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List of abbreviations
ADA

anti-drug antibody

AE

adverse event

ALT

alanine transaminase

ANC

absolute neutrophil count

ANCmax

maximum change from baseline where baseline is defined as the observed
pre-dose ANC value for that period

ANC Tmax

time to reach ANCmax

ANC AOBEC0-tlast

Area over the baseline effect curve where baseline is defined as the
observed baseline ANC value for that period to the last measured time point,
where the baseline value is taken as the average of the admission and predose values.

ANC AUC0–tlast

area under the ANC time curve from dosing to the last measured time point

ANCOVA

analysis of covariance

AST

aspartate transaminase

ASCO

American Society of Clinical Oncology

AuBMT

Autologous bone marrow transplantation

AUC

Area under the curve

AUC0–inf

area under the concentration vs. time curve from dosing to infinity

AUC0-tlast

area under the concentration vs. time curve from dosing to the last
measurable concentration

AUC12

Area under the curve up to twelve days after dosing

BP

blood pressure

BSA

body surface area

C12

Plasma concentration at 12 hours after dosing

CD34+max

maximum change from baseline where baseline is defined as the observed
pre-dose CD34+ value for that period

CD34+ Tmax

time to reach CD34+max

CD34+ AOBEC0–tlast

area over the baseline effect curve where baseline is defined as the pre-dose
CD34+ value for that period to the last measured time point

CD34+ AUC0–tlast

area under the CD34+ time curve from dosing to the last measured time
point

CI

confidence interval

Cmax

Maximum (or peak) concentration

CP

Cyclophosphamide

CPP

critical process parameter

CQA

Critical quality attributes

CTCAE

Common Terminology Criteria for Adverse Events

CTMS

Clinical Trials Management System

DSN

duration of severe neutropenia

ECG

electrocardiogram

ECOG

Eastern Cooperative Oncology Group

E. coli

Escherichia coli

ELISA

enzyme-linked immunosorbent assay

EORTC

European Organisation for Research and Treatment of Cancer

ESMO

European Society for Medical Oncology

FAS

Full Analysis Set

18

18

F-FDG
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FN

Febrile neutropenia

GCP

Good Clinical Practice

G-CSF

Granulocyte -colony stimulating factor

GGT

gamma glutamyl transferase

GLP

Good laboratory practice

GM-CSF

granulocyte-macrophage colony-stimulating factor

HR

heart rate

IV

intravenous

ICF

informed consent form

ICH

International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use

IEC

Independent Ethics Committee

IXRS

Interactive Voice/Web Response System

kDa

Kilodalton

KO

Knockout

LLOQ

lower limit of quantification

LOCF

last observation carried forward

LS

Mean least squares mean

MCC

Minimal cell count

M-CSF

macrophage colony-stimulating factor

MCV

mean corpuscular volume

MedDRA

Medical Dictionary for Regulatory Activities

NADA

Neutralising anti-drug antibodies

NCI

National Cancer Institute

PD

pharmacodynamic(s)

PEG

polyethylene glycol

PEG-G-CSF

PEGylated Granulocyte colony-stimulating factor

PK

pharmacokinetic(s)

PP

Per Protocol

PT

preferred term

QC

quality control

rG-CSF

Recombinant granulocyte colony-stimulating factor

r-met-HuG-CSF

Recombinant methionyl form of human granulocyte-colony
stimulating factor

RNA

Ribonucleic acid

SC

subcutaneous

SAE

serious adverse event

SAP

statistical analysis plan

SN

severe neutropenia

SOC

system organ class

std

standard deviation

t1/2

apparent terminal half-life

TEAE

treatment-emergent adverse event

Tmax

Time to maximal peak concentration

ULN

upper limit of normal

Vd

Volume of distribution

WBC

white blood cell

WT

Wilde-type
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1. Recommendations
Based on the CHMP review of the data on quality, safety, efficacy and risk management plan, the
CHMP considers that the application for Efgratin and Cavoley, to reduce the duration of neutropenia
and the incidence of febrile neutropenia in adult patients treated with cytotoxic chemotherapy for
malignancy (with the exception of chronic myeloid leukaemia and myelodysplastic syndromes), is not
approvable since "major objections" have been identified, which preclude a recommendation for
marketing authorisation at the present time.
The major objections precluding a recommendation of marketing authorisation pertain to the following
principal deficiencies:
•

Data validity of Study RGB-02 001: A large proportion of subjects show unusual, high intrasubject differences in exposure between treatments in this pivotal PK/PD study; in most of the
cases these PK differences are not (at all) reflected in the respective individual PD responses.
Furthermore, the absolute mean values of AUC and Cmax of Neulasta were about 50% and
40% higher, respectively, in the first PK study 74080 compared to study RGB-02 001, while PD
results are comparable between both studies. Altogether, these findings result in major
uncertainty regarding the validity of study results. A GCP inspection is therefore requested.

•

Immunogenicity results from study RGB-02-001 are not available at present; the validation
reports of the new assays together with immunogenicity results should be provided.

Questions to be posed to additional experts
N/A

Inspection issues
GMP inspection(s)
N/A
GCP inspection(s)
A request for GCP inspection has been adopted for the following clinical study RGB-02 001. The
outcome of this inspection and the satisfactory responses to its findings are part of the responses to
the LoQ and will be needed by Day 121.
New active Substance status
Not applicable.
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2. Executive summary
2.1. Problem statement
The first marketing authorisation application (MAA) for Efgratin /Cavoley was submitted to the
European Medicines Agency (EMEA/H/C/004023/0000; EMEA/H/C/004342/0000) on 12 November
2015. A positive benefit/risk balance could not be concluded and the Applicant withdrew the application
in November 2016.
The current application contains the originally reviewed clinical studies supplemented by a further
PK/PD study (Study RGB-02-001) in support of the biosimilarity program of Neulasta and RGB-02. The
quality data have also been updated and supplemented with a more extensive analysis of quality
comparability with further batches, including the batches used in the second PK/PD study.

2.2. About the product
The active substance of Efgratin/Cavoley (also named RGB-02 throughout this document) is
Pegfilgrastim, a recombinant human granulocyte colony-stimulating factor (G-CSF), developed as a
biosimilar to the pegfilgrastim Neulasta, which was approved on August 22nd, 2002.
The proposed indication is identical to the reference product Neulasta:
Reduction in the duration of neutropenia and the incidence of febrile neutropenia in adult patients
treated with cytotoxic chemotherapy for malignancy (with the exception of chronic myeloid leukaemia
and myelodysplastic syndromes).
The recommended dose of RGB-02 solution for injection is the same as for Neulasta: 6 mg,
administered by subcutaneous (SC) injection at least 24 hours after cytotoxic chemotherapy.

2.3. The development programme/compliance with CHMP
guidance/scientific advice
The clinical development programme was designed and developed in accordance with the relevant
CHMP guidelines, primarily
•

Guidance on similar medicinal products containing recombinant granulocyte-colony stimulating
factor (EMEA/CHMP/BMWP/31329/2005)

•

Guideline on similar biological medicinal products containing biotechnology derived proteins as
active substance: non-clinical and clinical issues (EMEA/CHMP/BMWP/42832/2005 and
EMEA/CHMP/BMWP/42832/2005 Rev1)

•

Guideline on clinical trials with haematopoietic growth factors for the prophylaxis of infection
following myelosuppressive or myeloablative therapy (EMEA/CPMP/555/95 Rev. 1)

•

Guideline on bioanalytical method validation (EMEA/CHMP/EWP/192217/2009 Rev. 1 Corr. 2)

•

Guideline on immunogenicity assessment of biotechnology-derived therapeutic proteins
(EMEA/CHMP/BMWP/14327/2006).

The Applicant sought Scientific Advice from:
•

Medicines Evaluation Board (MEB, The Netherlands)
-

Scientific Advice on 22 June 2010 (BWA1200/144027)

-

Follow-up Scientific Advice on 28 September 2010 (WAG/164521)
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•

•

Medicines and Healthcare products Regulatory Agency (MHRA, UK)
-

Scientific Advice on 11 November 2010 (pegfilgrastim 138)

-

Follow-up Scientific Advice on 15 April 2011 (pegfilgrastim 044)

European Medicines Agency (EMA)
-

Scientific Advice on 19 April 2012 (EMA/CHMP/SAWP/225291/2012)

-

Follow-up Scientific Advice on 23 March 2017 (EMA/CHMP/SAWP/172548/2017).

The aim of the Follow-up EMA Scientific Advice on 23 March 2017 (EMA/CHMP/SAWP/172548/2017)
was to confirm and clarify the design of a comparative PK/PD study (Study RGB-02-001), to address
the uncertainties emerging during assessment of the first PK/PD trial (Study 74080) in relation to
comparability of RGB-02 and Neulasta at the PK level. Several aspects of the proposed PK/PD study
design were discussed: study population and dose to be tested, suitability of a cross-over design, the
blood sampling schedule for the PK and PD assessment, study endpoints, PK and PD comparability
margins and the acceptability of a pre-specified dose-correction method. The advice received was
implemented in the final study plan and protocol.

2.4. General comments on compliance with GMP, GLP, GCP
GMP:
Valid GMP certificates for all drug substance and drug product manufacturing sites have been provided.
GLP:
All pivotal non-clinical studies were conducted in compliance with GLP regulations.
GCP:
According to the Applicant, all studies in this clinical program were designed and monitored in
accordance with the principles of International Conference on Harmonisation (ICH), Good Clinical
Practice (GCP), and of the Declaration of Helsinki (2008). The studies were carried out in keeping with
local legal requirements.
A routine GCP inspection of the clinical study RGB-02-101 was carried out from February to April 2016.
Summary of the outcome:
Sponsor site: No critical findings were identified during the inspection. In total 1 major and 2 minor
findings were observed at the sponsor sites which were related to the documentation system.
Regarding acceptance/non-acceptance of the trial data, the quality of the data inspected is considered
sufficient to be used for the evaluation by the assessors. For future studies, the Sponsor is requested
to implement a better quality management system.
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Investigators sites: No critical findings were identified during the inspection. In total 2 major and 2
minor findings were observed at the investigational site, judged as not jeopardizing data reliability and
not considered relevant for the overall clinical trial or development programme. Regarding the major
findings, for future studies, the PI is requested to implement a better documentation practice and SAE
reporting.

2.5. Type of application and other comments on the submitted dossier
•

Legal basis
This Marketing Authorisation Application is an abridged application for a similar biological
medicinal product under Article 10 (4) of Directive 2001/83/EC as amended by Directive
2004/27/EC.

•

Accelerated procedure: N/A

•

Conditional approval: N/A

•

Exceptional circumstances: N/A

•

Biosimilar application
RGB-02 (pegfilgrastim 6 mg/0.6 ml solution for injection) has been developed as a similar
biological medicinal product to the reference medicinal product Neulasta (recombinant human
granulocyte colony-stimulating factor with a single 20kDa peg-filgrastim as active substance) by
Amgen Europe B.V., The Netherlands, which was granted marketing authorisation throughout the
European Union (EU) on 22 August 2002 (via Centralised Procedure; MA No.: EMEA/H/C/000420).
The RMP is available as a pre-filled syringe containing 6 mg of pegfilgrastim in 0.6 ml solution for
injection. The concentration is 10 mg/ml based on protein only. The biosimilar candidate has the
same pharmaceutical form and strength as the RMP, as well as similar excipients.

•

1 year data exclusivity: N/A

•

Significance of paediatric studies: N/A

3. Scientific overview and discussion
3.1. Quality aspects
3.1.1. Introduction
Pegfilgrastim 6 mg/0.6 mL solution for injection is a clear, colourless, preservative-free solution and is
packaged in a 1 mL long pre-filled glass syringe (Type I glass) with a plunger stopper, staked needle
and rigid needle shield, and needle guard.

3.1.2. Filgrastim intermediate
General Information
Key structure components
As shown in Figure 1, Filgrastim intermediate consists of 175 amino acids and the molecular weight is
18799 Da. Disulfide bonds are localized at Cys37 - Cys43 and Cys65 - Cys75.
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Figure 1: Amino acid sequence of filgrastim intermediate

The final filgrastim intermediate is concentrated to 1.5-3 mg/ml in a buffer of 10 mM of sodium acetate
(pH=4.0), 5% (w/v) sorbitol and 0.006% (w/v) Polysorbate 80 and it appears as a clear, colourless or
slightly yellowish liquid.
Mechanism of action
The elements of structure involved in the mechanism of action between hGCSF and the Ig-like and
CRH (Ig–CRH) domains of human GCSF-R (hGCSF-R) were presented. The GCSF molecules are
coloured in red and orange, and GCSF-R molecules are coloured in green and cyan. A signalling 2:2
complex is formed via interaction of the Ig-like domain of hGCSF-R with the neighbouring hGCSF. As a
consequence, cell proliferation is induced followed by activating the corresponding signalling pathway.

Manufacture, process controls and characterisation
Manufacturer
A QP declaration and/or a valid GMP certificate were available for all sites involved in the
manufacturing process and QC testing.
Manufacturing process
The process consists of three major production parts: an upstream process part (USP) for fermentation
and isolation of inclusion bodies containing filgrastim (steps 1 to 6); a midstream process part (MSP)
for inclusion body solubilisation and protein renaturation (steps 7 to 10); and a downstream process
part (DSP) for protein purification (steps 11 to 15). In regard to the acceptance criteria of some critical
parameters, several questions were identified and clarification is requested.
Control of materials
With respect to the cell banking system, a two-tiered approach is established including MCB and WCB.
For the generation of the MCB, a preliminary cell bank derived from a selected single colony of E. coli
was used. MCB and WCB were created under consideration of current valid guidelines (ICH Q5B, Q5D)
and under GMP conditions. Both are well characterized and tested for viability, identity, purity and
stability.
The WCB is tested for determination of the cell substrate stability, which is in accordance with the
guideline ICH Q5D. No material of human or animal origin is used in the manufacturing process. CoAs
for column resins are provided. Where applicable, compendial (Ph. Eur.) tests are used and
specifications followed when materials are tested. For non-compendial materials appropriate test
methods and specifications are in place. No information on the qualitative composition of the preculture, pre-fermentation and main fermentation medium is included.
Control of critical steps and intermediates
The control strategy is based on a risk evaluation including process parameters as well as quality
attributes. CQAs were identified in early process development and revised after process validation. A
detailed risk assessment for the control strategy of the manufacturing process of filgrastim
Withdrawal Assessment Report
EMA/CHMP/180294/2019

Page 10/106

concentrated solution is provided. For that purpose, potential risks that might have negative effect on
product quality were identified by use of FMEA (Failure Mode and Effect Analysis).
CPPS (critical process parameters) and IPCs (in-process controls) are listed in the dossier for each
manufacturing step containing respective acceptance criteria as well as source statements on
acceptance criteria justifications. Additionally, sufficient information on non-critical process parameters
is provided (detailed information is in Annex 2 of CTD section: S.2.4).
Process validation and/or evaluation
A prospective process validation on three consecutive full scale batches was performed. A detailed list
of parameters and process steps investigated was provided including the results of the individual
studies.
Deviations which occurred during the process validation were listed, appropriately explained and the
respective root causes found were considered to have no influence on product quality/quantity. Also
the high endotoxin content in one batch in one step was considered as not being critical, as in the
subsequent manufacturing step it could be demonstrated that the endotoxin content is reduced and
was found below the limit of detection after the next step. If necessary, corrective actions were set.
In addition, the process validation of the commercial scale batches included the validation of the hold
times of process intermediates. RP-HPLC analysis on process intermediates proved that the tested hold
times do not have an impact on the quality of filgrastim. However, inconsistencies in regard to
indicated hold times at the flow chart of the manufacturing process compared to hold times in the
filgrastim validation report is noted. Moreover, appropriate lifetime and storage of the chromatography
resins was demonstrated with a small scale study representing the commercial scale.
The transport of filgrastim intermediate between the manufacturing sites was adequately validated.
The Applicant is requested to provide the transport validation report.
Manufacturing process development
The development of the filgrastim intermediate solution process consists of five stages which are
adequately described including process adaptations/modifications and improvements as well as
changes in container/closure system and implementation of single use systems. A table listing all
changes and modifications applied was provided as well including also the reasons for the respective
changes. An overview of the filgrastim intermediate batches representative for the different stages of
development and their use is given. Overall, sufficient details on the whole manufacturing process
development are given.
Filgrastim intermediate batches were compared during the different development stages in order to
demonstrate consistent product quality and stability throughout process development. Batch-to-batch
consistency between batches from the main different development stages II-V is proven. In addition,
long-term stability data verify that the quality and stability behaviour of filgrastim intermediate did not
change in course of the manufacturing process changes. A comprehensive structural comparison with
Neupogen and in-house reference standard was performed including filgrastim batches from
development stages II, III and V.
Additionally, a comparison of the biological activity between materials from development stages II to
stage V showing similarity is provided. Overall, the information provided on comparability is considered
sufficient. Only a few minor issues need to be clarified and/or updated.
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Characterisation of Filgrastim
The data on the structural characteristics are based on measurements of multiple batches. In order to
prove structure and other characteristics of Filgrastim intermediate, beside the methods given in the
specification additional tests supplied in this chapter were performed as well.
An overview of the methods used in the characterisation program, together with their current use and
a brief summary of main results, has been provided in a tabular format.
Impurities
During the course of its manufacturing process Filgrastim concentrated solution undergoes extensive
purification. The process is well capable to deplete all process related impurities as media components,
auxiliary materials, proteins, endotoxins and DNA from the host organism to a very low level in the
intermediate. Its residues can be measured in GCSF or in drug substance (PEG GCSF) as well.
Process-related impurities:


Product-related impurities:



Aggregates: Oligomers and dimers



Related proteins:
-

Diamidated forms

-

Oxidised forms

-

Disulfide variants/reduced forms

Characterisation of filgrastim and determination of impurities was done by state-of-the-art techniques
by applying validated methods. It could be demonstrated that most of the impurities are removed by
the manufacturing process. Impurities which are still detectable in filgrastim are under appropriate
control with respective acceptance criteria. Structural identity and comparable biological activity was
demonstrated.

Specification
The proposed specifications for release and shelf-life testing of filgrastim include physical tests, identity
tests, active substance content tests purity tests and excipients tests. In general, the selection of tests
for inclusion in filgrastim DS specifications is in-line with ICH Q6B recommendations. Quality attributes
relevant in terms of general characteristics, identification, biological activity, quantity purity, impurities
and contaminants are included. As stated by the Applicant, specifications were set under consideration
of the Ph. Eur. of filgrastim concentrated solution (2206). Overall, the specification document listing all
test parameters including test methods and specifications ranges provided is considered sufficient.
Data from historical batches gained through the process development as well as measured parameters
of reference medicinal product were taken into account for setting the specifications.
An overview about changes introduced during evaluation is given. During development, acceptance
criteria were changed in regard to physical tests, identifications, purities/impurities and the content.

Analytical procedures
Detailed method descriptions were provided for all methods, except for appearance, pH and
endotoxins, which are all compendial methods (Ph. Eur.). Overall, the information provided is
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sufficient. However, the Applicant is requested to clarify an issue in terms of a formula used in an
impurity method.
Additionally, validation reports for all test methods were provided except for appearance and pH which
are both compendial methods (Ph. Eur.) and the submission of validation reports is not mandatory
which is accepted. All other methods were validated appropriately, adaptations haven been performed
if necessary. Method transfer reports were provided for HCP and host cell DNA for which method
validation was performed.
All acceptance criteria were met and it can be therefore considered that all methods are suitable for
their intended use. Thus, the information provided is considered sufficient.

Reference standards
The reference standard was qualified and extensively characterised. Stability was demonstrated. The
Applicant is requested to provide the corresponding data of the comparison of the intermediate product
to Ph. Eur. Standard and WHO Standard.

Batch analysis
Batch analysis data for 10 filgrastim batches were submitted. Additionally, certificates of analysis of
the process validation batches were provided as well for 4 filgrastim batches. The data show that all
acceptance criteria are met irrespective of the stage of process development.

Container closure
The container closure system for the filgrastim intermediate has been described.

Stability
Long-term and accelerated stability studies
Long-term stability studies as well as accelerated stability studies were conducted according to ICH
Q1A and ICH Q5C.
In regard to long-term stability studies, no OOS results were observed within the tested period.
Indeed, it is noted that results indicate a trend towards degradation after 9 to 12 months. However, as
results are within the acceptance criteria, the proposed shelf life of 12 months, when the filgrastim
intermediate is stored at 5 °C ±3 °C, is acceptable.
In regard to accelerated stability studies, from the 2 month testing point, several OOS results in terms
of related protein impurities were observed, which confirms the stability-indicating ability of the
analytical methods.
In general, proposed shelf-life of is acceptable.
Stress studies
Stress studies were conducted by exposing samples to acidic, oxidative, reductive, heat, UV (according
to ICH Q1B) and mechanical conditions also confirmed the stability-indicating ability of the analytical
methods. Oxidation and deamidation conditions were shown to have the most deteriorating effect on
filgrastim.
Additionally, a post-approval stability protocol and stability commitments were provided.
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3.1.3. Pegfilgrastim
General Information
Key structure components
Pegfilgrastim is a filgrastim covalently attached to a 20 kDa polyethylene glycol (methoxy PEG
propyaldehye; PEG) (Figure 3). It has a relative molecular mass of ~39 kDa.

Figure 3: Amino Acid Sequence of Filgrastim

Pegfilgrastim appears as a clear, colourless or slightly yellowish aqueous solution containing following
components: 11-13 mg/ml pegfilgrastim, 10 mM of sodium acetate (pH=4.0), 4.8% (w/v) sorbitol and
0.007% (w/v) Polysorbate 20.
Mechanism of Action
In principle, the mechanism of action is based on the same mechanism of action described above for
filgrastim. However, the attachment of filgrastim to PEG results in a decreased protein clearance from
plasma and an increased in-vivo half-life. Consequently, the exposure to specific proteins is enhanced
and potential toxicity effects related to high peak concentrations of the non-pegylated proteins could
be avoided by pegylation.

