoring and will allow quick identification of new
safety information. The statement is preceded by an inverted equilateral black triangle.
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9. Biosimilarity assessment

9.1. Comparability exercise and indications claimed

Indications claimed:

Tuyory is being developed as a biosimilar candidate to approved RoActemra (tocilizumab). The
applicant applied for all approved therapeutic indications of the reference product RoActemra:

Rheumatoid arthritis (RA) (IV and SC formulation)

Tuyory, in combination with methotrexate (MTX), is indicated for:

e the treatment of severe, active and progressive rheumatoid arthritis (RA) in adults not previously
treated with MTX.

e the treatment of moderate to severe active RA in adult patients who have either responded
inadequately to, or who were intolerant to, previous therapy with one or more disease-modifying
anti-rheumatic drugs (DMARDSs) or tumour necrosis factor (TNF) antagonists.

In these patients, Tuyory can be given as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate.

Tocilizumabhas been shown to reduce the rate of progression of joint damage as measured by X-ray
and to improve physical function when given in combination with methotrexate.

Coronavirus disease 2019 (COVID-19) (IV formulation only)

Tuyory is indicated for the treatment of coronavirus disease 2019 (COVID-19) in adults who are
receiving systemic corticosteroids and require supplemental oxygen or mechanical ventilation.

Systemic juvenile idiopathic arthritis (sJIA) (IV and SC formulations)

Tuyory is indicated for the treatment of active systemic juvenile idiopathic arthritis (sJIA) in patients 2
years of age and older (for the IV formulation, 1 year and older in case of using the pre-filled syringe
and 12 years and older in case of using the pre-filled pen), who have responded inadequately to
previous therapy with NSAIDs and systemic corticosteroids. Tuyory can be given as monotherapy (in
case of intolerance to MTX or where treatment with MTX is inappropriate) or in combination with MTX.

Polyarticular juvenile idiopathic arthritis (pJIA) (IV and SC formulations)

Tuyory in combination with methotrexate (MTX) is indicated for the treatment of polyarticular juvenile
idiopathic arthritis (pJIA; rheumatoid factor positive or negative and extended oligoarthritis) in patients
2 years of age and older (for the IV formulation and in case of using the pre-filled syringe, 12 years
and older in case of using the pre-filled pen), who have responded inadequately to previous therapy
with MTX.

Tuyory can be given as monotherapy in case of intolerance to MTX or where continued treatment with
MTX is inappropriate.

Cytokine release syndrome (CRS) (IV formulation only)

Tuyory is indicated for the treatment of chimeric antigen receptor (CAR) T cell-induced severe or life-
threatening cytokine release syndrome (CRS) in adults and paediatric patients 2 years of age and
older.
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Giant cell arteritis (SC formulations only)

Tuyory is indicated for the treatment of Giant Cell Arteritis (GCA) in adult patients.
Comparability exercise
Quality

The applicant has evaluated the similarity between RGB-19 SC and 1V finished product to RoActemra
SC and 1V finished product in a comprehensive comparability program, evaluating relevant quality
attributes by a panel of state-of-the-art and standard analytical methods. The overall approach to
assess analytical similarity is found acceptable.

The number of batches included in the biosimilarity study are found acceptable, both with respect to
RGB-19 and EU approved RoActemra. The analytical similarity assessment has been performed with a
combination of methods assessing primary and higher order structures, post-translational
modifications including charge variants and glycosylation profile, purity and impurities, particles and
aggregates, and product variants. In addition, biological functional activities and biological binding
were measured by several methods and results from a comparative stability testing study has been
presented as well.

Overall, the provided data indicates a high degree of similarity between RGB-19 SC and IV finished
product to RoActemra SC and 1V finished product with respect to the physicochemical and biological
characterizations. In addition, further characterization studies performed have shown comparable
degradation profiles as well as similar lack of ADCC- and CDC-activity in support of the biosimilarity
claim. Some minor differences are noted, and they are described in detail, for instance in LMWs,
NGHC, level of basic variants, C-terminal lysine and proline amidation as well as in the levels of mono-
glycated, galactosylated and sialylated forms. The applicant justifies all differences noted and provides
arguments related to tocilizumab mode of action, highly similar functional activities and biological
bindings, information in the literature as well as results obtained in the non-clinical and clinical studies,
implying that these differences are not expected to have any impact on efficacy, safety, PK and
immunogenicity and therefore not considered as clinically meaningful, hence not impacting the
biosimilarity claim.