Manufacture, process controls and characterisation
Manufacturer
The production and packaging site of the Pegfilgrastim drug substance has been stated.
A valid certificate of GMP compliance is available. IPC and QC testing is conducted at different sites in
Hungary.
Manufacturing process
The manufacturing process of pegfilgrastim DS consists of 7 steps, starting with the concentration of
the filgrastim intermediate, followed by the actual pegylation step. The pegylated active substance
(pegfilgrastim) then undergoes a series of purifications. After concentration of the pegfilgrastim DS
polysorbate 20 is added and 0.2µm filtration is done before filling in bags. The pegfilgrastim drug
substance bag is transported from the drug substance manufacturing site to the fill and finish site.
Control of materials
Filgrastim is used as starting material and details are provided in Section 3. Methoxy PEG
propylaldehyde (PEG) is defined as starting material for the pegylation of filgrastim. Isolated chemicals
before ligation to a biological component should be treated as an active substance intermediate to
ensure appropriate quality of the medicinal product. Thus, the Applicant is asked for redefinition of PEG
as intermediate. As a consequence of the redefinition of starting material, the Applicant should update
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the dossier by providing additional information. Relevant information including the QP declaration,
Certificate of Analysis, brief description of the manufacturing process, information on the purity profile,
specification and a justification of specification, stability summary and conclusions, BSE-/TSECertificate, declaration about genotoxic impurites as well as genetically modified organisms statement
was provided on PEG.
A TSE statement of Gedeon Richter is included in Section A.2. Additionally, sufficient information on
the used reagents and solvents is provided. Supplier certificates for chromatography resins were
submitted. However, the Applicant is requested to provide information on some issues in regard to
material used.
Control of critical steps and intermediates
The Company´s control strategy is based on the risk assessment of process parameters and quality
attributes controlled by in-process controls. Overall, critical steps determined in 3.2.S.2.2 of the
pegfilgrastim manufacturing process are appropriately controlled: Critical quality attributes (CQAs)
were identified. Critical parameters and in-process controls (IPCs) are listed including acceptance
criteria as well as a justification for these acceptance criteria. In addition, a list of non-critical
monitoring process parameters as well as non-critical in-process monitoring parameters was provided.
Filgrastim is the only intermediate in the manufacturing process of pegfilgrastim DS. For details on this
intermediate please refer to section 3.2.S.2.4 Filgrastim intermediate.
Process validation and/or evaluation
This section includes information on i) process validation for pegfilgrastim drug substance, ii) holding
times of process intermediates, iii) lifetime studies of chromatography resins and UF/DF membranes
and iv) transport validation.
A prospective process validation on three consecutive commercial scale batches was performed. A
detailed list of parameters and process steps investigated was provided including summarized
validation reports of the individual studies. In addition, limited information on the evaluation of the
holding times was provided; However, overall, the data presented indicate that the manufacturing
process is capable to deliver pegfilgrastim DS material consistently meeting its predefined
specifications.
The information on the lifetime studies of chromatography resins and UF/DF mebranes is considered
sufficient. However, some concerns are raised in regard to holding times and transport validation.
Manufacturing process development
The development of the pegfilgrastim DS process consists of four stages. Each stage is shortly
described including process adaptations/modifications and improvements. A table listing all changes
and modifications applied was provided as well including also the reasons for the respective changes.
An overview of the pegfilgrastim batches representative for the different stages of development and
their use is given in Table 2 of Section 3.2.S.2.6. Overall, sufficient details on the whole manufacturing
process development are given.
Pegfilgrastim DS batches were compared during the different development stages in order to
demonstrate consistent product quality and stability throughout process development. Structural
identity with Neulasta and in-house reference standard was as well performed including pegfilgrastim
batches from all development stages. A table was provided listing all analytical methods performed as
well as the confirmation that structural identity is given. It is acknowledged that also release and
stability data were included in the comparability program. An additional document including batch
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analyses, comparison of the shelf life and an extensive structural comparison of pegfilgrastim batches
from each manufacturing process step was provided in Section 3.2.S.2.6 of filgrastim intermediate.
Overall, the information provided is acceptable. However, the Applicant is requested to clarify an issue
in regard to the acceptance for volume of load per cycle.
Characterisation of Pegfilgrastim DS
Elucidation of structure and characterisation of own produced Pegfilgrastim active substance are based
on process validation batch.
Investigated parameters:
•

Identification

•

Structural characterization (primary and higher order)

•

Biological characteristic

•

Physico-chemical properties/Purity

On the basis of the obtained results full agreement with the previously used reference material Richter
standard is established.
In order to show palette of the methods used for characterization of the product Table 2 contains an
overview of the applied analytics:

On the basis of the obtained results full agreement with the reference material Richter standard was
established.
Impurities
Process-related impurities:
All measured contents of metal residues are far below the allowed PDE limits. This justifies that the
purification steps are suitable their complete depletion and was the reason to omit them from the
specification of the active substance.
The potential residues of process related impurities were measured by validated HPLC methods.
Measured contents are far below the allowed PDE values. This was the reason to omit them from the
specification of the active substance.
Free PEG is only theoretical impurity and it has not been detected in batches of active substance
manufactured till to date, nevertheless a method used for determination of free PEG is capable of
detection as it was demonstrated during method validation.
Polysorbate 80, polysorbate 20 and sorbitol are used as excipients and their residual amounts are
specified.
The control of a potential process-related impurity, has not been addressed. The Applicant is requested
to demonstrate the absence of the impurity in the DS or alternatively include a test for the impurity
with a toxicologically justified limit in the pegfilgrastim specifications.
Product-related impurities:
The determination of impurities with molecular masses differing from that of PEG-Filgrastim SE-HPLC
and Non-reducing SDS-PAGE, were applied, while related proteins were tested by RP-HPLC method.
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The impurities with charges differing from that of PEG-Filgrastim were monitored using IEX-HPLC
method.
Pegfilgrastim DS was characterised by state-of-the-art techniques and it could be demonstrated that
its primary sequence is retained irrespective of pegylation. Certain impurities were investigated in
detail and their impact on clinical performance evaluated.

Specification
The proposed specifications for release and shelf-life testing of filgrastim include physical tests, identity
tests, purity tests, active substance content tests and excipients tests.
The specification document listing all test parameters including test methods and specifications ranges
provided is considered sufficient. The selection of tests for inclusion in filgrastim DS specifications is inline with ICH Q6B recommendations. Quality attributes relevant in terms of general characteristics,
identification, biological activity, quantity purity, impurities and contaminants are included. As stated
by the Applicant, specifications were set by considering batch analysis data from historical batches and
process validation. The acceptance criteria of impurities are clinically qualified. Additionally, stability
results from long-term, accelerated and various stress studies were taken into account for setting the
specifications.
An overview about changes introduced during evaluation is given in Section 3.2.S.6, Annex I, Table 40.
During development, acceptance criteria were changed in regard to physical tests, identifications,
purities/impurities, relative potency and content of excipients.

Analytical procedures
Validation reports for all test methods were provided except for pH and osmolality which are both
compendial methods (Ph. Eur.) and the submission of validation reports is not mandatory which is
accepted.
Analytical method validation report addendum and supplement of SEC-HPLC, IEX, RP-HPLC, HPLC-CAD
for determination of free PEG content is provided. Detailed validation information is attached in
3.2.P.5.3.
All other methods were validated appropriately, adaptations haven been performed if necessary. All
acceptance criteria were met and it can be therefore considered that all methods are suitable for their
intended use.
The information provided is considered sufficient.

Reference standards
Overall, the established program for implementation and maintenance of in house standard
preparations is comprehensible and can in principle be accepted. However, there are some
uncertainties in regard to one batch.

Batch analysis
Batch analysis data for 8 pegfilgrastim batches were submitted. The data show that all acceptance
criteria are met irrespective of the stage of process development. Certificates of analysis of the process
validation batches were provided as well. The information provided is considered sufficient.
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Container closure
The container closure system for the pegfilgrastim DS and is the same as used for the filgrastim
intermediate.

Stability
Long-term and accelerated stability studies
Long-term stability studies as well as accelerated stability studies were conducted according to ICH
Q1A and ICH Q5C.
In regard long-term stability studies, no OOS results were observed within the tested period and thus,
the proposed shelf life is acceptable.
In regard to accelerated stability studies, from the 6 month testing point, several OOS results in terms
of related protein impurities were observed, which confirms the stability-indicating ability of the
analytical methods.
In general, proposed shelf-life is acceptable. However, one question rose in regard to determination of
certain impurities.
Stress studies
Stress studies were conducted by exposing samples to oxidative, reductive, heat, UV and mechanical
conditions also confirmed the stability-indicating ability of the analytical methods. Oxidation, reduction
and heat stress conditions were shown to have the most deteriorating effect on filgrastim.
Additionally, a post-approval stability protocol and stability commitments were provided.

3.1.4. Finished Medicinal Product
Description of the product and Pharmaceutical Development
Pegfilgrastim 6 mg/0.6 mL solution for injection is a clear, colourless, preservative-free solution and is
packaged in a 1 mL long pre-filled glass syringe (Type I glass) with plunger stopper, staked needle
and rigid needle shield, and needle guard.
The excipients are well known, widely used in parenteral pharmaceutical preparations and are in
compliance with the current requirements of Ph. Eur. No novel excipients are used for manufacturing
the drug product.
The qualitative and quantitative composition of Gedeon Richter’s product is identical with that of
Neulasta injection, and is therefore considered to be pharmaceutically equivalent. There are no
overages.
During development stress studies with laboratory scale material have been conducted to examine the
susceptibility of the drug product to different stress factors including mechanical stress,
freeze/thawing, and repeated exposure to room temperature. The data support the Applicant`s
conclusion that pegfilgrastim drug product in the selected formulation can withstand certain stress
factors which may occur during drug product storage and transportation. Of note, the temperature
excursion studies have been repeated with commercial scale drug product in order to claim storage of
drug product up to 25°C for 72 hours within the long-term storage period (reference to the Stability of
Drug Product section).
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Furthermore, compatibility studies have been performed to investigate the compatibility of
pegfilgrastim with different items (bags, filters, tubings as well as the primary packaging materials)
used in the drug product manufacture.
Through a risk-based extractable and leachable program, it was demonstrated that plastic materials
coming into contact with the product stream during drug substance and drug product manufacture, do
not introduce any toxicological risk to the patient. In summary, the provided data show that the
chosen items are compatible for manufacture of the final drug product.
The Applicant has provided an overview of the drug product manufacturing development. This
information on the overall manufacturing time is rather vague. The hold time studies, which have been
carried out are noted; nevertheless the allowed maximum time for the whole manufacturing process
from solution preparation until end of filling should be clearly stated. In addition, the maximum allowed
time from end of sterile filtration to the start of the filling step needs to be stated. In this context the
Applicant is requested to set the allowed maximum time as short as possible. This information –
maximal allowed overall manufacturing time and maximal allowed hold time from sterile filtration to
filling) has to be included into the “Controls of critical steps and intermediates” section.
Consecutive process validation has been conducted. The results from this validation work do not raise
principal concerns and demonstrate that the drug product manufacturing process is capable to deliver
material meeting its predetermined specifications and quality attributes (reference to the Manufacture
section).
Two comparability studies have been conducted to compare the quality profile of a) small scale drug
product with commercial scale drug product and b) of commercial scale drug product derived from the
involved manufacturing sites. The provided results show a comparable quality profile through the
changes of manufacturing process. Based on these results the conclusion of the Company that drug
product from each site and scale is comparable can be agreed.
The Company has also described how critical process steps and parameters have been determined,
potential risks for the manufacturing process were identified and risk controls which have been set are
described. A description of the used risk assessment tools (FMEA) is provided in the dossier.
Finally, the suitability of the container closure system as well as microbiological attributes has been
sufficiently discussed and do not raise any questions or concerns.

Manufacture of the product and process controls
Two different drug product manufacturing sites were proposed.
Certain tests for quality release control (e.g. bioburden and sterility) are conducted at Gedeon Richter
site and at an external laboratory.
The name, address, and responsibility of both production sites as well as of each testing site have been
submitted. Valid GMP certificates for both manufacturing and all testing sites are available.
Representative batch formulas for the minimum and maximum batch size that include a list of all
components of the dosage form to be used in the manufacturing process and their amount on a per
batch basis are given.
The provided flow diagram as well as the very brief narrative description of the drug product
manufacture illustrate the main steps of the manufacturing process which is rather simple and consists
of preparation of the formulation buffer, dilution of the drug substance with the formulation buffer and
the final filling, labelling and packaging step.
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Critical process steps have been identified which are controlled by a set of critical process parameters.
In addition in-process tests are in place to ensure a consistent high batch-to-batch quality. For both,
appropriate acceptance criteria are in place. Sterile filtration is performed by two filtration steps; the
filter integrity is tested prior and after the filtration step as an in-process test. However, it remains
unclear if only one or both sterile filters will be tested for post-integrity, a clarification is awaited.
Validation of the Drug product manufacturing process has been performed on consecutive batches for
both drug product manufacturing sites. The outcome of these validation studies has been included in
Module 3: The information provided there indicates that the manufacturing process is capable to
perform effectively and reproducibly to produce a final product meeting its predetermined specification
and quality attributes. However, concerning the sterile filter validation, the Applicant refers to an
attached report, which is not available in the dossier and thus should be submitted.
Regarding the media fill studies, the maximum batch size was not challenged nevertheless the
Applicant has sufficiently justified that this slight extension of filling time beyond those investigated in
the media fill studies does not negatively impact the drug product quality.
All used excipients comply with the respective Ph. Eur. monographs. All relevant information has been
provided. No questions or concerns have been identified. Neither novel excipients nor excipients of
human/animal origin is used for the formulation of the final drug product

Product specification, analytical procedures, batch analysis
The specifications for Pegfilgrastim 6 mg / 0.6 mL solution for injection include test methods for
identity, purity and impurities general and safety relevant quality attributes as well as assays for
biological activity and content for active protein and polysorbate 20.
The panel of analytical methods established for batch release control at drug product level is
considered adequate. Nevertheless, no appropriate functional tests (e.g. glide and or break loose
force) have been set for the pre-filled syringe. This may be acceptable provided that appropriate
development studies demonstrate functionality over the entire shelf-life. As no data could be found in
the dossier, this issue needs to be solved.
The established specification limits for release and shelf-life have been appropriately justified and are
considered acceptable; it is noted that testing for certain quality attributes is only conducted at release
but not for shelf-life. The Applicant`s justification that those quality attributes are not stability
indicating is acceptable.
In the batch analyses section, batch release data from all involved sites have been submitted. The
provided batch release data support the conclusion that the drug product manufacturing process can
perform effectively and reproducibly to produce final product meeting its predetermined specifications
and quality attributes.
Method descriptions and a tabulated summary as well as detailed validation reports inclusive
amendments of the validation carried out have been provided for those analytical procedures, which
are not performed according to the respective Ph. Eur. monographs, have been provided. Regarding
the method description no questions are raised. An in-vitro proliferation assay is used as potency assay
for control of drug product at both manufacturing site and for the drug substance manufacturing site. A
method transfer validation protocol for this critical assay (including validation acceptance criteria) is
requested.
The information provided on characterisation of impurities at drug product level is considered
appropriate.
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The components of the syringe have been sufficiently described. The suppliers of container closure
system components are included in the dossier. The components comply with the respective Ph. Eur.
monographs; specifications and testing schedules for each part are in place. The components of the
container closure coming into contact with the drug product solution are pre-sterilized; the sterilisation
cycle is conducted according the respective Ph. Eur. monographs. However, no CE certificate is
available for the pre-filled syringe; it remains also unclear if those parts comply with Annex I of the
Medical Device Directive (93/42/EC). Thus, the name and address of the sterilisation sites for the
syringe barrel with needle and the plunger stopper need to be provided. In addition a certification that
the sterilisation process has been conducted and validated in accordance with the relevant ISO
standards needs be provided.

Stability of the product
The Applicant proposes a shelf-life of 36 months when stored at 5°C ± 3°C and kept in the in the outer
carton in order to protect from light. To support this shelf-life long-term stability data from multiple
primary stability drug product batches as well as from two development phase batches have been
provided.
For the majority of the stability-indicating parameters no significant trends or Out-of-specification
values have been observed. However, a decrease of the polysorbate 20 content was observed for
certain drug product batches during long-term storage. The Company concluded that this is due to the
auto-oxidation as an usual degradation pathway of polysorbate 20 and discussed the potential impact
of the cleavage products of the polysorbate on protein stability. As all other investigated quality
attributes were within the shelf-life specification and slight, no significant trends in certain quality
attributes seem not be linked to the polysorbate degradation, the justification for this degradation
trend of polysorbate in certain batches is agreeable.
In summary, the provided data indicate that the drug product is at least stable for 36 month when
stored under conditions as described above. Thus, the shelf-life proposal of the Company seems
reasonable. Nevertheless, the Applicant should provide updated stability data from the ongoing studies
(in particular from the process validation batches as soon as they are available.
Of note the Applicant claims that the drug product can be kept up to 25 °C for 72 hours within the
long-term storage. This is not supported as the temperature excursion study was conducted with drug
product after 24 month long-term storage without placing the stressed sample back into the
refrigerator and continued storage up the end of shelf-life (36 months). To simulate the worst-case
scenario the Applicant should conduct the temperature excursion study at or near the end of the
proposed shelf-life of 36 month.

Biosimilarity
RGB-02 (INN of active drug substance: pegfilgrastim) is being developed as a biosimilar medicinal
product of Neulasta (marketing authorisation holder: Amgen Europe B.V.).
The present comparability study documents a comprehensive head-to-head comparability exercise
of RGB-02 and Neulasta, which was performed by including further RGB-02 drug product batches of
the final production scale manufacture and the final quality, i.e. representative of commercial material.
Batches of reference Neulasta medicinal product were comprehensively analysed in order to generate a
representative quality profile, i.e. to determine the reference ranges using statistical methods. The
comparability ranges established for the quality comparability exercise were based primarily on these
reference ranges. RGB-02 batches were used for the determination of the reference ranges. For
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establishing the comparability ranges, the reference ranges and the variability ranges were taken into
consideration.
Descriptive statistics was used for establishment of the comparability ranges, but no further details
have been provided. The Company should describe the statistical approaches used for establishing
similarity in more detail.
To claim similarity of RGB-02 to its reference medicinal product, a thorough physicochemical, structural
and biological characterisation as well as impurity profiling has been performed.
Structural characterisation of pegfilgrastim active substance was confirmed using multiple approaches
considering different aspects of the complex molecular structure.
Structural identity of pegfilgrastim in RGB-02 drug product with respect to the reference product
Neulasta on the level of primary structure was confirmed by an array of methods. Identity of higher
order structure was confirmed by spectroscopy techniques.
There is a significant difference between the average molecular weight values of the ensemble of
Pegfilgrastim molecules in Neulasta and RGB-02. This difference is explained by a difference in the
composition of the PEG moiety of the two drug products. As clearance of Pegfilgrastim mainly occurs
via GCSF receptor (CD114) binding and internalization, the difference in PEG size is expected to have
no effect on PK.
The purity profiles of RGB-02 and Neulasta was investigated. Orthogonal methods were deployed to
determine product-related impurities of pegfilgrastim. Purity testing showed highly comparable purity
profile of RGB-02 and Neulasta within the established comparability ranges. Sub-visible particle counts
in RGB-02 and Neulasta (by MFI) were comparable. The pegfilgrastim content and potency of RGB-02
and Neulasta were comparable.
Based on a cell proliferation assay, the biological activity of RGB-02 relative to Neulasta indicates
similarity. The receptor binding affinity of pegfilgrastim in RGB-02 showed similarity to Neulasta by
SPR and competitive ELISA.
Furthermore comparative stressed stability studies and forced degradation studies showed comparable
degradation patterns for RGB-02 Pegfilgrastim and EU Neulasta.
In conclusion, the quality of RGB-02 is comparable to the reference product Neulasta.

Post approval change management protocol(s)
Within the marketing authorisation application the Applicant has submitted a post approval change
management protocol. This protocol describes specific changes concerning the transfer of the
manufacturing of pegfilgrastim drug substance. Nevertheless, the proposed panel of methods is
considered not sufficient: Further, appropriate methods to compare relevant quality attributes such as
polydispersity, intact molecular weight, disulfide bridges and the thiol content are required.

Adventitious agents
A statement confirming that the product meets the TSE requirements of “Note for Guidance
EMEA/410/01 current revision & operative amendment of Directive 2001/83/EC“ is enclosed in Section
3.2.R. None of the excipients used is of animal or human origin. There are no viral adventitious agent
safety risks associated with this product. The production system utilises an E. coli manufacturing
platform which does not support the growth of viruses.
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GMO
Not applicable.

3.1.5. Discussion and conclusions on chemical, pharmaceutical and
biological aspects
For the drug substance (DS), two separate chapters including the manufacturing of filgrastim
intermediate and pegfilgrastim active substance were submitted. The provided data indicates that the
manufacturing process of both filgrastim intermediate and pegfilgrastim is capable of delivering a
product of consistently high quality. The control strategy is based on the risk assessment of process
parameters and quality attributes controlled by in-process controls. Prospective process validations on
consecutive commercial scale batches were performed at the corresponding manufacturing sites. The
manufacturing process development was sufficiently described. In order to compare batches from
different manufacturing process stages, an extensive data set was provided at least from one
representative batch of most of development stages. All analytical methods were validated
appropriately, adaptions have been performed if necessary. A comprehensive set of stability studies
including long-term, accelerated and stress studies was provided and the proposed shelf-life for
filgrastim intermediate and pegfilgrastim is acceptable.
Concerning the drug product the information provided in the P-part is in the main parts adequate. An
appropriate description and the composition of the drug product, which is intended to be marketed as a
pre-filled syringe, have been presented. The proposed biosimilar has the identical formulation to its
reference medicinal product Neulasta. Well known excipients, widely used in parenteralia, are used.
The manufacturing process development from laboratory scale through to plant scale manufacture is
sufficiently described. Compatibility with the manufacturing equipment was performed in laboratory
scale and validated for commercial use. Stress studies of the drug product were also studied during
manufacturing development. The intended commercial drug product will be manufactured at two
different sites. A comparable quality profile of drug product derived from both sites has been
demonstrated. Process validation based on multiple consecutive batches has been conducted for both
sites. The results from this validation work together with the provided batch data confirm that the drug
product process at both sites is capable to deliver product of a consistently high quality. An adequate
control strategy based on critical process parameters, in-process tests as well as an appropriate
release testing for relevant quality attribute ensures that only product of a sufficient high quality will
enter the market.
For the biosimilarity exercise, the Applicant has performed an extensive comparability exercise
(including side-by-side testing). For the detailed discussion and presentation of comparative data (e.g.
tables, diagrams, figures, etc.) between RGB-02 and Neulasta please refer to the quality assessment
report, section 3.2.R Regional information.
An appropriate panel of standard and state-of-the-art methods has been in used in an orthogonal
manner to characterise relevant physicochemical and biological quality attributes.
The primary structure of Efgratin/Cavoley is identical to that of the RMP. The difference in the
molecular weight distribution of the PEG moiety is explained by the difference in the composition of the
PEG moiety of the two drug products.
Polydispersity indicated similar PEG moieties between Efgratin/Cavoley and the RMP.
In general, differences were small and not considered relevant. As for a biosimilar usually expected
certain very minor, non-significant differences were detected. In particular, a slightly reduced impurity
profile has been measured for the biosimilar.
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Importantly, relative potency and receptor binding kinetics were highly similar for Efgratin/Cavoley and
the RMP.
In conclusion, comparability with the reference product Neulasta was demonstrated and based on the
data provided biosimilarity for RGB-02 can be concluded.
In summary, no Major Objection is raised; a limited number of other concerns related to various parts
of Module 3 have been identified and should be answered satisfactorily before a positive opinion can be
given from the quality point of view.

3.2. Non clinical aspects
3.2.1. Pharmacology
RGB-02 is a PEGylated human recombinant G-CSF (pegfilgrastim) with granulopoietic properties. This
pharmacological effect of RGB-02 has been investigated by in vitro and in vivo models using Neulasta,
an already authorised pegfilgrastim, as a comparator. This approach is in line with the initial product
specific guidance for the development of G-CSF (EMEA/CHMP/BMWP/31329/2005). A more recent
concept paper (EMA/CHMP/BMWP/214262/2015) now applies a risk-based approach, which obviates
the need of in vivo PD/toxicology studies in case of sufficient comparability at the pharmaceutical and
in vitro level.
The biosimilar candidate is recombinantly expressed via an E. coli expression system, like the
reference medicinal product (RMP), and as such non-glycosylated, containing an N-terminal methionine
group. Also N-terminal coupling chemistry, composition and content for the active substance as well as
a 20 kDa linear PEG linked to the N-terminal methionyl residue were chosen. Thus from the
manufacturing design perspective no critical differences are to be expected.
The focus of nonclinical comparability exercise for the product candidate thus remains on the in vitro
assessment of the potency to induce proliferation in G-CSF receptor expressing cell lines.
An in vitro head-to-head comparability exercise has been conducted, comparing 6 batches of RGB-02
(final drug product) and 7 batches of the reference product, indicating biosimilarity.
The biological activity of three batches of RGB-02 and three batches of Neulasta was compared in the
G-CSF receptor expressing cell-line NFS-60 by measuring their proliferation inducing capability. The
biological activity of all batches was within the acceptance range of 80-125 %. The relative biological
activities of RGB-02 and Neulasta were further equivalent to a reference material Neulasta batch.
Comparative pharmacodynamic effects of RGB-02 and Neulasta were tested in non-neutropenic rats
and in cyclophosphamide-induced neutropenic rats. In both study models, single sc doses of RGB-02
and Neulasta at 100, 300 or 1000 μg/kg increased ANC and WBC. There were no statistically
significant differences between the effect of RGB-02 and Neulasta, indicating similar biological activity
and efficacy profile in the non-clinical settings.
Studies on secondary pharmacodynamics, safety pharmacology and pharmacodynamics drug
interactions were not conducted, in line with EMEA/CHMP/BMWP/42832/2005 Rev1.
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3.2.2. Pharmacokinetics
No dedicated pharmacokinetic studies have been conducted with RGB-02. However, evaluation of
pharmacokinetic properties of RGB-02 when compared to Neulasta was included in GLP-compliant 4week toxicity studies in rats (studies FOB0020 and FOB0023). Validated ELISA assays were used for
determination of pegfilgrastim in rat plasma, and anti-GCSF-antibodies and anti-pegfilgrastim
antibodies in rat serum.
The comparative study of the pharmaco- and toxicokinetic properties (Toxicity Study by Once-Weekly
Subcutaneous Administration to CD Rats for 4 Weeks Followed by a 4 Week Recovery Period) of
Neulasta and RGB-02 indicated that the rate (Cmax) and extent (AUC168) of systemic exposure to
pegylated G-CSF in rats following the administration of RGB-02 were generally similar to those
following the administration of the reference product Neulasta.
The rate and extent of systemic exposure of rats to pegylated G-CSF appeared to be characterised by
nonlinear (dose dependent) kinetics following once weekly subcutaneous administration of RGB 02
over the dose range 100 to 1000 µg/kg with blood taken on Day 1 and Day 29. The increases of
systemic exposure were greater than the proportionate dose increment and there was statistical
significant evidence of non-proportionality for Cmax and AUC168 for both RGB-02 and Neulasta. The time
at which the maximum plasma concentration of G-CSF occurred (Tmax) was generally 12 h post-dose
after administration of RGB-02 as well as of Neulasta. The terminal half-life was in the range of 5.1 to
8.9 h, and appeared to be independent of dose and sex.
However, gender related differences were measured in AUC168 on day 29: systemic exposure of female
rats to pegylated G-CSF (both, RGB-02 and Neulasta) was significantly higher as compared to male
rats. The extent of systemic exposure of rats to pegfilgrastim was lower after repeated administration
of RGB-02 and Neulasta than after single administration. This effect was statistically significant for
male rats at all dose levels of RGB-02 but only for the 100 and 300 µg/kg doses of Neulasta.
After the acute administration, the rate of serum clearance of pegfilgrastim decreases with increasing
dose, which is attributed to saturation of the neutrophil-mediated clearance pathway. After the
repeated administration of pegfilgrastim, the serum concentration of pegfilgrastim declined rapidly at
the onset of neutrophil recovery, which is consistent with a self-regulating clearance mechanism.
It also needs to be addressed that administration of both, RGB-02 and Neulasta, resulted in a
considerable inter-individual variation in plasma concentrations of pegylated G-CSF which was higher
at Day 29 than on Day 1 (12 hrs post-dose). The coefficients of variation on Day 29 were >50% and
>70% for RGB-02 and Neulasta, respectively. To which degree this variability is attributed to the
pegylated nature of the compound and/or associated bioanalytical challenges is unclear.
The results in rats following single and repeated administrations of RGB-02 were generally similar to
those following the administration of the reference product Neulasta, with no obvious evidence for any
differences in systemic exposure between the test and reference product at any dose levels tested both
in male and females.

3.2.3. Toxicology
Four-week comparative repeat-dose toxicity studies were conducted in SD rats at subcutaneous RGB02 and Neulasta dose levels from 100 to 1000 µg/kg/week. Pegfilgrastim caused a range of findings at
all dose levels, and the range of findings was generally similar between RGB-02 and Neulasta.
ADA formation was detected in a low number of animals in each group, and included neutralising
ADAs. These findings were confirmed in a second study conducted to evaluate the presence/absence of
an immunogenic response in the animals seven days after the last dose to avoid interference by
residual plasma test material with the antibody assessment. ADA formation was positive in a low
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number of animals in each group. Neutralising antibodies were detected in both Day 28 and Day 36
samples from animals treated with Neulasta and animals treated with RGB-02. The incidence of
animals forming anti-drug antibodies and neutralising anti-drug antibodies to RGB-02 or Neulasta was
similar, demonstrating a similar degree of antigenicity.
In a local tolerance study in rabbits, subcutaneous injection of RGB-02 or Neulasta was well tolerated
with no systemic or local sign of reaction to treatment, and with no macroscopic or microscopic
pathology change associated with treatment.
Studies on genotoxicity, carcinogenicity, and reproduction and developmental toxicity were not
conducted. This is considered acceptable, and in accordance with EMEA/CHMP/BMWP/42832/2005
Rev1.
Taken together, there was no evidence of significant toxicity at doses of pegfilgrastim up to
1000µg/kg. The toxicokinetic profile, the potential for antibody formation and the range of findings
reported in the presented toxicity studies for RGB-02 were similar to those elicited by the reference
product Neulasta. All changes attributed to treatment showed at least partial recovery, with the
majority showing full recovery.
According to the presented toxicology data of comparative manner and the provided scientific
literature, RGB-02 can be considered as a biosimilar product to the medicinal product Neulasta from a
toxicological point of view.

3.2.4. Ecotoxicity/environmental risk assessment
A claim for exemption from conducting formal environmental risk assessment studies is made
according to the CHMP guideline on the environmental risk assessment of medicinal products for
human use (EMEA/CHMP/SWP/4447/00 corr 2), as the active ingredient unlikely results in a significant
risk to the environment:
Filgrastim is of proteinaceous nature which is exempted from an ERA according to the guideline on the
environmental risk assessment of medicinal products for human use (EMEA/CHMP/SWP/4447/00
corr)., and the PEG component is expected to be excreted in bile and urine and then become subject to
aerobic microbial degradation.
The justification (Module 1.6.1.) for not submitting Environmental Risk Assessment studies, as
postulated in the CHMP guideline on the environmental risk assessment of medicinal products for
human use (EMEA/CHMP/SWP/4447/00 Corr 2), is appropriate.
Efgratin/Cavoley, being developed as a biosimilar to Neulasta and having pegfilgrastim as the active
substance, is not expected to pose a risk to the environment.

3.2.5. Discussion on non-clinical aspects
The Applicant provided a comprehensive dossier to demonstrate analytical similarity between RGB-02
and the reference medicinal product Neulasta, including head-to-head analysis of RGB-02 and Neulasta
batches in biological activity assays.
The non-clinical documentation comprises in vitro and in vivo studies on pharmacodynamics effects,
repeat dose toxicity studies in rats, and a study on local tolerance in rabbits.
However, the focus of non-clinical comparability exercise for the product candidate was on the in vitro
assessment of the potency to induce proliferation in G-CSF receptor expressing cell lines.
Comparability tests of RGB-02 with the reference product Neulasta included in vitro determination of
cell proliferation on G-CSF responsive NFS-60 cells.
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In line with Annex to Guideline on similar biological medicinal products containing biotechnologyderived proteins as active substance: non-clinical and clinical issues - Guidance on similar medicinal
products containing recombinant granulocyte-colony stimulating factor
(EMEA/CHMP/BMWP/31329/2005), two in vivo rodent models, neutropenic and non-neutropenic, have
been used to compare the pharmacodynamics effects of RGB-02 and the reference product Neulasta:
Pharmacodynamic effects were tested comparatively in non-neutropenic rats as well as in CP-induced
neutropenic rats. In both study models, RGB-02 and Neulasta increased ANC and WBC; there were no
statistically significant differences between the effects of RGB-02 and Neulasta, indicating similar
biological activity and efficacy profiles in the non-clinical settings. Pharmacology of RGB-02 is
sufficiently established for the purpose of a biosimilar application.
The analytical methods used for assessing plasma levels of pegfilgrastim, anti-pegfilgrastim antibodies
and neutralising antibodies are considered adequately validated.
The non-clinical toxicological development program consisted of a 4-week, once weekly SC, repeat
dose toxicity study (followed by a 4 week recovery), an investigative toxicity and immunogenicity
study by subcutaneous administration in CD rats and a local tolerance study in the rabbit following SC
injection.
There was no evidence of significant toxicity at doses of pegfilgrastim up to 1000 µg/kg. The
toxicokinetic profile, the potential for antibody formation and the range of findings reported in the
presented toxicity studies for RGB-02 were similar to those elicited by the reference product Neulasta.
All changes attributed to treatment showed at least partial recovery, with the majority showing full
recovery.
Gender related differences were measured in AUC168 on day 29: systemic exposure of female rats to
pegylated G-CSF (both, RGB-02 and Neulasta) was significantly higher as compared to male rats in
Toxicity Study FOB 0020. The extent of systemic exposure of rats to pegfilgrastim was lower after
repeated administration of RGB-02 and Neulasta than after single administration. This effect was
statistically significant for male rats at all dose levels of RGB-02 but only for the 100 and 300 µg/kg
doses of Neulasta. However, these differences observed in AUC168 on Day 29 were gender differences
and not differences between RGB-02 and Neulasta. There are several physiological features which may
have impact on subcutaneous absorption of pegylated G-CSF, although, the exact source of this gender
related difference is unknown.
According to the presented comparative toxicology data and the provided scientific literature, RGB-02
can be considered biosimilar to Neulasta.
The absence of secondary PD, safety pharmacology, reproduction toxicology, mutagenicity and
carcinogenicity studies and drug interaction studies is acceptable, as these studies are not routine
requirements for non-clinical testing of similar biological medicinal products and relevant information
can be abridged from the reference medicinal product SPC.
RGB-02 is not expected to pose a risk to the environment.
Taken together, the submitted non-clinical data support biosimilarity of RGB-02 and the human use
thereof.

3.2.6. Conclusion on non-clinical aspects
RGB-02 can be considered similar to the reference product Neulasta in terms of in vitro and in vivo
pharmacology, and toxicological, toxicokinetic and immunogenicity profiles. RGB-02 may be granted
marketing authorisation from a non-clinical point of view.
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No major objections or other concerns are raised on the provided non-clinical data.

3.3. Clinical aspects
Efgratin/Cavoley (RGB-02) has been developed as a biosimilar to Neulasta. The active substance is
pegfilgrastim, a recombinant human granulocyte colony-stimulating factor (G-CSF) covalently
conjugated with a single 20 kDa polyethylene glycol (PEG) molecule.
The Applicant intends to claim the same therapeutic indication for Efgratin/Cavoley as granted for
Neulasta in the European Union.
The recommended dose is 6 mg, administered subcutaneously (SC) as a 6 mg/0.6 ml solution for
injection.
The clinical biosimilarity programme comparing RGB-02 (Efgratin/Cavoley) to Neulasta is based on
three clinical studies;
•

Comparative PK/PD study in healthy volunteers (study 74080).

•

Comparative efficacy and safety study in female breast cancer patients receiving
myelosuppressive chemotherapy (study RGB-02-101).

•

Comparative PK/PD study in healthy volunteers (study RGB-02-001); newly provided with this
application.

The two first studies (study 74080 and RGB-02-101) were already provided with the initial MAA
(EMEA/H/C/004023).
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•

Tabular overview of clinical studies

3.3.1. Pharmacokinetics
The design, methods and description of conduct of the PK/PD studies are presented in the
pharmacokinetics section, endpoints and results regarding PD are presented in section 3.3.2.
3.3.1.1. Methods
Bioanalytical methods
PK assay:
In PK/PD Study 74080 serum pegfilgrastim concentrations were measured using commercially
available assay kit, an assay kit designed to detect G-CSF based on a sandwich enzyme-linked
immunosorbent assay (ELISA) technique.
The ELISA assay was validated in compliance with the Medicines for Human Use (Clinical Trials)
Regulations 2004 (Statutory Instrument 2004 No. 1031) and subsequent amendments & the principles
of ICH Harmonised Tripartite Guidelines for GCP (May 1996) for the measurement of Pegfilgrastim
(Neulasta and RGB-02) in human serum.
The method used Neulasta drug product to prepare calibration standards in human serum; Neulasta
and RGB-02 to prepare quality control and spiked samples in human serum assay matrix. The assay
validation procedures assessed calibration curve; assay drift; linearity of dilution; hook effect;
precision and accuracy; selectivity; specificity; stability; and clotting time assessment.
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The bioanalytical method for determination of pegfilgrastim in human serum was found to be accurate
and precise over the range121 to 2500 pg/mL. The method was validated using whole serum and
samples expected to be above the calibration range of the method were diluted up to 1000-fold with
pooled human serum. The lower limit of quantification (LLOQ) was 121 pg/mL and hook effect did not
occur up to a maximum of 500 ng/mL pegfilgrastim in human serum.
The specificity of the method was acceptable with no evidence of interference of GM-CSF or M-CSF with
the determination of pegfilgrastim. Selectivity test demonstrated that matrix effects, likely due to
endogenous G-CSF, may interfere with determination of pegfilgrastim, so that 7 of 10 samples tested
were within ± 20% RE for recovery of a 200 pg/mL spike of pegfilgrastim. As 9 of 10 samples were
within ±25% RE and there was good agreement between both Neulasta and RGB-02 recovery, this was
considered acceptable given that there would be very little impact on pharmacokinetic calculations for
a dose of 6 mg pegfilgrastim. Pegfilgrastim was stable in human serum at room temperature for at
least 2 hours, when stored frozen for up to 6 months at both -20 and -80ºC and through 3 freeze-thaw
cycles.
Bioanalytical assay performance during the course of the PK sample analysis was acceptable; the
precision of QC samples was with CV ≤ 20 % and the RE% values were within -2.5 and 9.5 %
including all QC levels and both analytes. The incurred sample re-analysis (ISR) confirmed the
suitability of the method as 89% of ISR samples (360) passed the acceptance criteria.
For the PK/PD study RGB-02-001 the same ELISA assay was used.
After successful method re-establishment (6 precision and accuracy runs) comparability between RGB02 and Neulasta, room temperature stability, parallelism and suitability of the assay for the analysis of
haemolysed and lipaemic samples were assessed in order to meet guidance requirements.
RGB-02 and Neulasta were comparable in the assay based on the 90% CI for the geometric mean ratio
of biosimilar to originator in the 6 precision and accuracy runs. Pegfilgrastim was found to be stable in
human serum for at least 4 hours at room temperature. Normal, haemolysed and lipaemic clinical
study samples were selected for parallelism assessment and diluted serially using the appropriate
pooled normal, haemolysed or lipaemic matrix. All in-range dilutions met the acceptance criteria of CV
≤ 30 % in each dilution series. The method is considered suitable for the analysis of haemolysed and
lipaemic samples.
Bioanalytical assay performance during sample analysis was acceptable. Precision and accuracy were
good with CV ≤ 14.5 % and |bias| ≤ 4.1 % for all QC levels of both analytes The ISR results confirmed
the suitability of the method as 72.7 % (343 out of 472) met the acceptance criteria of being within
30 % of their respective mean.
In summary, the established ELISA assay for determination of pegfilgrastim in human serum samples
has been adequately validated and is considered suitable for its purpose.
Immunogenicity:
NOTE: Regarding the new provided PK/PD study RGB-02-001, no immunogenicity results are available
at the date of this interim CSR. Immunogenicity measurements will be carried out with newly
established immunogenicity assays, developed and validated according to the new requirements of the
most recent immunogenicity guideline (EMEA/CHMP/BMWP/14327/2006 Rev1). The final version of the
CSR will contain all immunogenicity results for this study. The current absence of evaluable
immunogenicity results and validation report is considered a formal MO.
The presentation in this section therefore currently contains data from studies 74080 and RGB-02-101,
already presented in the initial Efgratin/Cavoley MA procedure (EMEA/H/C/004023).
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Studies 74080 and RGB-02-101:
All serum samples were initially screened for both anti-RGB-02 and anti-Neulasta antibodies and any
positive samples underwent confirmatory analysis to determine if they were true positives. Any
samples considered to be true positives were planned to undergo a neutralising anti-drug antibody
(nAB) analysis. A number of ADA positive samples were identified at screening, however, these were
declared false positives following a confirmatory assay where sera were first pre-incubated with
Neulasta, Neupogen (filgrastim – no pegylated moiety) and lenograstim (recombinant human GCSF),respectively. This confirmatory assay would not have been able to discern specifically anti-PEG
antibodies, and the design of the assay was not in accordance with a scientific advice received.
According to current guidelines (EMEA/CHMP/BMWP/14327/2006 Rev 1), confirmatory assays should
also include competition (blocking) using the PEG moiety of the molecule. Data confirming the lack of
antibody responses to the PEG moiety of RGB-02 and Neulasta is requested.
The Applicant submitted also validation reports for the determination of neutralising anti-pegfilgrastim
antibodies (in vitro bioassay) for purposes of immunogenicity testing in post-authorisation safety
studies.
Validation made use of affinity purified, polyclonal goat anti-recombinant human (rh) G-CSF as positive
control, which seems appropriate for this purpose.
Both methods for the determination of anti-pegfilgrastim antibodies in human serum seem sufficiently
tolerant to the presence of drug (pegfilgrastim) and endogenous G-CSF. with tolerance to at least 0.1
µg/mL at the LPC concentration of 300 ng/mL (positive control antibody): Dosing of pegfilgrastim with
≤6 mg is expected to generate exposure below 0.001 ug/mL at immunogenicity sampling time points
(day 1, 15 and 28). Also human serum G-CSF levels are expected to be below the tolerance limit: in
healthy subjects serum G-CSF levels are <30 pg/mL, may be higher for tumour patients (Bahar 2010)
and further elevated during infection (30–3,199 pg/mL - Panopoulus and Watowich, 2008).
The method for detection of neutralising antibodies assessed relevant determinants with HPC (10
µg/mL), MPC (5 µg/mL) and LPC (2.5 µg/mL) against pooled normal serum used as NC: Average
sensitivity was slightly above or below 1.5 µg/mL, depending on the inclusion/exclusion of outliers,
while 95th percentile sensitivity was around 2.8 µg/mL (w outliers) and 2 µg/mL (w/o outliers). Antipegfilgrastim neutralising antibodies (affinity purified polyclonal antibody of sera from rabbit
immunised with highly pure (>98%) recombinant human G-CSF) were used as analyte. No hook effect
was observed up to 64 µg/mL, a screening cut point of 0.56 was established with serum from cancer
patients, and drug tolerance was shown for up to 1 ng/mL.
Statistical methods
Populations for analyses (Study 74080, Study RGB-02 001):
Three different populations were defined for reporting and analysis purposes:
- Safety Population: defined as all randomised subjects who received at least one dose of study drug.
- PK Population: Subjects were planned to be assigned as “PK Valid” and submitted to statistical
evaluation if they have completed the study according to protocol (per protocol population) with no
major protocol deviations that could have an impact on the PK results.
- PD Population: Subjects were planned to be assigned as “PD Valid” and submitted to statistical
evaluation if they have completed the study according to protocol (per protocol population) with no
major protocol deviations that could have an impact on the PD results.