Clinical program

The clinical development program supporting the biosimilarity of RGB-19 to the reference product EU-
RoActemra consists of two clinical studies: one phase I study in healthy males, and one phase III study
in RA-patients. The phase I study, RGB192101, is a randomised, double-blind, 2-treatment, 2-period,
2-sequence crossover study to compare the PK, PD, and safety of a single subcutaneous dose of RGB-
19 and RoActemra 162 mg in healthy Japanese male volunteers. The primary objective was to
demonstrate PK equivalence between RGB-19 and RoActemra 162 mg following a single SC dose in
healthy adult men. The phase III study, RGB19101, is an randomised, double-blind, active control,
parallel-group multicentre clinical study conducted in patients with active RA who have experienced an
inadequate clinical response to methotrexate (MTX) and currently receiving a stable dose of MTX. The
overall aim was to evaluate efficacy, safety, and immunogenicity similarity of RGB-19 to RoActemra
administered as 8 mg/kg intravenous drip infusion once every 4 weeks.

The clinical development program generally followed the applicable guidelines and the received CHMP
advices.
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9.2. Results supporting biosimilarity

Quality

The applicant has evaluated the similarity between RGB-19 SC and 1V finished product to RoActemra
SC and 1V finished product in a comprehensive comparability program, evaluating relevant quality
attributes by a panel of state-of-the-art and standard analytical methods. The overall approach to
assess analytical similarity is found acceptable.

Overall, the provided data indicates a high degree of similarity between RGB-19 SC and 1V finished
product to RoActemra SC and 1V finished product. Some minor differences are noted, and they are
described in detail, for instance in LMWs, NGHC, level of basic variants, C-terminal lysine and proline
amidation as well as in the levels of mono-glycated, galactosylated and sialylated forms. The applicant
justifies all differences noted and provides arguments related to tocilizumab mode of action, highly
similar functional activities and biological bindings, information in the literature as well as results
obtained in the non-clinical and clinical studies, implying that these differences are not considered as
clinically meaningful.

Pharmacokinetics

PK equivalence was demonstrated between RGB-19 and EU-RoActemra for Cmax and AUCinf as the 90%
ClIs for the GMRs were contained within the predefined 80.00-125.00% equivalence range. Also, the
secondary PK endpoints were comparable between RGB-19 and EU-RoActemra.

Analyses of ADA positive/negative status indicated that ADA status did not impact Cmax and AUCinr for
either RGB-19 or RoActemra treatment.

Clinical efficacy

The treatment effect of interest on the efficacy (primary estimand) was the treatment effect as
determined by the change from baseline in DAS28-ESR in the hypothetical scenario that all subjects
receiving IP had continued treatment up to Week 12 as planned in the protocol (hypothetical strategy).
Two types of intercurrent events were defined: discontinuation of investigational treatment
administration and violation or conflict with the rules regarding prohibited and permitted concomitant
therapies. A secondary estimand was defined to estimate the treatment effect regardless of whether or
not the intercurrent events had occurred up to 12 weeks assuming the situation in clinical practice
(treatment policy strategy).

The primary endpoint, mean change from baseline in DAS28-ESR at week 12 was -3.62 (SE 0.09) for
RGB-19 and -3.41 (SE 0.09) for RoActemra. The adjusted mean difference was -0.21 with 95% CI of -
0.43, 0.02. The point estimate and two-sided 95% ClIs for the between-group differences were within
the predefined equivalence range of -0.6 to 0.6, thus the equivalence claim was met. The outcome
from the secondary estimand primary endpoint aligned analysis was almost identical: -0.21, 95% CI:-
0.44, 0.02. In this analysis using a treatment policy strategy, there were only a few patients with
missing primary endpoint values at week 12 (3 patients in each group). Neither was there any
significant differences in the analysis based on the PPS nor in the supplementary analysis adjusting for
the stratification variable “site”. In addition, a tipping point was planned and has been presented which
support the robustness of the primary conclusion.

Clinical safety

The character and frequency of AEs, ADRs, AESI and SAEs were in general in line with tocilizumab in
both phase I study RGB192101 (healthy males) and phase IIII study RGB19101 (patients with
rheumatoid arthritis).
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Immunology:

There were no clinically meaningful differences in the incidence of ADA or NAb positivity nor
hypersensitivity reactions between treatment arms in any of the studies.

9.3. Uncertainties and limitations about biosimilarity

Quality
The overall approach to assess analytical similarity is found acceptable.