Withdrawal Assessment Report
EMA/CHMP/180294/2019

Page 31/106

Statistical Analysis of PK Data
Study RGB-02 001:
Formal statistical analysis was performed on log-transformed PK parameters Cmax, AUC0-tlast and
AUC0-inf for PEG-G-CSF compared between treatments using a mixed model analysis of variance
(ANOVA) for a crossover design i.e. including fixed effects for treatment, period, sequence and subject
within sequence.
Point estimates and their associated 90% CIs for the natural log transformed PK parameters for the
difference between test (ie RGB-02) and reference (ie Neulasta) were obtained from the model. The
point and interval estimates were back transformed to give estimates of the adjusted geometric
means, adjusted geometric mean ratios (GMRs) and 90% CI for the adjusted GMRs where the ratio
was defined as test/reference.
In order to demonstrate comparability, the 90% CI must have been contained within the acceptance
limits of 80.00% and 125.00% (rounded to two decimal places) for each of the primary PK endpoints ie
Cmax and AUC0-inf.
The intra-subject variability values were calculated for both treatments combined and were obtained
from the residual term from the SAS output.
The statistical analysis was performed using actual treatment received and planned sequence as
detailed on the randomisation schedule. Non-rounded values were used in the statistical analysis.
Adjusted geometric means, corresponding ratios (%) and 90% CIs were presented to two decimal
places.
As a 1% difference in the doses of Pegfilgrastim administered between RGB-02 and Neulasta® batches
was detected, as pre-defined in the study protocol, the analyses of Cmax, AUC0-tlast and AUC0-inf
values were performed both without and with dose correction but the former was the considered the
primary analysis.
Study 74080 For the final analysis, AUC0-tlast, AUC0-inf, and Cmax natural logarithmically (loge)
transformed values for PEG-G-CSF were planned to be compared between treatments using a mixed
model analysis of variance (ANOVA) for a cross-over design i.e. including fixed effects for treatment,
period, sequence and a random effect for subject within sequence. (1-2α adjusted) CI for the ratio of
the Test (RGB-02) and Reference (Neulasta) products were planned to be calculated.
In order to demonstrate comparability a point estimate and (1-2αadj) CI were to be constructed using
the error variance obtained from the ANOVA. The point and interval estimates were back transformed
to give estimates of the ratio RGB-02 relative to Neulasta. If the (1-2αadj)% CI lies within the
acceptance range of 80.00% and 125.00% (rounded to two decimal places) then comparability (with
respect to AUC or Cmax(obs)) can be concluded.
3.3.1.2. Clinical
The clinical data to support similarity in PK and PD between RGB-02 and Neulasta was generated in
two comparative studies in healthy volunteers. After the first PK/PD study 74080 failed to demonstrate
PK similarity, and due to uncertainty regarding the methodological approach of several post-hoc dosecorrective recalculations and simulations, the initial application was withdrawn.
A further PK/PD study (with similar active substance content of RGB-02 and Neulasta study batches)
was performed. This second PK study RGB-02 001 is considered pivotal for demonstration of PK/PD
similarity and is therefore presented first.
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No PK data was evaluated in the comparative efficacy/safety study in breast cancer patients.
Study RGB02-001
Design:
This was a single-centre, randomised, active-controlled, double-blind, two treatment, two period, two
sequence, two way crossover PK and PD study of RGB-02 and Neulasta in healthy male and female
subjects.
In each study period, a single 6mg dose of RGB-02 or Neulasta was administered via SC injection into
the abdomen. Administration was separated by a 46 day washout period, corresponding to
approximately 15 half-lives.
Study initiation date (first subject screened): 10-APR-2017, Study completion date: 04-OCT-2017
Blood samples for measurement of serum pegfilgrastim were taken pre-dose (0 h) and 1, 2, 3, 4, 8,
12, 14, 16, 18, 20, 22 hours (Day 1) 24, 30 hours; 24, 30, 36, 42 h (Day 2); 48, 56, 64 h (Day 3); 72,
80 and 88 h (Day 4) 96 and 108 h (Day 5); 120 h (Day 6); 144 h (Day 7); 168 h (Day 8); and then on
Days 10, 14, 17 and 21 of each treatment period.

Treatments:
Each subject received one 6 mg single dose of RGB-02 and one 6 mg single dose of Neulasta.
-

Regimen A: RGB-02 6 mg SC

-

Regimen B: Neulasta 6 mg SC (batch number 1076259B, by Amgen Europe BV, Breda, The
Netherlands)

Each product was administered as a 6 mg SC injection into the abdominal area. The dose on the
second period was administered on the opposite side of the abdomen (intended to be the left) to that
of the first dose (intended to be the right).
Treatment assignment was not known to subjects, the Sponsor or staff (including the staff of the
laboratories involved), who were involved in the clinical evaluation of the subjects and the analysis of
data.
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Re-labelling of Neulasta syringes and over labelling of the needle caps of both the test and reference
products was used to ensure the blinding. The plunger rod of Neulasta was replaced by the same type
of plunger rod used for the RGB-02 syringes. The randomisation schedule was generated by unblinded
sponsor personnel and held by the Sponsor until database lock.
Objectives:
The primary PK variables were Cmax and AUC0-inf, which was agreed upon in the EMA Scientific
Advice (EMEA/CHMP/SAWP/172548/2017). AUC0-t, AUC%extrap, Tmax, t1/2 and lambda-z were
evaluated as secondary PK variables.
PK parameters were calculated for all subjects who received a dose of study medication (= PK set).
Cmax/D, AUC0-tlast/D and AUC0-inf/D were additionally calculated, where D is the actual dose
administered. This analysis was pre-defined per protocol.
In order to demonstrate comparability, the 90% CI had to be contained within the acceptance limits of
80.00% and 125.00% (rounded to two decimal places) for each of the primary PK endpoints, Cmax
and AUC0-inf.
Results:
Demographic characteristics:
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Patient flow:
Overall, 150 subjects were randomised and enrolled in the study. All 150 subjects were included in the
safety population, 128 subjects were included in the PK population (19 [12.7%] subjects did not
complete both study periods, 2 [1.3%] subjects did not have a complete profile in both study periods
and 1 [0.7%] subject had no result around the expected Cmax) and 129 subjects were included in PD
population (the same subjects excluded from the PK population were also excluded from the PD
population, with the exception of the 1 subject who had no PK concentration result around the possible
Cmax).
A total of 129 (86.0%) subjects completed the study according to the protocol, with no major protocol
deviations that could have had an impact on the PD results, and were included in the PD population.
The same subjects excluded from the PK population were also excluded from the PD population, with
the exception of 1 subject (who had no result around the possible Cmax) as the subject had complete
PD data.
Pharmacokinetic results:
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For the primary PK endpoints Cmax and AUC0-inf, the ratios of the adjusted geometric means were
97.37% and 99.65%, respectively. The corresponding 90% CIs were contained within the acceptance
limits of 80.00% and 125.00% i.e. (86.75%, 109.28%) and (88.94%, 111.65%) for Cmax and AUC0inf, respectively. Therefore, it was concluded that RGB-02 and Neulasta are comparable with respect to
these primary endpoints.
The comparative results of the secondary endpoints also support PK similarity. The half-life of RGB-02
was about 4.3 h longer than Neulasta.
There was no evidence of a period or sequence effects from the ANOVA. There was no evidence of a
statistically significant difference between treatments.
Results based on pre-defined dose-corrected parameters were consistent: GMRs were 96.40%,
98.65% and 98.51% for Cmax/D, AUC0-inf/D, and AUC0-tlast/D, respectively. The corresponding 90%
CIs were also contained within the acceptance interval of 80.00% to 125.00%. The absolute difference
in dose was 1%; the non-corrected analysis is defined as primary analysis.
Examples of single subject PK exposure profiles in comparison to the respective PD profiles:
A substantial amount of single subject dose-concentration curves show marked intra-subject
differences in exposure between treatments. In most of these subjects the PD response was
nevertheless quite similar, despite the marked PK difference. Some examples are displayed below:
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PK profile of Subject

PD profile of Subject

PK profile of Subject
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PD Profile of subject

PK Profile of subject

Profile of subject
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Whilst it is acknowledged that, for the product class in general, high intra-subject variability in PK
response are to be expected (for sample size calculation an intra-subject CV of 47% was assumed),
the overall picture of the differences in PK profiles is somewhat peculiar and requires further
elaboration to confirm reliability of the conclusion on bioequivalence drawn from this data material.
Moreover, the differences in PK are in most cases not at all reflected in the corresponding PD curves
(see also PD section).
Study 74080
Design:
Randomised, Double-Blind, Single 6 mg Fixed Dose, Two-Treatment, Two-Period, Two-Sequence, TwoWay Crossover Comparative Pharmacokinetic and Pharmacodynamic (Phase I) Study of RGB-02
Compared to Neulasta in Healthy Adult Subjects; Study period: 07 Sep 2011 to 26 Jul 2012.
The cross-over design concept is considered appropriate to reduce the inter-subject variability The
study was performed in a double-blind manner. The measures taken to organise and keep the blinding
are considered adequate.
Population:
110 healthy volunteers, 81 male, 29 female aged 18-55 years
Treatment:
Each drug was administered as a 6 mg SC injection into the abdominal area. A 46-day washout period
between treatments (17.8-24-half-lives) was chosen to ensure that all measurements returned to
baseline.
Data provided in the dossier indicate a comparable quality profile of the RGB-02 batch used in phase I
with the intended commercial material.
Sampling:
Blood samples for measurement of serum pegfilgrastim were taken pre-dose (0 h) and 0.5, 1, 2, 3, 4,
8, 12, 18 hours (Day 1); 24, 30, 36, 42 h (Day 2); 48, 56, 64 h (Day 3); 72, 80 and 88 h (Day 4) 96
and 108 h (Day 5); 120 h (Day 6); 144 h (Day 7); 168 h (Day 8); and then on Days 10, 14, 17 and 21
of each treatment period.
The samples were taken until d21 post dose which corresponds to 8.2-11 half-lives and able to cover
more than 90% of AUC0-inf.
Immunogenicity blood samples were collected on Day -1, pre-dose on Day 1, Day 46 and at the endof-study visit (Day 92 ± 3 days).
Primary PK endpoint
AUC0-tlast (area under the concentration-time curve from dosing to the last measurable concentration)
as co-primary endpoint with PD endpoint ANC AOBEC0-tlast
Secondary PK Endpoints:
Cmax

Maximum serum concentration

Tmax

Time to reach Cmax

AUC0–inf

Area under the concentration-time curve from dosing to infinity

λz

Terminal rate constant
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t1/2

Apparent terminal half-life

A comparability acceptance margin of 80% to 125% was selected for the PK analysis.
Sample size calculation:
A blinded sample size recalculation was planned based on a midcourse estimate of the intra-subject
variability after the first three cohorts, (between 20 and 30 evaluable subjects) having completed the
last PK/PD sampling point Day 67. Based on the estimates obtained from the recalculation, it was
determined that 88 evaluable subjects would have to complete the study in order to have the required
power to determine biosimilarity between RGB-02 and Neulasta. The non-evaluable rate in cohorts 1 to
3 was 14% (4 out of 29 subjects); assuming an increased non-evaluable rate of 20%, a total of 110
subjects were enrolled in the study.
An adjusted type 1 error rate (αadj) was applied in the analysis of the PK endpoints. A point estimate
and a (1-2αadj)% confidence interval (CI) for the ratio of the test (RGB-02) and reference products
were constructed (using the error variance obtained from the ANOVA):
•
•

For the primary PK endpoint AUC0-tlast, αadj was 0.0499323, i.e., a 90.01% CI was used.
For the secondary PK endpoints AUC0-inf and Cmax, αadj was 0.0420992, i.e., 91.58% CIs
were used.

•

In a similar way, for t1/2 an adjusted 91.58% CI was applied. All other PK endpoints
were assessed using descriptive statistics only.

The point estimate and CI were back-transformed to give estimates of the ratio of RGB-02 relative to
Neulasta. If the (1-2αadj)% CI was within the acceptance range of 80.00% to 125.00% (rounded to 2
decimal places) then comparability (with respect to AUC or Cmax) was concluded.
In addition to PK and PD, safety and immunogenicity were also evaluated in a comparative way.
The Applicant was asked to clarify issues in relation to the methodology employed to control the type I
error in the submitted two-stage adaptive design. Answers have been provided and assessors conclude
that the potential magnitude of the change of the width of confidence intervals is sufficiently small to
allow the conclusion that potential type-1-error inflation introduced by sample size reassessment has
practically no impact on benefit/risk assessment and decision making in this setting.
Study conduct:
Patient flow:
A total of 110 subjects were randomised, 55 to Sequence 1 and 55 to Sequence 2. All 110 randomised
subjects received at least one dose of study drug.
97 subjects completed the study. All 110 subjects were included in the safety population and 96
subjects (87.3%) were included in the PK and PD populations.
The main protocol deviation was that the subjects did not attend at different sampling time points.
These deviations are considered acceptable and have no impact on the outcome of the study.
Amendments
Two protocol non-substantial amendments were made.
Main changes in the planned analyses comprised:
•

the additional use of conventional 90% CIs with α = 0.05 for the statistical analysis of the PK
data and 95% CIs with α = 0.025 for the PD data;
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•

after review of the results from the PK analysis, additional summary table would be produced
for a restricted PK population for the parameters AUC0-inf and t1/2.

Protocol deviations were documented and protocol deviations with possible impact on the PK or PD
analysis or safety evaluation were discussed by the applicant and are considered to be handled
appropriately.
Pharmacokinetic results:
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Comparability was to be established for the primary PK endpoint AUC0-tlast if the (1-2αadj)% CI was
entirely within the acceptance range (80.00%, 125.00%).
For the primary PK endpoint AUC0-tlast the ratio of the adjusted geometric means was 122.71% and
the (1-2αadj)% CI was (110.10%, 136.76%). As the upper limit of the CI exceeded the acceptance
limit, it could not be concluded that RGB-02 and Neulasta were comparable with respect to this
primary endpoint. Results based on conventional 90% CIs were identical.
Further mean Cmax was higher with RGB-02. The GMR was 121.65%, the 95% CI exceded the upper
confidence limit of 125%. Tmax was similar between treatments (18h). It is noted that the suggested
test is not for equivalence evaluation, and that a conclusion of ‘no difference’ between treatments
cannot be drawn from a non-significant result.
Additional restricted analysis with reliable estimates for AUCo-inf and t1/2 for both treatments:
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For AUC0-inf the ratio of the adjusted geometric means was 124.42% and the (1-2αadj)% CI was
(103.78%, 149.16%). As the upper limit of the CI was greater than the upper limit of the acceptance
range, it could not be concluded that RGB-02 and Neulasta were comparable with respect to this
secondary endpoint.
Comparability between RGB-02 and Neulasta could therefore not be concluded with respect to Cmax and
AUC0-inf. The results from the restricted PK and PK populations were similar. Furthermore, the results
based on conventional 90% CIs were similar to those seen using α-adjusted CIs for the corresponding
populations.
As for the full PK population, the half-life of the 2 compounds appeared highly similar based on the
restricted PK population. Results based on conventional 90% CIs were similar to those seen using αadjusted CIs for the corresponding populations.
Conclusion:
Systemic exposure tended to be higher following dosing with RGB-02 when compared to Neulasta,
reflected by geometric mean estimates of Cmax and AUC0-tlast for RGB-02 that were 22.7% and 23.7%
higher, respectively.
The results show that these products are (statistically) significantly different at the corresponding
alpha values, since the confidence intervals do not include the 100%. Furthermore these differences
may be even larger than the conventional 20% that had been predefined in the protocol for assessing
equivalence, or even 25% (75.00-133.33% acceptance range). Therefore, PK comparability has not
been demonstrated.
Following completion of the combined PK/PD study a quantitative analysis of the batches of RGB-02
and Neulasta used in the study was undertaken. Differences in the relative active substance content as
well as the extractable volumes revealed that the dose of RGB-02 applied in this comparative trial was
6.0 % higher than the applied dose of Neulasta (although within the stated specification).
Neulasta has non-linear, supra-proportional pharmacokinetics and a 1% increase in dose can result in
a 2-2.5% increase in the PK parameters AUC and Cmax in the therapeutic dose-range of 6 mg Neulasta.
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The Applicant argues that the supra-proportional PK of pegfilgrastim, together with the observed 6%
increase in the dose of active substance for the RGB-02 drug product, could explain the differences in
PK parameters.
Several dose-adjusted PK re-analyses for the evaluation of bioequivalence have been performed by the
applicant. These post-hoc data driven analyses were not reassuring to support the hypothesis that the
observed marked differences in PK profiles between Neulasta und RGB-02 were mainly explained by a
6% difference in dose. As a further PK study was provided with this new application, which is seen
pivotal regarding Pharmacology results, the uncertainties with these re-calculations are not seen
substantial for the actual application and therefore are not further discussed in this report. Reference is
made to the clinical report.
Detailed root cause analysis for the PK difference in Phase I PK/PD study (study 74080)
In addition to a repeated PK/PD study with similar active substance content between test and
reference product, for the present submission the Applicant provided a detailed discussion on the
potential root causes, which might have led to the observed PK difference between RGB-02 and EUsourced Neulasta. This evaluation was conducted in a multidisciplinary manner and covered physicochemical, analytical, biological and clinical aspects.
As outlined in the quality overview section of this report, a comprehensive biosimilarity exercise has
been conducted. Comparability ranges for critical quality attributes based on analysis of up to 47
batches of EU-sourced Neulasta have been established and compared with the variability of up to 13
batches of RGB-02. In addition, several separate head-to-head comparisons with up to 7 batches of
EU-sourced Neulasta and 6 batches of RGB-02 have been conducted. Overall, a highly comparable
quality profile of RGB-02 and EU-sourced Neulasta has been demonstrated.
It should be noted that in particular the failed phase I PK/PD study has been supplied with a biosimilar
batch (A16001) that was not produced by the final, intended commercial manufacturing process.
Furthermore, the similarity evaluation conducted with this batch has been performed with a limited
panel of methods. Nonetheless, despite these limitations a similar quality profile of this small-scale
batch with EU-sourced Neulasta could be demonstrated. As usually expected for a biosimilar certain
very minor, non-significant differences were detected. In particular, a slightly reduced impurity profile
has been measured for the biosimilar.
Impurities of the Phase I batches of RGB-02 and Neulasta have been compared and evaluated
regarding their potential influences on the PK parameters. Biological activity (potency), the potential
effect on the ELISA based PK assay and the potential influence on PK parameters according to the
supposed mechanism of clearance have been estimated:
For four impurities the differences between the products were higher than 0.5%.
Two of the impurities may have marginal influence on the PK. However, due to their low levels and
opposite effects on AUC and clearance, the overall effect is expected to be marginal. The third
impurityfor which the difference in concentrations between the products is 0.6%, is considered to
increase the difference in AUC seen in the PK study. The concentration of the fourth impurity ) is
markedly higher (1.2%) in RGB-02 than in Neulasta. It is resumed that the PK effect of this impurity, if
any, would result in a decrease of the AUC for RGB-02. Considering the opposite effect of the third
impurity (higher in Neulasta) versus the effect of the fourth impurity (identified in RGB-02) it is
concluded that the sum of these effects is nearly zero, therefore identified impurities are unlikely to
have influenced the PK study results.
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A potential bias in the ELISA assay used for the quantification of RGB-02 and Neulasta in the plasma
samples could have explained the PK difference between the treatments; however, this possibility can
be excluded based upon the pre-study and in-process assay validation data. Single ELISA assay was
used for the reference and the biosimilar drug. The calibrator was Neulasta and matrix spiked QC
samples for both analytes were measured in the runs, simultaneously with the study samples. The
results of quality control measurements in the validation and production phase showed highly
comparable responses (same RGB-02 and Neulasta batches were used in validation and production
runs).
Summary: Minor differences detected in quality attributes were analysed in regard to their impact on
PK differences. Biological activity (potency), the potential effect on the ELISA based PK assay and the
potential influence on PK parameters according to the supposed mechanism of clearance have been
estimated. Elimination half-life was comparable between treatments, supported by similar in-vitro
receptor binding capacity. Moreover, the differences in the level of certain impurities between RGB-02
and Neulasta have also been taken into consideration.
Based on this extensive review, the Applicant concluded that the cumulative impact of the slight
differences in certain impurities between RGB-02 and Neulasta might have some contribution to the
result of the PK study, but it is considered to be marginal.

3.3.2. Pharmacodynamics
The pharmacodynamic properties of RGB-02 and the reference product Neulasta were evaluated in two
comparative PK/PD studies.
Study RGB-02-001
The primary PD endpoints were ANC AOBEC0-tlast and ANCmax and the secondary PD endpoints were
ANC Tmax and ANC AUC0-tlast.
The following PD parameters for ANC values were estimated for each subject and regimen:
ANC AOBEC0-tlast: Area over the baseline effect curve where baseline is defined as the observed
baseline ANC value for that period to the last measured time point, where the baseline value is taken
as the average of the admission and pre-dose values
ANCmax Maximum change from baseline, where the baseline value is taken as the average of the
admission and pre-dose values
ANC Tmax: Time to reach ANCmax
ANC AUC0–tlast: Area under the ANC time curve from dosing to the last measured time point
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Results:

RGB-02: Maximum ANCs occurred between 8.00 and 96.02 h post-dose in individual subjects. ANCs
were similar to those observed at baseline from between 312 h onwards in individual subjects.
Neulasta: Maximum ANCs occurred between 24.00 and 108.02 h post-dose in individual subjects.
ANCs then decreased, exhibiting secondary peaks or transient plateaux. By 312 h post-dose, ANCs
were similar to those observed at baseline.

For the primary PD endpoints ANCmax and ANC AOBEC0-tlast, the ratios of the adjusted geometric
means were 99.83% and 101.00%, and the 95% CIs were (96.06%, 103.75%) and (97.21%,
104.94%), respectively. As the CIs were within the acceptance range, it was concluded that RGB-02
and Neulasta are comparable with respect to the primary PD endpoints.
From the ANCOVA model there was evidence of a significant sequence effect for ANC AOBEC0-tlast, pvalue=0.013 (SAS output contained in Appendix 16.1.9). Subjects randomised to Sequence AB (RGB02 administered in Period 1, Neulasta administered in Period 2) had higher average exposure levels
than those randomised to Sequence BA (Neulasta administered in Period 1, RGB-02 administered in
Period 2) for both periods. The applicant discussed, that it appeared to be a genuine group effect and
there was no evidence that the treatment effect was different between the 2 randomised groups. As
the sample size of the study was determined based on the highly variable PK parameter AUC0-inf, the
study was likely to be over-powered for the PD analysis and evaluation. This fact could turn any
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marginal initial pre-study differences between groups (such as marginal differences in age) into
statistically significant, but clinically not relevant, sequence effect.
The results of the secondary endpoint ANC AUC0-tlast were similar to those of ANC AOBEC0-tlast and
the corresponding 95% CI (99.01%, 103.57%) was also contained within the acceptance interval.

Study 74080
The general study design and methods are presented in section 3.4.1 and not repeated here. Issues
especially related to the pharmacodynamics evaluation are discussed below.
Primary PD endpoint: ANC AOBEC0-tlast
Secondary PD Endpoints: ANCmax, ANC Tmax, ANC AUC0–tlast, CD34+max, CD34+ Tmax, CD34+ AOBEC0–
tlast,

CD34+ AUC0–tlast

In order to demonstrate comparability the -α-adjusted% CI for ANC AOBEC0-tlast had to be contained
within the acceptance limits of 85.00% and 117.65% (rounded to 2 decimal places). These limits were
used to assess secondary endpoints ANC AUC0-tlast and ANCmax.
For the primary PD endpoint ANC AOBEC0-tlast, an adjusted 95.00% CI, and for the secondary PD
endpoints ANC AUC0-tlast and ANCmax, αadj 95.96% CIs were used. The parametric analyses were also
repeated using conventional (1-α)% CIs (95% CIs with α = 0.025). ANC Tmax values (non-transformed
data) were compared by the non-parametric Friedman test at the p ≤0.05 level of significance.
The planned analysis for ANC AOBEC0-tlast, ANC AUC0-tlast and ANCmax making use of the ANOVA model
as described is considered adequate. ANC Tmax was additionally compared with the same analysis of
covariance (ANOVA) used for the rest of variables, as recommended by d120 LoQ.
Blood sampling:
Blood samples for measurement of ANC were taken pre-dose (0 h) and 0.5, 1, 2, 3, 4, 8, 12, 18 hours
(Day 1); 24, 30, 36, 42 h (Day 2); 48, 56, 64 h (Day 3); 72, 80 and 88 h (Day 4); 96 and 108 h (Day
5); 120 h (Day 6); 144 h (Day 7); 168 h (Day 8); and then on Days 10, 14, 17 and 21 of each
treatment period.
Blood samples for CD34+ were taken pre-dose (0 h) and at 24, 48, 72, 96, 120 and 144 h post-dose
and on Days 10, 14, 17 and 21 of each treatment period.
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The PD sampling time points are adequate to reflect the characteristics of pegfilgrastim and gain
respective data for a comparative evaluation of the PD response.
Pharmacodynamic Results:
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Comparability of RGB-02 with the reference product Neulasta was demonstrated for the primary PD
endpoint ANC AOBEC0-tlast as well as for the secondary endpoint ANC AUC0-tlast. The point estimates as
well as their adjusted CI were well within the predefined acceptance range of 80% to117.65%.
Also the CI of the secondary endpoint ANCmax was within the acceptance range, but did not cover 100%
(lower limit of α-adj CI 100.60), so formally RGB-02 showed a significantly higher mean ANCmax value
than the reference product, although only to a minor extend.
Non-Parametric Analysis of ANC Tmax: PD Population
The median Tmax was the same for both treatments, 56 hours. The p-value was not statistically
significant at the 5% level of significance (p = 0.91); therefore, it could not be concluded that the
means were different for RGB-02 compared to Neulasta for this secondary PD endpoint.
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Concentrations of CD34+ cells were increased in subjects following both treatments. Tmax and the
overall effect were comparable for RGB-02 and Neulasta.
Conclusion:
The observed higher PK levels (AUC and Cmax) of RGB-02 when compared with Neulasta are not
reflected in the comparative PD results, as similarity could be demonstrated for the primary PD
endpoint ANC AOBEC0-tlast and for the secondary endpoint ANC AUC0-tlast. The Applicant has stated that
the dose of the test product was 6% higher than that of Neulasta.

3.3.3. Discussion on clinical pharmacology
Two comparative PK/PD studies were conducted in the development of RGB-02. Both studies were
single-centre, 6 mg single dose, two-treatment, two-period, two-sequence, two-way crossover
comparative studies, including 110 (Study 74080) resp. 150 (RGB-02-001) healthy subjects. Study
design of both studies is considered acceptable and in line with the Scientific Advice received from EMA.
PK or PD was not further assessed in the efficacy/safety study RGB-02-101, except for purpose of
evaluation of the efficacy endpoints (DSN).
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In Study 74080 comparability between RGB-02 and Neulasta could not be concluded for the primary
PK endpoint AUC0-tlast and for the secondary endpoints AUC0-inf and Cmax. Systemic exposure was 2025% higher for RGB-02 compared with Neulasta. In contrast, the arithmetic mean half-life estimates
were almost equal (44.51 hrs for RGB 02 and 45.95 hrs for Neulasta). Likewise Tmax was similar for
both products, with a median value of 18.00 hrs. Blood samples were taken at 12, 18 and 24 h, so the
sampling interval around tmax is rather large.
The results of AUC0-inf exceeded the standard similarity criteria of 80-125%: The ratio of adjusted
geometric means was 124% (CI: 104.38%, 147.69%). Based on these results PK comparability could
formally not be concluded.
A root-cause analysis revealed a 6% higher dose of RGB-02 compared to Neulasta. Several recalculations after adjusting for the actually administered dose were presented. These data-driven posthoc analyses were considered not robust enough to validly conclude on PK similarity. As consequence,
the application was finally withdrawn.
In order to address the remaining uncertainty, a second comparative PK/PD study RGB-02-001 was
submitted with this application. Design and endpoints followed the EMA scientific advice. The actual
doses of pegfilgrastim administered in the new study were very similar (6.01 mg for RGB-02 and 5.95
mg for Neulasta). The RGB-02 batch was manufactured by the scaled-up commercial production
process. Therefore, this study can be considered as pivotal for the comparability of the PK and PD
parameters of RGB-02 and Neulasta.
The study was conducted in 150 healthy subjects, 128 subjects were included in the PK population for
analysis. The primary PK endpoints were Cmax and

AUC0-inf

and the secondary endpoints were Tmax,

AUC0-tlast, AUC%extrap, lambda-z, t1/2. In order to cover more than 10 half-lifes the last PK sampling
time point was selected to be on Day 21, thereby more than 99% of the total AUC was represented by
AUC0-tlast.
Cmax/D, AUC0-tlast/D and AUC0-inf/D, where D is the dose administered, were additionally calculated, as
a 1% difference in the doses of pegfilgrastim to be administered RGB-02 and Neulasta was detected
following a review of the relevant test and reference batches by the sponsor. This additional analysis
was pre-defined in the SAP.
For the primary PK endpoints Cmax and AUC0-inf, the ratios of the adjusted geometric means were
97.37% and 99.65%, respectively. The corresponding 90% CIs were contained within the acceptance
limits of 80.00% and 125.00% i.e. (86.75%, 109.28%) and (88.94%, 111.65%) for Cmax and AUC0-inf,
respectively. Also the secondary endpoints were comparable between treatments.
A slightly higher half-time was observed with RGB-02 (+4.3 hours), whereas in the prior study the
half-time was very similar. The difference was not statistically significant. Further, clearance is
saturated at a fixed dose of 6 mg and therefore at this level independent of dose. Suitable comparative
receptor binding studies with commercial RGB-02 batches were provided.
Comparability at PK level was therefore concluded for the primary parameters Cmax and AUC0-inf,
supported by results of the secondary endpoints.
The observed mean CV% was very high (Cmax: 122% with RGB-02 and 78% with Neulasta; AUC: 128%
with RGB-02 and 88% with Neulasta), and furthermore CV% was clearly higher with RGB-02 compared
to Neulasta.
A high fraction of subjects shows unusual high intra-subject differences in exposure between
treatments (individual PK-time profiles). This effect seems not dependent on period or treatment. In
general, a high PK intra-subject variability is expected for pegfilgrastim products. For sample size
calculation an intra-subject CV of 47% was assumed. The actually observed intra-subject CV was in
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the range of 60% for Cmax and AUC0-inf parameters, and hence remarkably higher than assumed at
planning stage. Further assessment revealed no other systematic trend in the observed within subjects
differences (driven by other experimental factors).
In light of frequency and magnitude of observed intra-individual PK differences (Cmax and AUC0-inf), an
additional concern is raised as regards the fulfilment of important distributional assumptions to ensure
the adequacy of parametric analysis approaches via ANOVA. The Applicant is asked to justify their
conclusion that all important distributional assumptions are fulfilled to allow the equivalence conclusion
to be drawn based on the confidence intervals derived from the ANOVA models carried out
It is also noted that most of the marked intra-individual PK differences did not translate (at all) to PD
response. It is acknowledged that many uncertainties exist as regards PK-PD relationship in the doserange studied. However, the lack of any influence on PD response is not understood.
When comparing PK parameters across both PK/PD studies, it is noticed, that the absolute mean
values of AUC and Cmax of Neulasta were about 50% and 40% higher, respectively, in the initial PK
study 74080 compared to the second PK study (mean Cmax was 131 391 pg/ml in study RGB-02 001
vs. 185 000 pg/ml in study 74080; mean AUC0-tlast was 4 139 626 pg/ml in study RGB-02 001 vs. 6
3000 000 pg.h/ml in study 74080). This difference was not discussed by the Applicant. Neulasta
batches in both studies seem to have similar active substance content; further the same PK assays
were used in both studies. Reported demographic baseline characteristics of study subjects seem also
comparable between the two studies. The discrepancy in mean PK values is therefore unexpected.
Looking at mean PD response curves, PD outcome was not affected by this PK difference, and found to
be similar in both studies, which further contributes to uncertainty.
Altogether this is presently seen as a major uncertainty regarding the validity of study results. A GCP
inspection is therefore requested.
In addition the applicant is asked to discuss possible reasons for the observed marked intra-subject PK
difference between treatments as well as the difference in mean exposure between studies.
Investigation should also include analysis of potential subject clusters (subjects were treated in
clusters of 12-24 patients at the study site) as well as laboratory analysis clusters – which might differ
from the first mentioned, which could have contributed to intra-subject PK differences. Furthermore
the missing influence of PK differences on PD results (intra-subject as well as between studies) should
be discussed.
As this observation seems to equally concern both treatments and could eventually have been caused
e.g. by handling errors of some “patient/laboratory clusters”, a potential error in experimental conduct
cannot be excluded and needs to be ruled out. A GCP inspection of study RGB-02 001 (study site and
laboratory site) is thus requested to further investigate this issue.
Together with the pending immunogenicity results a comparative subgroup analysis of ADA positive vs.
ADA negative subjects and the influence on PK is requested. Furthermore the finding of individual
cases with very low pegfilgrastim concentrations associated with normal PD response could be caused
by analytical problems with the drug assay in the presence of ADAs. The applicant should test for
interference of ADAs in the drug assay and discuss the influence on PK results.
Pharmacodynamics
Both PK/PD studies demonstrate comparability in the primary PD endpoints ANCmax and ANC
AOBEC0-tlast as well as the secondary endpoints ANC Tmax and ANC AUC0-last. In study 74080 the
additionally evaluated CD34+ endpoints were also comparable.
A statistically significant sequence effect was apparent after analysis of the PD endpoints ANC AOBEC0tlast and ANCmax. The Applicant discussed that it appeared to be a genuine group effect; there was no
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evidence that the treatment effect was different between the 2 randomised groups. As the sample size
of the study was determined based on the highly variable PK parameter AUC0-inf,it seems likely that
the study was over-powered regarding PD. The effect is not regarded as clinically relevant. In study
74080 an acceptance range of 85.00% and 117.65% was used, whereas in study RGB-02-001 an
acceptance range of 80% and 125% was defined. The approach was accepted in the EMA Scientific
Advice. The GMR of ANC AOBEC0-tlast was 106.12 with a 95% CI of (99.28%, 113.43%). The GMR of
the secondary endpoint ANC AUC0-tlast was 102.31, with a 95% CI of (99.83%, 104.85%). For the
study RGB-02-001 the primary PD endpoints ANCmax and ANC AOBEC0-tlast, the ratio of the adjusted
geometric means were 99.83% and 101.00%, and the 95% CIs were (96.06%, 103.75%) and
(97.21%, 104.94%), respectively. As the CIs were within the acceptance range, it was concluded that
RGB-02 and Neulasta are comparable with respect to the primary PD endpoints
Interestingly, most of the marked intra-individual differences in exposure observed in study RGB-02001 were not reflected in the corresponding individual PD response.
As discussed in the PK section above, between the two studies the absolute mean ANC values were
comparable, in contrast to the absolute mean PK results. It is acknowledged that many uncertainties
exist as regards the PK-PD relationship in the dose range studied. But the lack of any tendency
towards parallel behaviour of (the differences in) PK and the PD response is nevertheless striking.

3.3.4. Conclusions on clinical pharmacology
Systemic exposure was 20-25% higher for RGB-02 compared to Neulasta in the initial PK/PD study
74080, crossing the upper limit of the 80-125% acceptance limit for PK parameters, whereas PD
similarity was demonstrated. A 6% difference in content of active substance between the RGB-02 and
Neulasta study batches was observed.
A thorough physiochemical analysis of the batches used in the first PK study concluded that the
cumulative impact of the slight differences in impurities between RGB-02 and Neulasta might have
some contribution on the result of the PK study, however overall it is considered marginal (please refer
to end of section 3.3.2.1, where the detailed root cause analysis is discussed).
In the second PK study RGB-02 001, study batches were analysed and a relevant difference in active
substance content was excluded a priori. The study used the final, to be marketed RGB-02 batches.
Study RGB-02 001 can therefore be regarded as pivotal in PK and PD results:
The primary PK endpoints Cmax and AUC0-inf as well as the primary PD endpoints ANCmax and ANC
Aobec0-tlast reveal no statistically significant differences between RGB-02 and Neulasta. This is also true
for all secondary PK and PD endpoints. Biosimilarity between RGB-02 and Neulasta at PK and PD level
can therefore be concluded.
Nevertheless, it is unexplained, why exposure of Neulasta is so substantially different between the two
PK studies, as well as in a substantial fraction of subjects on an intra-individual basis between the two
treatments in study RGB-02 001. This is presently seen as a major uncertainty regarding the validity
of PK results, and further clarification is needed.

3.3.5. Clinical efficacy
Dose-response studies and main clinical studies
Study RGB-02-101:
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This was a phase III, multi-centre, randomised, double-blind, parallel-group study with a comparative
evaluation of efficacy and safety within the first 2 chemotherapy cycles, followed by an open label
safety assessment during treatment cycles 3 and 4.
Study population consisted of patients with breast cancer (stage IIB and III), aged 18-65 years,
receiving myelosuppressive chemotherapy (doxorubicin and docetaxel) in the neoadjuvant or adjuvant
setting.
A single dose of 6 mg RGB-02 or Neulasta was administered SC on Day 2 of each 3-week cycle,
approximately 24 hours after chemotherapy.

Inclusion Criteria (selection)
1. Chemotherapy naïve Females ≥ 18 and ≤ 65 years of age.
2. Patients with invasive breast cancer (Stage IIB and III) ECOG performance status 0 or 1,
appropriate for treatment with doxorubicin and docetaxel combination therapy in the neoadjuvant or
adjuvant treatment setting.
5. Adequate bone marrow function, Adequate renal and hepatic function
Exclusion criteria (selection)
1. Pregnant or breast-feeding women.
2. Co-existing active infection, or received systemic anti-infectives within 4 weeks prior to the first
dose of chemotherapy.
3. Significant cardiovascular disease.
4. Any malignancy other than the current breast cancer within the last 5 years prior to randomisation.
5. Radiation therapy within 4 weeks prior to randomisation into this study.
6. Concurrent anti-cancer therapy and any concurrent treatment with bisphosphonates.
7. Prior bone marrow or stem cell transplantation.
8. Sickle cell disease.
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9. Other investigational drug administration within 4 weeks prior to the first dose of chemotherapy.
10. Previous exposure to filgrastim, lenograstim, or pegfilgrastim.
11. Known allergy to any of the study drugs, including chemotherapy agents.
12. Contraindication for use of corticosteroids.
13. Systemic corticosteroid therapy within 2 weeks prior to randomisation into this study.
Treatments
Test Product, Dose and Mode of Administration, Batch Number: RGB-02 (pegfilgrastim 6 mg) was
provided in glass prefilled syringes ready for SC injection with a safety device (needle guard) attached.
For the first 2 cycles of treatment blinded syringes were used. For all subsequent cycles, open-labelled
syringes were used.
The RGB-02 batch from the to-be commercialised batch was used in the study.
Reference Therapy, Dose and Mode of Administration, Batch Number: Neulasta (pegfilgrastim 6 mg)
was provided in blinded glass prefilled syringes ready for SC injection with a safety device (needle
guard) attached.
The following Neulasta batch numbers were used during the study: 1042478D, 1040664, 1046593B
Primary Efficacy Variable
The primary efficacy variable was duration of severe neutropenia in cycle 1.
Secondary Efficacy Variables
• Duration of severe neutropenia in cycles 2, 3 and 4
• Incidence of severe neutropenia in cycle 1
• Incidence of severe neutropenia in cycle 2
• Observed incidence of febrile neutropenia in cycles 1 and 2
• Overall incidence of febrile neutropenia in cycles 1 and 2
• Time to ANC recovery in cycles 1 and 2
• Depth of ANC nadir in cycles 1 and 2
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Participant flow: Figure 9

239 patients were randomised, however 270 were screened. The reasons for such screening failure
were provided by the applicant and were acknowledged.
Routine Chemotherapy
On Day 1 of each cycle, all patients received 60 mg/m2 doxorubicin IV infusion followed approximately
1 hour later by an IV infusion of 75 mg/m2 docetaxel. Chemotherapy was repeated every 3 weeks for
up to 4 cycles.
Demographic characteristics (FAS, Table 37)
Variable

RGB-02
(N = 121)

Neulasta
(N = 117)

Total
(N = 238)

White

120 (99.2)

117 (100)

237 (99.6)

Black

0

0

0

Asian

1 (0.8)

0

1 (0.4)

Hispanic

0

0

0

Native American

0

0

0

Other

0

0

0

51.0 (8.20)

51.2 (9.56)

51.1 (8.88)

72.17 (14.049)

74.83 (15.240)

73.48 (14.676)

Race [n (%)]

Age (years)
Mean (std)
Weight (kg)
Mean (std)
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Height (cm)
Mean (std)

163.3 (6.58)

163.5 (6.29)

163.4 (6.43)

1.791 (0.1718)

1.815 (0.1812)

1.803 (0.1765)

Stage IIB

58 (47.9)

56 (47.9)

114 (47.9)

Stage III

61 (50.4)

60 (51.3)

121 (50.8)

Neoadjuvant

51 (42.1)

58 (49.6)

109 (45.8)

Adjuvant

70 (57.9)

59 (50.4)

129 (54.2)

BSA (m2)
Mean (std)
Stage of disease [n (%)]

Chemotherapy treatment
Setting [n (%)]

Summary of main efficacy results
The following table summarises the efficacy results from the main study supporting the present
application. This summary should be read in conjunction with the discussion on clinical efficacy as well
as the benefit risk assessment (see later sections).
Table 38: Summary of efficacy for trial RGB-02-101
Title: Multiple, fixed-dose, comparative efficacy and safety evaluation of RGB-02 and Neulasta in
patients undergoing chemotherapy treatment known to induce neutropenia
Study identifier

RGB-02-101

Design

This was a multi-centre, 2-arm, randomised, double-blind, multiple fixeddose parallel-group study planned to be conducted in approximately 240
patients with breast cancer receiving myelosuppressive chemotherapy in
approximately 50 sites in Europe (including all of Russia). A comparative
efficacy and safety evaluation was made within the first 2 treatment
cycles followed by an open-label safety assessment during treatment
cycles 3 and 4. The study consisted of an up to 3-week Screening period,
followed by a 12-week (4 x 3-week cycles) Treatment period, and a
Follow-up visit to be performed 6 months after the first study drug
administration. Two additional 3-week cycles with the same regimen
were allowed if deemed necessary by the Investigator.
Duration of main phase:
Date of First Enrolment: 28 January 2014
Date of Last Study Visit: 08 April 2015
Duration of Run-in phase:
not applicable
Duration of Extension phase:

Hypothesis

Treatments groups
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The null hypothesis was that the duration of severe neutropenia was
different in the 2 treatment arms, and the alternative hypothesis was
that the duration of severe neutropenia was the same in the 2 treatment
arms. (Equivalence)
RGB-02 each cycle for 4
Single dose 6mg RGB-02 on day 2 of
cycles
each cycle (day 1: chemotherapy); 4
cycles of 3 weeks each; 121 subjects.
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Neulasta for each of 2 cycles
followed by 2 cycles of RGB02
Endpoints and
definitions

Primary
endpoint
Secondary
endpoint

Secondary
endpoint
Secondary
endpoint
Secondary
endpoint

Secondary
endpoint

Secondary
endpoint

Secondary
endpoint
Database lock

Not mentioned

Duration of
severe
neutropenia
in cycle 1
Duration of
severe
neutropenia
in cycles 2,
3 and 4
Incidence of
severe
neutropenia
in cycle 1
Incidence of
severe
neutropenia
in cycle 2
Observed
incidence of
febrile
neutropenia
in cycles 1
and 2
Overall
incidence of
febrile
neutropenia
in cycles 1
and 2
Time to ANC
recovery in
cycles 1 and
2
Depth of
ANC nadir in
cycles 1 and
2

Single dose 6mg Neulasta on day 2 of
each cycle, 2 cycles of 3 weeks each,
then single dose 6mg RGB-02 on day 2 of
each cycle 2 cycles of 3 weeks each; 118
subjects.
Severe neutropenia was defined as ANC
< 0.5 x109/L.
Duration of severe neutropenia was
defined as the number of days from the
time of the first ANC value < 0.5 x109/L
until the time of the first ANC value after
this where the ANC value was ≥ 0.5
x109/L.