Some minor differences are noted, for instance in LMWs, NGHC, level of basic variants, C-terminal
lysine and proline amidation as well as in the levels of mono-glycated, galactosylated and sialylated
forms. The applicant justifies most differences and provides arguments related to tocilizumab mode of
action, results from biological characterisation, information in the literature as well as results obtained
in non-clinical and clinical studies, implying that these differences are not clinically meaningful.

Pharmacokinetics
The available PK/PD data supports biosimilarity versus the EU reference product.

PK similarity has been demonstrated between RGB-19 and EU-RoActemra in the pivotal PK study in
healthy subjects. PK data from the phase III study in patients with rheumatoid arthritis is supportive.

There are no remaining uncertainties.
Clinical efficacy

No major issues were identified in the efficacy data reported up to Week 52 that questions
biosimilarity. Secondary endpoint was however only presented descriptively and additional analyses
regarding the ACR20/50/70 response were requested to fully evaluate the findings. In general
efficacy were similar between the two products at all time points. The numbers were slightly in favour
of RGB-19 especially at week 8 and week 52, however this finding does not preclude biosimilarity
since they are considered as a result of normal variability.

Clinical safety

Overall, 25 subjects withdrew from phase III study RGB19101, mostly during the second evaluation
period. The proportion of patients withdrawing were slightly lower in the RGB-19 group than the
RoActemra group (3.8% vs 9.7%). In addition, 32 subjects discontinued IP administration, 7.1% in the
RGB-19 group and 9.7% in the RoActemra group. The numbers and reasons for discontinuation do not
evoke any concerns and are rather similar between the two groups. The numbers of patients who
temporarily disrupted investigational product administration were also slightly lower in the RGB-19
group (9.9%) vs the RoActemra group (14.5%). This was mainly because of AE. No dose reductions of
the IP were performed during the study. The provided information does not evoke any concerns
regarding biosimilarity but are rather the results of normal variability.

9.4. Discussion on biosimilarity

From a guality perspective, an extensive biosimilarity exercise has been performed, evaluating
relevant quality attributes by a panel of state-of-the-art and standard analytical methods. The overall
approach to assess analytical similarity is found acceptable. Overall, the provided data indicates a
high degree of similarity between RGB-19 SC and 1V finished product to RoActemra SC and IV
finished product. Some minor differences are noted, and they are described in detail, for instance in
LMWs, NGHC, level of basic variants, C-terminal lysine and proline amidation as well as in the levels
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of mono-glycated, galactosylated and sialylated forms. The applicant justifies all differences noted
and provides arguments related to tocilizumab mode of action, highly similar functional activities and
biological bindings, information in the literature as well as results obtained in the non-clinical and
clinical studies, implying that these differences are not considered as clinically meaningful.

From a pharmacokinetic perspective, PK similarity has been demonstrated between RGB-19 and EU-
RoActemra in the pivotal PK study in healthy subjects. PK data from the phase III study in patients
with rheumatoid arthritis is supportive.

From a clinical efficacy perspective, the results show evidence of therapeutic equivalence between
RGB-19 and EU-RoActemra in this sensitive clinical model of rheumatoid arthritis and therefore
supports biosimilarity.

From a clinical safety perspective, the results demonstrate evidence of biosimilarity between RBG-19
and RoActemra.

9.5. Extrapolation of safety and efficacy

Tuyory has been developed as a biosimilar to the reference medicinal product RoActemra. The
applicant has applied for the same therapeutic indications as those currently authorised for RoActemra,
namely: rheumatoid arthritis, Coronavirus disease 2019, systemic juvenile idiopathic arthritis,
polyarticular juvenile idiopathic arthritis, cytokine release syndrome and giant cell arteritis. The
applicant has applied for the same pharmaceutical forms and strengths as RoActemra, namely: a

20 mg/ml concentrate for solution for infusion, a 162 mg solution for injection in pre-filled syringe and
a 162 mg solution for injection in pre-filled pen.

The choice of rheumatoid arthritis as the study population is considered appropriate, indeed,
inflammatory diseases for which RoActemra is approved are associated with enhanced IL-6 production.
Tocilizumab binds to soluble and membrane bound IL-6 receptors, blocking IL-6 from exerting its pro-
inflammatory effects. Thus, extrapolation to all indications of RoActemra is acceptable.

9.6. Conclusions on biosimilarity and benefit risk balance

Based on the review of the submitted data, Tuyory can be considered biosimilar to RoActemra and a
benefit/risk balance comparable to the reference product can be concluded.
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