Febrile neutropenia was defined as oral
temperature > 38.5°C or 2 consecutive
readings of > 38.0°C for 2 hours and an
ANC < 0.5 x109/L, or expected to fall
below 0.5 x109/L.

Time to ANC recovery as defined in the
protocol was the number of days from
the time of the first ANC value < 0.5
x109/L until the time of the first ANC
value after this where the ANC value was
≥ 2.0 x109/L.
The depth of the ANC nadir was defined
as the change from baseline ANC value
(value at Day -1, cycle 1) to the lowest
ANC value in that cycle.

Results and Analysis
Analysis description

Primary Analysis

Analysis population and
time point description
Descriptive statistics and
estimate variability

Per protocol in each cycle indicated
Treatment group
Cycle 1; N
Duration of severe
neutropenia in C1 (prim. EP);
Mean (std)
LS mean (95% CI)
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RGB-02

Neulasta

117

113

1.7 (1.14)

1.6 (1.31)

1.5 (1.2, 1.8)

1.4 (1.1, 1.7)
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LS Mean for difference RGB-02 –
Neulasta (95% CI)
Incidence of severe
neutropenia in C1; n (%)
Difference in proportion RGB-02
–
Neulasta
(95%
CI
for
difference in proportion)
Observed incidence of febrile
neutropenia in C1; n (%)
Difference in proportion RGB-02
– Neulasta (95% CI for
difference in proportion)
Overall incidence of febrile
neutropenia in C1; n (%)
Difference in proportion RGB-02
– Neulasta (95% CI for
difference in proportion)
Time to ANC recovery in C1
(days); Mean (std)
Median (Min, Max)
Depth of ANC nadir in C1;
Mean (std)

0.1 (-0.2, 0.4)
99 (84.6)

0.076 (-0.055, 0.204)
5 (4.3)

4 (3.5)

0.007 (-0.123, 0.137)
10 (8.5)

8 (7.1)

0.015 (-0.116, 0.143)
3.4 (1.84)
3.0 (1, 12)

3.7 (1.88)
3.0 (1, 11)

-4.145
(1.9902)

-3.971 (1.7424)

LS Mean for difference RGB-02 –
Neulasta (95% CI for difference
LS Mean)

-0.078 (-0.191, 0.035)

Cycle 2; N

111

103

0.7 (0.81)

0.7 (0.97)

0.7 (0.4, 0.9)

0.6 (0.4, 0.8)

Duration of severe
neutropenia in C2;
Mean (std)
LS mean (95% CI)
LS Mean for difference RGB-02 –
Neulasta (95% CI)
Incidence of severe
neutropenia in C2; n (%)
Difference in proportion RGB-02
–
Neulasta
(95%
CI
for
difference in proportion)
Observed incidence of febrile
neutropenia in C2; n (%)
Overall incidence of febrile
neutropenia in C2; n (%)
Difference in proportion RGB-02
– Neulasta (95% CI for
difference in proportion)
Time to ANC recovery in C2
(days); Mean (std)
Median (Min, Max)
Depth of ANC nadir in C2;
Mean (std)
LS Mean for difference RGB-02 –
Neulasta (95% CI for difference
LS Mean)
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87 (77.0)

0.1 (-0.2, 0.3)
60 (54.1)

45 (43.7)

1.104 (-0.031, 0.236)
0

0

1 (0.9)

0

0.009 (-0.125, 0.143)
2.8 (1.09)
3.0 (1, 7)

3.4 (2.11)
3.0 (1, 14)

-4.248
(2.3478)

-4.377 (2.6889)

-0.211 (-0.402, -0.019)

Page 59/106

Cycle 3; N
Duration of severe
neutropenia in C3; Mean (std)
Cycle 4; N
Duration of severe
neutropenia in C4; Mean (std)
Analysis description

107

101

0.9 (1.04)

0.6 (0.84)

106

96

0.9 (1.09)

0.6 (0.95)

Supportive analysis: FAS

Primary endpoint

In order to adequately handle the discrete distribution of Duration of Severe Neutropenia, two types of
generalized linear models were applied (SAS proc genmod) and the following results were obtained.
Secondary endpoints
Duration of severe neutropenia in cycles 2, 3, and 4
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Incidence of severe neutropenia in cycles 1 and 2
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Observed Incidence of Febrile Neutropenia in cycles 1 and 2

Overall Incidence of Febrile Neutropenia in cycles 1 and 2
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Time to ANC recovery in cycles 1 and 2
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Depth of ANC nadir in cycles 1 and 2

Clinical studies in special populations
No studies have been performed in special populations. No elderly patients, paediatric patients, or
patients with renal or hepatic impairment have been allowed to participate in study RGB-02-101.

Analysis performed across trials (pooled analyses AND meta-analysis)
N/A

Supportive studies
No supportive efficacy/safety studies have been performed.

3.3.6. Discussion on clinical efficacy
Design and conduct of clinical studies
Biosimilarity of RGB-02 compared to the reference product Neulasta with regard to efficacy in
shortening duration of chemotherapy-induced neutropenia was to be demonstrated on the basis of a
single pivotal phase III efficacy and safety study (study RGB-02-101). The trial design, i.e. multicentre, randomised, double-blind, parallel-group study with a comparative evaluation of efficacy and
safety within the first 2 chemotherapy cycles, is considered adequate.
Study population consisted of patients with breast cancer (stage IIB and III), aged 18-65 years,
receiving myelosuppressive chemotherapy (doxorubicin and docetaxel) in the neoadjuvant or adjuvant
setting. Patient population and chemotherapy setting were acknowledged as suitable by the CHMP in a
preceding scientific advice. The in-and exclusion criteria were adequate to select a fairly homogenous
population and correspond largely to those of clinical trials performed for the authorisation of Neulasta;
this allows for comparison also with historical data.
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Chemotherapy consisted of a 60 mg/m2 doxorubicin IV infusion followed approximately 1 hour later by
an IV infusion of 75 mg/m2 docetaxel, administered in 4 cycles of 3 weeks each. This chemotherapy
regimen is known to produce grade 4 neutropenia in a very high percentage of patients and
corresponds to the one administered in the marketing authorisation studies for Neulasta, allowing for
historical comparison.
A single dose of 6 mg RGB-02 or Neulasta was administered SC on Day 2 of each 3-week cycle,
approximately 24 hours after chemotherapy. After two cycles, all patients were switched to RGB-02.
The switch to open-label RGB-02 after two cycles was introduced in line with preceding scientific
advice. Since no critical immunogenicity or other safety issues arose during the first two cycles of
treatment, the switch was carried out as planned in the protocol.
The primary efficacy variable was duration of severe neutropenia in cycle 1. Primary and secondary
endpoints were evaluated in a comparative manner so that differences between test and reference
product could be discovered. The efficacy variables fulfilled the requirements of the Guidance on
similar medicinal products containing rG-CSF (EMEA/CHMP/BMWP/313299/2005) available at planning
stage. They also widely correspond to those used in the clinical studies for Neulasta.
Sample size calculation can be followed; the randomisation approach was adequately described from
the planning perspective. Blinding strategy was acceptable.
The definitions of the PP and the Safety set are considered adequate. In context of the planned
equivalence testing the focus on the PP analysis as primary is not entirely agreed to from the planning
perspective, as the test result of the FAS is also of importance for the interpretation of the primary
efficacy comparison. However, results from the FAS analyses have been provided in the CSR.
The plan to assess equivalence in the primary endpoint “Duration of Severe Neutropenia” (DSN) by
means of 95% confidence intervals is in line with previous biosimilar analysis strategies for G-CSF
products. An equivalence margin of 1 day difference can be judged suitable from a clinical perspective,
given the knowledge of incidence of SN and mean DSN without GCSF treatment in the condition
described.
The underlying actual data structure is based on count data (number of days) and the analysis method
of ANCOVA is usually not considered optimal in this context. Given the outcome described in the
results section (i.e. the contingency table (table 39) displaying the frequency counts of subjects with a
duration of severe neutropenia of 0, 1, 2, 3, 4, 5 and >5 days), it can be seen that a 'mean'-based
ANCOVA comparison is not fully capable to reflect differences in data distributions of count data
between treatment arms (e.g. a trend for a shift towards '0' days DSN under Neulasta treatment, as
existing). Within the responses to d120 LoQ the applicant provided additional general linear model
analyses to address the discrete distribution of DSN besides ANCOVA analysis assuming a negative
binominal or a Poisson distribution. Estimates resulting from these additional analyses (estimation of
the ratio RGB-02 / Neulasta) were similar to those obtained from ANCOVA, i.e. the point estimate for
the difference between the two treatments being approximately 0.1 day (8%) was confirmed. Looking
at corresponding confidence intervals, the conclusion on equivalence (margin of ±1 day) appears to be
robust. The applicant is asked to present these data again and integrate these additional analyses in
the actual dossier. Relevant demographic and disease characteristics were largely comparable.
Baseline values were well balanced between treatment arms among all randomised patients. As small
non-significant differences in DSN and incidence of severe neutropenia in cycle 1 and 2 persisted after
switch to RGB-0, slight unidentifiable baseline difference between the two treatment arms in ‘bone
marrow responsiveness’ could be possible. Regarding chemotherapy treatment setting, adjuvant was
more common than neoadjuvant in the RGB-02 arm (57.9% and 42.1% of patients, respectively),
whereas both settings were equally common in the Neulasta arm. This does not appear to be critical.

Withdrawal Assessment Report
EMA/CHMP/180294/2019

Page 65/106

Co-morbidities were equally distributed between the treatment arms, with some minor exceptions. No
impact of these co-morbidities on the study results is expected.
There were no differences in the use of concomitant medications between the treatment groups, with
few exceptions that appear to be of little relevance. Overall, patients in the Neulasta group used more
prior and concomitant medication than in the RGB-02 group, but all of them without any relevant
influence on the endpoints of the study. Many co-medications were aimed at alleviating the side effects
of chemotherapy. Additionally to being assigned as pre-medication, dexamethason was reported as
concomitant medication in cases where the corticosteroid administration deviated from the protocol
either in dose or route of administration- or was administered for a different indication. Oral
corticosteroid premedication was used according to the SPC for docetaxel for breast cancer.
All 238 patients (100%) received routine chemotherapy in cycle 1. This number decreased to 117
patients (96.7%) in the RGB-02 arm and 116 patients (99.1%) in the Neulasta arm in cycle 2, 116
(95.9%) and 115 (98.3%) patients, respectively, in cycle 3 and 115 (95.0%) and 109 (93.2%)
patients, respectively, in cycle 4. Routine chemotherapy in cycles 5 and 6 was recorded as concomitant
medication.
Protocol deviations occurred in 41.3% of patients in the RGB-02 arm and 43.2% of patients in the
Neulasta arm. Protocol deviations leading to exclusion were rare (3.3-7.8% in the first two cycles).
Small differences between treatment arms were noticeable but do not appear to be critical.
Efficacy data and additional analyses
For the analysis of the primary endpoint, 117 patients (96.7%) in the RGB-02 arm and 113 patients
(95.8%) in the Neulasta arm were evaluable. Overall, withdrawal was slightly higher in the Neulasta
arm, but the causes for withdrawal were similar in both arms.
Regarding the primary endpoint “duration of severe neutropenia” in cycle 1, the analysis via ANCOVA
shows fairly comparable results for both treatments: The mean (± std) duration of severe neutropenia
during cycle 1 was 1.7 ± 1.14 days in the RGB-02 arm and 1.6 ± 1.31 days in the Neulasta arm; the
LS Means (95% CI) were 1.5 (1.2, 1.8) and 1.4 (1.1, 1.7) days, for the RGB-02 and Neulasta arms,
respectively, resulting in a least square mean difference of 0.1 (95%CI: -0.2, 0.4). This is well within
the range pre-specified of -1 and 1. In the FAS population results are consistent: the duration of the
severe neutropenia was 1.8+/-1.28 days in the investigational product and in Neulasta arm was
1.7±1.45 days. Similarity could therefore be demonstrated in the PEP. Most patients experienced
severe neutropenia with a duration of ≤ 2 days during Cycle 1.
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The frequency counts show a numerical higher incidence of '0' days DSN under Neulasta treatment
(22.2%) compared to RGB-02 (14.9%) in FAS and similar frequency in the PP set (only 4 subjects
each were excluded in PP set). Also the difference in median DSN of 1 day favours Neulasta (2 days
with RGB-02 and 1 day with Neulasta). Additional model analyses to address the discrete distribution
of DSN besides ANCOVA analysis were provided with the responses of the initial application supporting
the 0.1 day difference of the primary analysis. These analyses should be integrated in the actual
dossier . The treatment difference in LS mean DSN was not stat. significant and was only 0.1 days in
cycle 1 and cycle 2 in the PP population, (-0.2 days in cycle 2 in the FAS). Considering that the effect
size (i.e. the difference in DSN between pegfilgrastim support and placebo) is around 4 days, this 0.1
day difference between the means represents 2.5% of the effect size.
The imputation strategy for primary endpoint data and possible consequences thereof and the potential
impact of missing covariate information on primary analysis (sets) appeared rather complex.
Information about the missing data was lacking concerning missing data in each time point for DSN in
cycles 1 and 2, via LOCF approach imputed values and an according sensitivity analysis. The
information regarding missing data handling when LOCF strategy was not used, was also missing. Up
to the responses to the d120 LoQ the number of actually required imputations was small. The
uncertainty related to missing SN data is therefore low. According to the provided sensitivity and
impact analyses, data interpretation would remain unchanged irrespective of imputation technique
(actually) applied.
The secondary endpoint “incidence of severe neutropenia” is considered highly relevant regarding
potential development of febrile neutropenia and infections. The incidence of severe neutropenia in
cycle 1 was 84.6% vs. 77%, for RGB-02 and Neulasta (difference 7.6%). In cycle 2, 60 subjects
(54.1%) on RGB-02 vs. 45 subjects (43.7%) on Neulasta developed severe neutropenia (difference
10.4%) in the PPP. In the FAS the pattern of difference was similar in cycle 1, but lower in cycle 2
(3%). Differences were not statistically significant.
These numerical differences, however, were not reflected in the observed incidence of febrile
neutropenia, which was similar between the two treatment arms: in cycle 1, 5 (4.3%) vs. 4 (3.5%)
subjects (RGB-02 vs. Neulasta) in the PPP, and 5 (4.1%) vs. 6 (5.1%) subjects in the FAS. In cycle 2
no patient experienced febrile neutropenia in both treatment arms.
Regarding the overall incidence of febrile neutropenia (including subjects with systemic antibiotic use
during neutropenia) the results were 10 (8.5%) vs. 8 (7.1%) subjects for RGB-02 vs. Neulasta in cycle
1 for the PPP (diff: 1.4%), and 1 vs. 0 subjects in cycle 2. The difference in proportion of overall
incidence of febrile neutropenia (RGB-02 - Neulasta) was 0.009 (95% CI: -0.125, 0.143). The
observed differences were not statistically significant and, therefore, support biosimilar efficacy.
From cycle 3 onwards, all patients in the Neulasta arm received RGB-02. Nevertheless, the earlier
observed slight differences in DSN and incidence of SN persisted after this switch to RGB-02, with a
mean difference of 0.3 days in DSN and differences in the incidence of SN of 11.8% and 6.6% in cycles
3 and 4 respectively.
Despite the slightly higher incidence of severe neutropenia in cycle 1, a shorter time span to ANC
recovery was seen with RGB-02 in cycles 1 and 2, in the PP as well as in the FAS population.
Regarding depth of ANC nadir no statistically significant difference was seen in cycle 1. For cycle 2 the
difference between arms was -0.211 x109/L (95% CI -0.402, -0.019). Although the difference was
statistically significant it is single data for a secondary variable that does not hamper the conclusion of
biosimilar efficacy.
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Considering the small numerical differences in efficacy results, which did not reach statistical
significance for any of the endpoints investigated, it may be concluded that these differences actually
represent chance findings.

3.3.7. Conclusions on clinical efficacy
The results of study RGB-01-101 show no statistically significant difference between RGB-02 and
Neulasta in the efficacy endpoints investigated. A higher incidence of '0' days DSN with Neulasta in
cycle 1 and a higher incidence of severe neutropenia with RGB-02 (both not statistically significant)
were observed. Concerning DSN (both primary and secondary endpoint parameters) the differences
are deemed too small to be of any clinical relevance.
The trend to a lower incidence of SN in the reference group was seen after the switch to RGB-02 from
cycle 3 onwards, and hence a chance finding or a potential difference in bone marrow responsiveness
could be taken as explaining the results.
The observed incidence in febrile neutropenia was balanced between the two treatment arms (1 case
more in RGB-02 arm in the PP set, but one case less in the FAS). Time to ANC recovery was slightly
shorter for RGB-02. The small numerical differences in efficacy results did not reach statistical
significance for any of the endpoints investigated.
Comparable performance of RGB-02 and Neulasta from the results of this clinical efficacy study can
therefore be concluded.

3.3.8. Clinical safety
The safety profile of RGB-02 is based on cumulated data obtained from 101 healthy subjects receiving
a single dose of RGB-02 and from 234 patients (due to the switch of the Neulasta arm to RGB-02 after
cycle 2) with stage IIB/III breast cancer who received at least one dose of RGB-02 in this study. In the
context of biosimilar product development it is important to note that 106 healthy subjects and 117
patients received at least one dose of the reference product Neulasta, thereby providing direct
comparative safety data for RGB-02 and Neulasta.

Patient exposure
Overall exposure:
The total number of RGB-02 doses administered during the clinical programme was 1235; 240 doses in
healthy subjects and 995 doses in patients undergoing chemotherapy. Overall, 474 subjects received
at least one dose of RGB-02 as study medication in the clinical development programme. A total of 365
subjects received the reference product Neulasta as study medication.
Healthy volunteers: cumulated data were obtained from 240 healthy subjects receiving a single dose of
RGB-02 in two single-dose crossover PK/PD studies 74080 and RGB-02-001.
Exposure to target population: In Study RGB-02-101, 238 adult patients with breast cancer undergoing
myelosuppressive chemotherapy (121 randomised to RGB-02, 117 randomised to Neulasta) received
at least 1 administration of study medication (complete switch from initial Neulasta treatment to RGB02 after cycle 2). More than 90% of patients in each group received at least 4 administrations of study
medication. Approximately two thirds of patients received 5 and 6 administrations of study medication.
Only very few patients ≥ 65 years were exposed to pegfilgrastim due to restrictions in inclusion
criteria.
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A total of 995 RGB-02 doses were administered during this study. There were no noteworthy
differences between study arms in the number of administrations of study drug received during the
study. It should be noted that after cycle 2, patients in the Neulasta arm were switched to RGB-02.
However, 2 patients mistakenly received Neulasta at cycle 3, which was a major protocol deviation.
All 238 patients (100%) received at least 1 administration of study drug and more than 90% of
patients received at least 4 administrations of study drug (115 patients [95.0%] in the RGB-02 arm
and 109 patients [93.2%] in the Neulasta arm). Approximately two thirds of the patients received 5
(77 patients [63.6%] in the RGB-02 arm and 80 patients [68.4 %] in the Neulasta arm) and 6 (73
patients [60.3%] in the RGB-02 arm and 74 patients [63.2 %] in the Neulasta arm) administrations of
study drug.
The overall mean (± std) duration of study drug exposure was similar in both study arms (109.3 ±
26.87 days in the RGB-02 arm and 111.7 ± 25.34 days in the Neulasta arm).
A total of 995 RGB-02 doses were administered during the study. Most patients have received 4 cycles
of 6 mg and only 73 subjects have received 6 cycles of 6 mg, the number of patients exposed to the
highest doses is small, but it is considered enough to support the comparability of the most frequent
AR, however those uncommon AR should be followed through pharmacovigilance measures.

Adverse events
In Study RGB-02-001, AEs were reported for 94.1% of subjects after a single dose of RGB-02 and
for 88% of subjects after a single dose of Neulasta. Most AEs were classified by the investigator as
IMP-related. The most common AEs after dosing with either RGB-02 or Neulasta were bone pain
(58.3% and 57.0%, respectively), headache (48.2% and 51.4%, respectively) and back pain (32.4%
and 37.3%, respectively). Other AEs occurring in >10% of subjects for any treatment were myalgia
(12.2% and 9.2% respectively).
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Severity of AEs: The majority of AEs reported after dosing with each IMP were mild (66.2% subjects
after RGB-02, compared to 53.5% subjects after Neulasta). The frequency of moderate AEs was
slightly lower for RGB-02 than for Neulasta (23.7% subjects and 30.3% subjects, respectively). There
was no difference between RGB-02 and Neulasta in the incidence of subjects reporting severe AEs
(4.3% subjects and 4.2% subjects, respectively).
In Study 74080 there was no notable difference between RGB-02 and Neulasta in the incidence of
TEAEs, either overall (94.1% and 90.6% respectively) or drug-related (93.1% and 87.7%
respectively).

The most common TEAEs after dosing with RGB-02 and Neulasta were back pain (74.3% and 60.4%
respectively) and headache (38.6% and 38.7% respectively), followed by pain in extremity (18.8%
and 23.6% respectively) and musculoskeletal chest pain (10.9% and 11.3% respectively). These
TEAEs are similar in nature to the most common adverse reactions for Neulasta: bone pain;
musculoskeletal pain (including back pain and pain in extremity); headache; and nausea. The majority
of TEAEs reported after dosing with each treatment were mild in severity. The incidence of TEAEs of
moderate severity was slightly lower for RGB-02 than for Neulasta.
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The most common drug-related AEs after dosing with either RGB-02 or Neulasta were back pain
(73.3% and 60.4% respectively) and headache (31.7% and 31.1% respectively) (Table 50). Other
drug-related AEs occurring in >10% of subjects were pain in extremity (17.8% and 22.6%
respectively) and musculoskeletal chest pain (10.9% and 10.4% respectively).
Study RGB-02-101
In total, 204/234 (87.2%) patients treated with RGB-02 at any time during the study had at least 1
AE.

During cycles 1 and 2, the number of patients with AEs was lower in the RGB-02 arm (97 patients
[80.2%]) compared to the Neulasta arm (109 patients [93.2%]). Similarly, during cycles 1 and 2 the
Withdrawal Assessment Report
EMA/CHMP/180294/2019

Page 71/106

number of patients with drug-related AEs was lower in the RGB-02 arm (17 patients [14.0%])
compared to the Neulasta arm (27 patients [23.1%]). No other noteworthy differences were observed
between the treatment arms in the incidence of AEs by cycles.
The most frequent AEs (experienced by > 10% of patients) were under the gastrointestinal disorders
SOC (140 patients [59.8%]), including nausea (48.3%), diarrhoea (17.9%) stomatitis (13.2%) and
vomiting (12.8%) as the most frequent PTs; followed by the skin and subcutaneous tissue disorders
SOC (101 patients [43.2%]), including alopecia (39.7%); the general disorders and administration site
conditions SOC (92 patients [39.3%]), including asthenia (22.2%) and fatigue (15.0%); the
musculoskeletal and connective tissue disorders SOC (69 patients [29.5%]), including bone pain
(15.8%); and the blood and lymphatic system disorders SOC (52 patients [22.2%]), including
thrombocytopenia (11.5%) and anaemia (10.3%). Febrile neutropenia and neutropenia were reported
in 8 patients (3.4%) for each PT.
After request the Applicant provided data on the incidence of documented infections, the proportion of
patients that experienced one or more infections and the use of prophylactic antibiotics (systemic
antibiotics) either by IV or oral route after request. The incidence of infections show a more favourable
trend in the patients receiving RGB-02, in fact there has been a lower proportion of patients (5.0%)
compared with Neulasta (9.4%), however the only case of neutropenic infection has been reported in
the arm of RGB-02. The use of prophylactic antibiotic is similar between the arms studied. Observing
these data, no conclusion about the biosimilarity can be arisen.
During cycles 1 and 2, 16 patients (13.2%) in the RGB-02 arm and 14 patients (12.0%) in the
Neulasta arm had AEs with a maximum severity of Grade ≥ 3.
The majority of patients in both treatment arms experienced AEs that were not drug-related, and there
was not any SAE related to the drug during the study. During cycles 1 and 2, the proportion of patients
with drug-related AEs was lower in the RGB-02 arm (17 patients [14.0%]) compared to the Neulasta
arm (27 patients [23.1%]). During cycles 3 and 4, after patients in the Neulasta arm switched to RGB02, the number of patients with drug-related AEs was similar in both arms: 20 patients (17.2%) in the
RGB-02 arm and 21 patients (18.6%) in the initial Neulasta arm. During cycles 5 and 6, very few
patients experienced drug-related AEs in both treatment arms: 1 patient (1.3%) in the RGB-02 arm
and 3 patients (3.8%) in the initial Neulasta arm.
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During cycles 1 and 2, the most frequent drug-related AE was bone pain, which was less frequently
reported in the RGB-02 arm (14 patients [11.6%]) compared to the Neulasta arm (20 patients
[17.1%]). This was followed by arthralgia in the RGB-02 arm, reported in 2 patients (1.7%); no other
drug-related AEs were experienced by ≥ 1% of patients in the RGB-02 arm. In the Neulasta arm, the
following drug-related AEs were experienced by ≥ 1% of patients: myalgia (3 patients [2.6%], and
pain in extremity and spinal pain (each reported in 2 patients [1.7%]).
Bone pain is a very frequent adverse event associated with the originator. For the current product,
however, bone pain was reported unexpectedly low (only in 14% of patients in the breast cancer study
and in 2.0% of the healthy subjects on RGB-02).
The Applicant was requested to comment on this difference taking into account that a higher CD34+
cell count and ANC were seen in the test product compared with test reference product in 74080 study.
The low percentage of cases of bone pain reported for the reference product compared to Neulasta
(EPAR: overall incidence 44% and incidence in the 6mg fixed dose 57%) casts doubts about the
reporting of this adverse event. The applicant responded that it is important to note that
categorization/definition of ’bone pain’ can vary from study to study, therefore musculoskeletal pain
better reflects this aspect of the safety profile of a product from inter-study comparison perspective.
The Applicant has clarified that the incidence of musculoskeletal and connective disorders in patients
treated with RGB-02 at any time (not only first two cycles) was 29,5% and the restricted bone pain
incidence was 15.8%, which can be considered similar to the data expected. With regard to healthy
volunteers the proportion of patients experimented musculoskeletal and connective disorders was
similar (83.2% vs 78.3% in RGB-02 and Neulasta respectively)

Serious adverse events and deaths
In study RGB-02-001, two subjects experienced serious AEs (microlithiasis and car accident with
multiple injuries), none of them were considered to be IMP-related. 7 subjects experienced AEs that
led to withdrawal, 6 of them were IMP-related, 3 subjects each after administration of RGB-02 and
Neulasta. These were events of abnormal liver function test , increased liver function test , increased
transaminase and increased ALT that occurred after dosing with IMP. Transient elevations in ALT or
AST have been observed in patients after receiving pegfilgrastim following cytotoxic chemotherapy,
although they are uncommon;
Study 74080
There were no serious adverse events (SAEs) after dosing with RGB-02. One subject had a drugrelated TEAE of anaphylactoid reaction after dosing with Neulasta that was both severe and serious;
the subject was withdrawn from the study so that there was no re-challenge by RGB-02. Serious
allergic reactions including anaphylaxis, as well as other hypersensitivity-type reactions, have
previously been observed in patients receiving pegfilgrastim in the form of Neulasta, although they are
uncommon (≥1/1000 to <1/100 subjects). Three other subjects experienced TEAEs that led to
withdrawal from the study. Of these, only one was related to the study drug; this was a TEAE of
abnormal liver function test that occurred after dosing with RGB-02. Transient elevations in alanine
aminotransferase (ALT) or aspartate aminotransferase have been observed in patients after receiving
pegfilgrastim following cytotoxic chemotherapy, although they are uncommon; this TEAE was therefore
not unexpected.
No deaths were reported in Study 74080 in healthy subjects.
Study RGB-02-101
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During cycles 1 and 2, 10 patients (8.3%) in the RGB-02 arm and 8 patients (6.8%) in the Neulasta
arm experienced SAEs. The most frequent SAE was febrile neutropenia in both treatment arms: 5
patients (4.1%) in the RGB-02 arm and 6 patients (5.1%) in the Neulasta arm. Other SAEs
experienced by ≥ 1% of patients in any treatment arm were lymphorrhea (2 patients [1.7%] in the
RGB-02 arm and no patients in the Neulasta arm) and neutropenia (2 patients [1.7%] in the Neulasta
arm and no patients in the RGB-02 arm).

During cycles 3 and 4, after patients in the Neulasta arm switched to RGB-02, SAEs were experienced
by 2 patients (1.7%) in the RGB-02 arm (febrile neutropenia and viral infection) and 4 patients (3.5%)
in the initial Neulasta arm (diarrhoea, breast cancer and 2 events of febrile neutropenia).
None of the reported SAEs were considered related to the study drug.
None of the AEs reported during the Follow-up period was considered serious.
Death
Two patients (1.7%) in the RGB-02 arm and no patients in the Neulasta arm had AEs with an outcome
of death: one patienthad a fatal event of metastases to central nervous system during cycle 1 and one
patient had a fatal event of viral infection during cycle 3. Neither of these fatal SAEs was considered
related to the study drug.

Laboratory findings
Healthy volunteers: Transient laboratory changes were comparable between treatments, there were
no unexpected changes. Transient AP elevation was observed in both HV studies. Literature discussed
the possibility of bone sourced elevation due to bone marrow stimulation.
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In Study 74080 one subject had intermittent microscopic haematuria after dosing with Neulasta; this
was reported as a mild drug-related TEAE.
Concerning albumin levels, 10.0% of patients in the Neulasta arm shifted from the baseline value,
whereas this occurred only in 1.0% of patients treated with RGB-02. The applicant commented on this
observation in its d120 responses. As this effect was not found in the period 1 or in the study RGB-02101, it can be assumed that the albumin shift is a chance finding.
Study RGB-02-101
Changes in some haematology parameters were observed during the cycles, but these were similar in
both treatment arms and expected for the administered routine chemotherapy with doxorubicin and
docetaxel.
Mean haemoglobin values decreased in both treatment arms, with lowest values observed around Days
10 to 14 of each cycle, but recovered by the next cycle. Mean platelet values decreased in both
treatment arms, with the lowest values observed around Day 8 of each cycle, but values recovered by
next cycle. No noteworthy differences were observed between the treatment arms.
Mean WBC and neutrophil values increased after drug administration, but later decreased as a result of
the chemotherapy, with no differences observed between treatment arms.
Similar fluctuations to those described for neutrophils were observed in the WBC count, with no
differences between the treatment arms. No other clinically noteworthy findings or differences between
the treatment arms were observed regarding mean haematocrit, erythrocytes, MCV, lymphocytes,
monocytes, eosinophils or basophils over time.
No clinically meaningful findings or differences between the treatment arms were observed regarding
mean ALT, AST, alkaline phosphatase, GGT, lactate dehydrogenase, total bilirubin, albumin, blood urea
nitrogen, creatinine, creatinine clearance, uric acid, total protein, creatine kinase, glucose (fasting),
potassium, sodium or calcium.
The majority of patients in both treatment arms had normal or abnormal but not clinically significant
ECG results during the study.

Safety in special populations
The safety profile for special populations has been described for the originator and does not have to be
established anew for the biosimilar candidate if similarity can be shown in a sensitive study population.
The study population in RGB-02-101 does not include any subjects belonging to a special population
(age, hepatic/renal disorder). However, upon request the applicant provided an analysis of AEs of
patients treated with RGB-02 by age group. As 5 only subjects were above 65 years, this analysis is
not considered conclusive.
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Immunological events
Study 74080
Injection site reactions
In healthy volunteers, injection site reactions occurred slightly more often after dosing with RGB-02 (4
subjects) than after dosing with Neulasta (1 subject).
Immunogenicity
No subjects had true positive immunogenicity results for RGB-02 or Neulasta.
Study RGB-02-101
Injection site reactions
Two patients (1.7%) in each treatment arm reported injection site reaction AEs during the study. The
two patients in the Neulasta arm reported injection site reactions both before and after switch to RGB02 treatment in cycle 3.
Immunogenicity
Blood samples for immunogenicity testing were collected on Day -1 of Cycles 1, 3 and 4, at the end of
Cycle 4/early discontinuation, and at the follow-up visit 6 months after the first study drug
administration.
The immunogenicity samples of the double-blind parallel-group period (Cycle 1 Day -1 and Cycle 3 Day
-1) from both arms were tested with anti-RGB-02 and anti-Neulasta assay to maintain the blinding.
Immunogenicity samples from the open-label part of the study were tested with anti-RGB-02 assay.
The screening assay test was negative in 93.9% to 97.4% of immunogenicity samples for the parallelgroup treatment period. The overall screening negative percentage was 96.1% in this part of the
study. The few (2.6-6.1 %) positive screening tests turned out to be negative in the confirmatory test,
except for one patient (Patient 120104) at Cycle 1 Day -1 (baseline, before any study drug
administration) for whom there was not sufficient sample to perform the anti-Neulasta confirmatory
test.
Since none of the positive screening tests were positive in the confirmatory tests, neutralising assay
tests were not performed. Reference is however made to the discussion of the ADA method in section
3.3.1 and to the list of questions.

Safety related to drug-drug interactions and other interactions
As a proposed biosimilar to Neulasta, and in accordance with the EMA biosimilar guideline
(EMEA/CHMP/BMWP/42832/2005), no further specific studies on the potential impact of drug
interactions have been conducted with RGB-02.
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Discontinuation due to AES
Healthy subjects: In Study 74080, 4 subjects experienced AEs that led to withdrawal: 1 case of
anaphylactoid reaction (Subject received one dose of Neulasta, described in more detail under Serious
adverse events); 1 case of mild abnormal liver function test (transient elevated alkaline phosphatase,
AST, ALT, and gamma-glutamyl transferase [GGT], , one dose of RGB-02); 1 case of tooth abscess (,
one dose of RGB-02); and 1 case of moderate second-degree atrioventricular block (one dose of
Neulasta).
In Study RGB-02-001, 7 subjects experienced AEs that led to withdrawal: 1 case of multiple injuries
(after receiving 1 dose of RGB-02 on Day 1 in Period 1, described in more detail under the section
“serious adverse events”). Six other subjects experienced severe, study drug related AEs that led to
withdrawal from the study. These were events of abnormal liver function test (one dose on Day 1 in
Period 1 of Neulasta), increased liver function test (2 Subjectsboth subjects received one dose on Day
1 in Period 1 of RGB-02), increased transaminase (, one dose on Day 1 in Period 1 of Neulasta) and
increased ALT (2 Subjects, one dose on Day 1 in Period 1 of RGB-02 and Neulasta, respectively). The
applicant is asked to clarify whether any of the increases in liver function test and/or liver
transaminases in Study RGB-02-001 fulfilled the criteria for being a Hy’s law case. In breast cancer
patients, 6 events lead to discontinuation from the study, 2 in the RGB-02 group, 4 in the Neulasta
group (2 before the switch to RGB-02, 2 after the switch). None of these events has been attributed to
the study drug.
Only in healthy volunteers, events leading to discontinuation from the study were related to the study
drug. Generally, events leading to discontinuation were equally distributed.

3.3.9. Discussion on clinical safety
This concerns the second MAA of the applicant with Efgratin/Cavoley, as the applicant withdrew the
initial application due to remaining PK concerns. In the initial application all safety concerns safety data
regarding the provided study 74080 and study RGB-02-101 could be resolved until 2nd d180. This
updated safety discussion includes the two studies mentioned above as well as the newly performed
crossover PK/PD study RGB-02-001 in 150 HV. Immunogenicity results of this study are pending.
Safety data base:
The safety profile of RGB-02 is based on cumulated data obtained from 240 healthy subjects gained
from 2 PK/PD studies with similar cross-over design receiving a single dose of RGB-02 and from 234
patients with stage IIB/III breast cancer who received at least one dose of RGB-02 (due to the switch
of the Neulasta arm to RGB-02 after cycle 2). Overall, 474 subjects received at least one dose of RGB02 as study medication in the clinical development programme. In the efficacy and safety study RGB02-101 115 patients [95.0%] in the RGB-02 arm and 109 patients [93.2%] in the Neulasta arm
received at least 4 administrations of 6 mg pegfilgrastim. After 2 cycles of chemotherapy all patients
were switched to RGB-02, so the actual safety data base for RGB-02 is bigger than the number of
patients initially randomised to RGB-02The generated safety database is considered of acceptable
extent.
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Common adverse events:
In breast cancer patients the number of patients with AEs was lower in the RGB-02 arm (97 patients
[80.2%]) compared to the Neulasta arm (109 patients [93.2%]) during cycles 1 and 2. No other
noteworthy differences were observed between the treatment arms in the incidence of AEs by cycles.
During cycles 3 and 4, after patients in the Neulasta arm switched to RGB-02, AEs were reported with
similar frequency in both study arms. The most frequent drug-related AE was bone pain, which was
less frequently reported in the RGB-02 arm (14 patients [11.6%]) compared to the Neulasta arm (20
patients [17.1%]). This was followed by arthralgia in the RGB-02 arm, reported in 2 patients (1.7%);
no other drug-related AEs were experienced by of patients in the RGB-02 arm. Other adverse events
were ≤ 1% and mainly attributed to the chemotherapy regimen, which is considered correct.
Severe adverse events:
Two patients (1.7%) in the RGB-02 arm and no patients in the Neulasta arm had AEs with an outcome
of death. Neither of these fatal SAEs was considered related to the study drug. The most frequent SAE
was febrile neutropenia, which was balanced between treatments. 7/148 HV experienced AEs in
relation to abnormal liver values (ALT increased or liver function test increased/ abnormal, increased
transaminase)

with consecutive withdrawal. Occurrence was balanced between treatments;

One healthy volunteer in the Neulasta group experienced an allergic reaction to the study drug, which
is a known possible side effect.
Discontinuation due to AEs:
Patients: During Cycles 1 and 2 in Study RGB-02-101, 2 patients (1.7%) in each treatment arm had
AEs leading to withdrawal (RGB-02 arm: neutropenic infection in one Patientand metastases to central
nervous system in one Patient, Neulasta arm: tachycardia in one Patient and toxic hepatitis in one
Patient). During Cycles 3 and 4, after patients in the Neulasta arm switched to RGB-02, no patients in
the RGB-02 arm, but 2 patients (1.8%) in the initial Neulasta arm had AEs leading to withdrawal
(angina pectoris in one Patient and disease progression-worsening of breast cancer in one Patient).
One patient withdrew from the RGB-02 arm in the follow-up period. In the previous assessment in
2016, it was concluded that none of these events were considered related to study drug.
Healthy subjects: In Study 74080 the AE of abnormal liver function test that occurred in one
subjectafter dosing with RGB-02 in Period 1 was considered related to the study drug. The same was
the case with the event of anaphylactoid reaction reported in the Neulasta arm. Both events resolved.
The AEs of tooth abscess and second-degree heart block were not considered to be related to the
study drug. In Study RGB-02-001, 7 subjects experienced AEs leading to withdrawal: 1 case of
multiple injuries (not considered related to study drug) and 6 events of abnormal liver function test
(one dose on Day 1 in Period 1 of Neulasta), increased liver function test (2 subjects, both subjects
received one dose on Day 1 in Period 1 of RGB-02), increased transaminase (, one dose on Day 1 in
Period 1 of Neulasta) and increased ALT (2 subjects, one dose on Day 1 in Period 1 of RGB-02 and
Neulasta, respectively). All events resolved. The applicant is asked to clarify whether any of the
increases in liver function test and/or liver transaminases in Study RGB-02-001 fulfilled the criteria for
being a Hy’s law case.
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Laboratory findings:
In healthy subjects, mean monocyte, neutrophil and white blood cell (WBC) counts increased after
dosing with both study drugs; the highest values of approximately 3 × the upper limit of normal (ULN)
for monocytes and 4 × ULN for neutrophils and WBCs were observed at the 72 h/ 48h post-dose time
point. These results are consistent with the fact that pegfilgrastim and filgrastim have been shown to
cause a marked increase in peripheral blood neutrophil counts within 24 h, with minor increases in
monocytes and/or lymphocytes. In healthy volunteers, these changes are expected and therefore
these changes are not considered critical. Transient laboratory changes were comparable between
treatments, there were no unexpected changes. Transient AP elevation was observed in both HV
studies probably from a bone source due to bone marrow stimulation, as described in literature. No
particular concern has been raised for alterations of liver function tests (ALP, AST, ALT, gamma GT,
SGOT, SGPT, bilirubin).
Changes in some haematology parameters were observed in breast cancer patients, but these were
similar in both treatment arms and expected for the administered routine chemotherapy with
doxorubicin and docetaxel: haemoglobin and platelet values decreased in both treatment arms, but
recovered by next cycle. Mean WBC and neutrophil values increased after study drug administration,
but later decreased as a result of the chemotherapy, with no differences observed between treatment
arms. Regarding blood chemistry, only expected adverse events were reported, represented already by
the side effect profile of Neulasta.
Serum chemistry:
Patients: No clinically meaningful findings or differences between the treatment arms were observed in
Study RGB-02-101, and the CHMP concluded that the reported AEs were as expected considering the
already known AEs for Neulasta.
Healthy subjects: In the last round of assessment, it was observed in Study 74080 that 10.0% of the
patients in the Neulasta arm shifted from the baseline value of albumin while this was the case for only
1.0% of the patients treated with RGB-02. The applicant stated that there were 5 subjects which
shifted albumin value 14 days after the administration of Neulasta in period 2, which corresponded to
10% of subjects. The CHMP agreed with the applicant’s assumption that the shift of albumin was a
chance finding considering that the effect was not found in period 1 or in Phase III study RGB-02-101
and that it was not expected that Neulasta, based on its PK/PD, would have any effect on any of the
serum chemistry parameters 14 days after its administration. The albumin effect was not reported for
the new Study RGB-02-001. No other clinically relevant differences were seen for the healthy subjects
in either of the two PK/PD studies.
The study population in RGB-02-101 does not include any subjects belonging to a special population
(age, hepatic/renal disorder, etc.). The numbers of patients treated with RGB-02 aged >65 year is
very small.
In study 74080, injection site reactions occurred slightly more often after dosing with RGB-02 (4
subjects) than after dosing with Neulasta (1 subject). In the other studies, injection site reactions were
similarly distributed between treatment groups. Overall, the incidence of injection site reactions was
small and no matter of concern.
Immunogenicity:
Immunogenicity results are only available from the 2 initially submitted studies 74080 and RGB-02101. Results from study RGB-02-001 are expected during this procedure.
Two semi-homogenous ligand binding assay methods were developed: one for detecting serum antipegfilgrastim (RGB-02) antibodies and one for anti-pegfilgrastim (Neulasta) antibodies. The bridging
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immunoassay methods for the semi-quantitative determination of anti-pegfilgrastim (RGB-02)
antibodies and anti-pegfilgrastim (Neulasta) antibodies in serum have been validated in compliance
with the UK Good Laboratory Practice Regulations. Any samples considered to be true positives for the
ADA assays were to undergo further analysis to evaluate their neutralising potential.
Immunogenicity results from study RGB-02-001 are not available at present. The Applicant develops
and validates new assays due to the new guideline ‘Guideline on Immunogenicity assessment of
therapeutic proteins (EMEA/CHMP/BMWP/14327/2006 Rev1). Pending immunogenicity results and
validation report of study RGB-02-001 for the new assay used in study RGB-02 001 are raised as a
formal.
In both clinical trials, no subject revealed a true immunogenicity result, as expected from the known
small to non-existent immunogenicity of pegfilgrastim. Only in healthy volunteers, events leading to
discontinuation from the study were related to the study drug. Generally, events leading to
discontinuation were equally distributed
All serum samples were initially screened for both anti-RGB-02 and anti-Neulasta antibodies and any
positive samples underwent confirmatory analysis to determine if they were true positives. Any
samples considered to be true positives were planned to undergo a neutralising anti-drug antibody
(nAB) analysis. A number of ADA positive samples were identified at screening, however, these were
declared false positives following a confirmatory assay where sera were first pre-incubated with
Neulasta, Neupogen (filgrastim – no pegylated moiety) and lenograstim (recombinant human GCSF),respectively. This confirmatory assay would not have been able to discern specifically anti-PEG
antibodies, and the design of the assay was not in accordance with a scientific advice received.
According to current guidelines (EMEA/CHMP/BMWP/14327/2006 Rev 1), confirmatory assays should
also include competition (blocking) using the PEG moiety of the molecule.
The fact that no samples were confirmed ADA-positive is surprising, considering that a significant
proportion of the general population (20-40%) is expected to have developed anti-PEG antibodies due
to the widespread use of PEG in cosmetics.
Data confirming the lack of antibody responses to the PEG moiety of RGB-02 and Neulasta is
requested.

3.3.10. Conclusions on clinical safety
Overall, the safety profile of pegfilgrastim has been studied extensively before, and no new aspects
have arisen during this biosimilarity exercise.
Regarding immunogenicity, a final conclusion can only be drawn after assessment of the responses to
the LoQ and pending immunogenicity results from study RGB-02 001.
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3.4. Risk management plan
Safety concerns
The applicant proposed the following summary of safety concerns in the RMP:
Summary of the Safety Concerns

Summary of safety concerns
Important identified risks

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Important potential risks

11.

17.

Acute myeloid leukaemia/Myelodysplastic
syndrome (AML/MDS)
Cytokine release syndrome
Medication errors including overdose
Drug interaction with lithium
Off-label use
Immunogenicity (incidence and clinical
implications of anti-G-CSF antibodies)
Extramedullary haematopoiesis

18.
19.

Risks in children < 18 years of age
Risks during pregnancy and lactation

12.
13.
14.
15.
16.

Missing information

Severe splenomegaly/splenic rupture
Cutaneous vasculitis
Sweet’s syndrome
Anaphylactic reaction
Capillary leak syndrome
Serious pulmonary adverse events (including
interstitial pneumonia and ARDS)
Sickle cell crisis in patients with sickle cell
disease
Musculoskeletal pain-related symptoms
Leukocytosis
Thrombocytopenia

Discussion on safety specification
All the safety concerns listed are also included in the reference product (Neulasta) summary of safety
concerns. However, to be in line with the RMP of the reference product glomerulonephritis should be
added as important identified risk.
It is noted that there exists an on-body Injector medical device for the reference product (Neulasta)
and there is a safety concern (listed as important identified risk) related to the use of this device:
Medication errors including underdose-on-body injector (OBI), resulting in lack of efficacy.
The applicant is asked to discuss whether it is excluded that this OBI is used with Efgratin/Cavoley. If
the use of the OBI is not excluded, particularly in case of switch from Neulasta to Efgratin/Cavoley, this
safety concern should also be listed for Efgratin/Cavoley and all the related sections of the RMP
updated accordingly.
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Conclusions on the safety specification
Having considered the data in the safety specification the PRAC considers that the following issues
should be addressed:
•

The PRAC considers that glomerulonephritis should also be a safety concern.

If the use of on-body injector (OBI) is not excluded for Efgratin/Cavoley, the safety concern Medication
errors including underdose-on-body injector (OBI), resulting in lack of efficacy should also be listed for
Efgratin/Cavoley and all the related sections of the RMP should be updated accordingly.
Pharmacovigilance plan
The applicants propose to monitor the majority of the safety concerns via routine pharmacovigilance
activities that include targeted follow up questionnaires for the safety concerns: Capillary leak
syndrome, Cytokine release syndrome, Medication errors including overdose, drug interaction with
Lithium, off-label use and pregnancy and lactation.
For the important potential risk of immunogenicity (incidence and clinical implications of anti-GCSF
antibodies) the applicants propose to offer antibody testing for anti-pegfilgrastim antibodies for
patients who are reported to have experienced adverse effects indicative of immunogenicity as part of
routine pharmacovigilance activities. A flow diagram describing the process for testing is provided at
Annex 12 of the RMP. The flow diagram describes the steps from identifying a report of pegfilgrastim
associated adverse effects that may be indicative of immunogenicity, sending a request for a blood
sample to the healthcare professional, shipment of the sample to the applicant and reporting back the
result to the healthcare professional. This process is voluntary and would require the healthcare
professional to seek patient consent.
Summary of planned additional PhV activities from RMP
No additional pharmacovigilance activities such as category 1-3 studies are proposed by the applicants.
No category 4 studies are planned or ongoing.
Additional pharmacovigilance activities to assess the effectiveness of risk minimisation
measures
No additional pharmacovigilance activities to assess the effectiveness of risk minimisation measures
are proposed by the applicant.
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Overall conclusions on the PhV Plan
Routine pharmacovigilance activities included targeted follow up questionnaires for selected safety
concerns are proposed. This is in line with the reference product for which routine pharmacovigilance
activities are in place and no post-authorisation safety studies (Category 1-3) are required.
As part of additional pharmacovigilance activities, the applicants will offer an anti-GCSF antibody test
to all patients who are reported to have experienced adverse effects indicative of immunogenicity via
the healthcare professional. This is in line with the reference product and is considered to be
acceptable. A flow diagram is provided at Annex 7 of the RMPs that clearly describes the process for
identifying adverse effects indicative of immunogenicity through to requesting a blood test and
reporting results back to healthcare professionals. The flow diagram is considered to be acceptable.
The results of any anti-pegfilgrastim antibodies tests conducted should be reported in the PSURs.
The PRAC, having considered the data submitted, is of the opinion that routine pharmacovigilance is
sufficient to identify and characterise the risks of the products.
The proposed post-authorisation PhV development plans are sufficient to identify and characterise the
risks of the products and are in line with that for the reference product.
Plans for post-authorisation efficacy studies
No post-authorisation efficacy studies are proposed by the applicants. This is acceptable.
Risk minimisation measures
Summary of risk minimisation measures from the RMP
The applicants propose the following risk minimisation measures for Efgratin/Cavoley:
Table 2: Proposal from applicant for risk minimisation measures

Safety concern

Risk minimisation measures

Pharmacovigilance
activities

1.

Routine risk minimisation measures:

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:

Severe
splenomegaly/splenic
rupture
(Important identified
risk)

Warnings in SmPC section 4.4 regarding
splenomegaly and splenic rupture. It is
highlighted that splenic rupture can lead
to a fatal outcome therefore careful
clinical monitoring should be considered
especially when signs and symptoms
appear.
Splenomegaly and splenic rupture are
listed as uncommon adverse reactions in
SmPC section 4.8.

None
Additional
pharmacovigilance
activities:
None

How to detect early signs and symptoms
of splenomegaly is included in PL section
2.
Increased spleen size and spleen rupture
are included in PL section 4.
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Safety concern

Risk minimisation measures

Pharmacovigilance
activities

Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed
2.

Cutaneous vasculitis
(Important identified
risk)

Routine risk communication:
Cutaneous vasculitis is listed as an
uncommon adverse reaction in SmPC
section 4.8.
Cutaneous vasculitis is included in PL
section 4.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
None.

No additional risk minimisation measures
are proposed.
3.

Sweet’s syndrome
(Important identified
risk)

Routine risk communication:
Sweet's syndrome is listed as an
uncommon adverse reaction in SmPC
section 4.8. It is emphasised that in some
cases underlying haematological
malignancies may play a role.
Signs and symptoms of Sweet’s
syndrome is included in PL section 4.
Prescription status:
Medicinal product subject to restricted
medical prescription.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
None.

Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
4.

Anaphylactic reaction
(Important identified
risk)
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Safety concern

Risk minimisation measures

Pharmacovigilance
activities

4.3.

None.

Warnings concerning hypersensitivity
including anaphylactic reactions are
included in SmPC section 4.4. It is
highlighted that in patients with a history
of hypersensitivity to pegfilgrastim or
filgrastim, Efgratin/Cavoley should not
be administered and in patients with
clinically significant hypersensitivity
Efgratin/Cavoley should be permanently
discontinued. Appropriate therapy should
be administered, with close patient
follow-up if serious allergic reaction
occurs.

Additional
pharmacovigilance
activities:
None.

Hypersensitivity reactions and
anaphylaxis are listed as uncommon
adverse reactions in SmPC section 4.8.
Serious allergic reactions including
anaphylaxis are included in PL section 4.
How to detect early signs and symptoms
of allergic reaction is highlighted in PL
section 2.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
5.

Capillary leak syndrome
(Important identified
risk)

Routine risk communication:
Warning in SmPC section 4.4. for
Capillary leak syndrome that has been
reported after G-CSF administration.
Appropriate therapy including intensive
care and close monitoring should be
administered in patients with signs and
symptoms of capillary leak syndrome.
Capillary leak syndrome is listed as an
uncommon adverse reaction in SmPC
section 4.8. It is highlighted that it can be
life-threatening in cancer patients
undergoing chemotherapy following
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Safety concern

Risk minimisation measures

Pharmacovigilance
activities

administration of G-CSF if treatment is
delayed.
Capillary leak syndrome is included in
PL section 4. Its symptoms, the rapid
manifestation and the need for urgent
medical intervention are highlighted.
Early signs and symptoms of Capillary
leak syndrome is highlighted in PL
section 2.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
6.

Serious pulmonary
adverse events (including
interstitial pneumonia
and ARDS)
(Important identified
risk)

Routine risk communication:
Warnings in SmPC section 4.4
concerning serious pulmonary adverse
events including interstitial pneumonia
and Acute Respiratory Distress
Syndrome. It is emphasized that patients
with a recent history of pulmonary
infiltrates or pneumonia may be at higher
risk for the occurrence of pulmonary
adverse events. It is highlighted that if
signs and symptoms of ARDS develop,
permanent discontinuation of Efgratin
and appropriate treatment should be
considered.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
None.

Acute Respiratory Distress Syndrome and
pulmonary adverse reactions including
interstitial pneumonia, pulmonary
oedema, pulmonary infiltrates and
pulmonary fibrosis are listed as
uncommon adverse reaction SmPC
section 4.8
Warning in PL section 2 concerning
serious lung disorders (inflammation,
infection, infiltration) are highlighted.
Breathing problems are included in PL
section 4.
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Safety concern

Risk minimisation measures

Pharmacovigilance
activities

Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
7.

Sickle cell crisis in
patients with sickle cell
disease
(Important identified
risk)

Routine risk communication:
Warnings in SmPC section 4.4 regarding
sickle cell crises that have been
associated with the use of pegfilgrastim
in patients with sickle cell trait or sickle
cell disease. It is highlighted that
Efgratin/Cavoley should be used with
caution in patients with sickle cell trait or
sickle cell disease taking into
consideration the possible association of
pegfilgrastim with splenic enlargement
and vaso-occlusive crisis and appropriate
monitoring of clinical parameters and
laboratory status should be performed.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
None.

Sickle cell crisis is listed as uncommon
adverse reaction in SmPC section 4.8.
Condition of having sickle cell anaemia is
emphasized to be monitored closely
during Efgratin/Cavoley treatment in PL
section 2.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
8.

Musculoskeletal painrelated symptoms
(Important identified
risk)

Routine risk communication:
Warnings concerning increased
haematopoietic activity of the bone
marrow in response to growth factor
therapy is emphasized in SmPC section
4.4.
Bone pain is listed as very common and
musculoskeletal pain is listed as common
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signal detection:
None.
Additional

Page 87/106

Safety concern

Risk minimisation measures

Pharmacovigilance
activities

adverse reaction in SmPC section 4.8. It
is also highlighted that bone pain was
generally of mild to moderate severity,
transient and could be controlled in most
patients with standard analgesics.

pharmacovigilance
activities:
None.

Bone pain, general aches and pains in the
joints and muscles are included in PL
section 4.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
9.

Leukocytosis
(Important identified
risk)

Routine risk communication:
Warnings in SmPC section 4.4 regarding
leukocytosis such as regular WBC
monitoring and dose discontinuation. It is
highlighted that white blood cell (WBC)
counts of 100 x 109/L or greater have
been observed in less than 1% of patients
receiving pegfilgrastim. It is also
emphasized that such elevation in white
blood cells is transient and is consistent
with the pharmacodynamic effects of
pegfilgrastim.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
None.

Leucocytosis is listed as a common
adverse reaction in SmPC section 4.8.
White blood cell count increase for a
short period of time is included in PL
section 4 and in PL section 2.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
10.

Thrombocytopenia
(Important identified
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Warnings in SmPC section 4.4 regarding

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
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thrombocytopenia such as a
recommendation for regular monitoring
of platelet count. It is highlighted that
special care should be taken when
administering single or combination
chemotherapeutic agents which are
known to cause severe thrombocytopenia.

signal detection:

Thrombocytopenia is listed as a common
adverse reaction in SmPC section 4.8

None.
Additional
pharmacovigilance
activities:
None.

Warnings concerning thrombocytopenia
and its symptoms are highlighted in PL
section 2.
Low platelet count is included in PL
section 4.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
11.

Acute myeloid
leukaemia/Myelodysplast
ic syndrome
(AML/MDS)
(Important potential risk)

Routine risk communication:
It is stated in SmPC section 4.1 that
Efgratin/Cavoley is not indicated in
patients with chronic myeloid leukaemia
and myelodysplastic syndromes.
Warnings are highlighted in SmPC
section 4.4 concerning Acute Myeloid
Leukaemia/ Myelodysplastic Syndrome
(AML/MDS).
It is highlighted in SmPC Section 4.4 that
Efgratin/Cavoley should be used with
caution in patients with acute myeloid
leukaemia. It is underlined that
Efgratin/Cavoley should not be used in
patients with myelodysplastic syndrome,
chronic myelogenous leukaemia, and in
patients with secondary Acute Myeloid
Leukaemia (AML).

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
None.

It is emphasized in SmPC section 4.5 that
Efgratin/Cavoley should be administered
at least 24 hours after administration of
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Risk minimisation measures

Pharmacovigilance
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cytotoxic chemotherapy.
It is highlighted in SmPC section 5.1 that
G-CSF can promote growth of myeloid
cells, including malignant cells.
Warnings concerning risks of developing
cancers of the blood in PL section 2.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
12.

Cytokine release
syndrome
(Important potential risk

Routine risk communication:
None.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
Specific adverse reaction
follow-up questionnaires
are required.
Additional
pharmacovigilance
activities:
None.

13.

Medication errors
including overdose
(Important potential risk)

Routine risk communication:
The name of the medicinal product is
indicated in SmPC section 1. as
Efgratin/Cavoley 6 mg solution for
injection.
The composition and strength of
Efgratin/Cavoley are specified in SmPC
section 2.
Posology and method of administration
are highlighted in SmPC section 4.2. It is
stated that Efgratin/Cavoley therapy
should be initiated and supervised by
physicians experienced in oncology
and/or haematology. It is also specified
that one 6 mg dose (a single pre-filled
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syringe) of Efgratin/Cavoley is
recommended for each chemotherapy
cycle, given at least 24 hours after
cytotoxic chemotherapy.
It is highlighted in SmPC section 4.5 that
Efgratin/Cavoley should be administered
at least 24 hours after administration of
cytotoxic chemotherapy.
Findings of overdose of pegfilgrastim in
healthy volunteers and in patients with
non-small cell lung cancer are
emphasized in SmPC section 4.9.
Recommendations in PL section 3
concerning Efgratin/Cavoley dosing
regimen, method of administration and
restricts the product use for adult
population.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
14.

Drug interaction with
lithium
(Important potential risk)

Routine risk communication:
The potential for drug interaction
between pegfilgrastim and lithium is
included in SmPC section 4.5. It is stated
that there is no evidence that such
interaction would be harmful.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.

15.

Off-label use
(Important potential risk)
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Routine risk communication:
The therapeutic indication of
Efgratin/Cavoley is defined in SmPC
section 4.1 as:

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
Specific adverse reaction
follow-up questionnaires
are required.
Additional
pharmacovigilance
activities:
None.
Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
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“Reduction in the duration of
neutropenia and the incidence of febrile
neutropenia in adult patients treated with
cytotoxic chemotherapy for malignancy
(with the exception of chronic myeloid
leukaemia and myelodysplastic
syndromes).”

Specific adverse reaction
follow-up questionnaires
are required.

It is highlighted in SmPC section 4.2 that
no recommendation on the posology of
Efgratin/Cavoley can be made in
paediatric population.

Additional
pharmacovigilance
activities:
None.

It is highlighted SmPC section 4.4 that
pegfilgrastim should not be used in
patients with myelodysplastic syndrome,
chronic myelogenous leukaemia, and in
patients with secondary acute myeloid
leukaemia.
It is emphasized in SmPC section 4.4 that
Efgratin/Cavoley should be used with
caution in patient population with acute
myeloid leukaemia.
It is also underlined SmPC section 4.4
that Efgratin/Cavoley should not be used
to increase the dose of cytotoxic
chemotherapy beyond established dosage
regimens.
Warning SmPC section 4.4 that the safety
and efficacy of pegfilgrastim for the
mobilisation of blood progenitor cells in
patients or healthy donors has not been
adequately evaluated.
Indication of Efgratin/Cavoley is stated in
PL section 1.
Warnings in PL section 2 about your
risks of developing cancers of the blood.
It is also stated that no recommendation
on the posology of Efgratin/Cavoley can
be made in children and adolescents agegroup.
Warnings in PL section 3 that
Efgratin/Cavoley is for use in adults aged
18 and over. The recommended dosing
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regimen is also highlighted.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
16.

Immunogenicity
(incidence and clinical
implications of anti-GCSF antibodies)
(Important potential risk)

Routine risk communication:
Warnings in SmPC Section 4.4,
concerning a potential for
immunogenicity as with all therapeutic
proteins. It is stated that the rates of
generation of antibodies against
pegfilgrastim are generally low, however,
they have not been associated with
neutralising activity at present.
It is emphasized in SmPC section 4.4 that
the trade name, the batch (Lot) number
and the name of the active substance
(pegfilgrastim) of the administered
product should be clearly recorded in the
patient file.
Warnings in PL section 2 about loss of
response to pegfilgrastim or failure to
maintain a response with pegfilgrastim
treatment.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.

17.

Extramedullary
haematopoiesis
(Important potential risk)
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Routine risk communication:
It is highlighted in SmPC section 5.3 that
preclinical data from conventional studies
revealed the expected pharmacological
effects of pegfilgrastim including

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
An additional
pharmacovigilance activity
is required meaning an
inquiry process for
suspected immunogenicity
cases.
To monitor the frequency
and outcome of postmarketing reports of
immunogenicity a process
is established for testing
anti-pegfilgrastim
antibodies (ADA/NADA)
due to an adverse event
associated with
pegfilgrastim, a clinical
need, or at the request of
the treating physician for
any patient on
pegfilgrastim.
Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
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extramedullary haematopoiesis and
splenic enlargement.

None.

Prescription status:
Medicinal product subject to restricted
medical prescription.

Additional
pharmacovigilance
activities:

Additional risk minimisation measures:

None.

No additional risk minimisation measures
are proposed.
18.

Risks in children <18
years of age
(Missing information)

Routine risk communication:
Therapeutic indication of
Efgratin/Cavoley is defined in SmPC
section 4.1 as :
“Reduction in the duration of
neutropenia and the incidence of febrile
neutropenia in adult patients treated with
cytotoxic chemotherapy for malignancy
(with the exception of chronic myeloid
leukaemia and myelodysplastic
syndromes.”

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
None.
Additional
pharmacovigilance
activities:
None.

It is stated in SmPC section 4.2 that the
safety and efficacy of pegfilgrastim in
children has not yet been established and
no recommendation on a posology can be
made.
It is highlighted SmPC section 4.8 that
the experience in children is limited. It is
also emphasized that a higher frequency
of serious adverse reactions in younger
children aged 0-5 years (92%) has been
observed in clinical trials conducted with
Neulasta compared to older children aged
6-11 and 12-21 years respectively (80%
and 67%) and adults.
Details of the available clinical trials
conducted with Neulasta in paediatric
patients are summarized in SmPC section
5.1 and in Section 5.2.
Warning in PL section 2 for children and
adolescents that no recommendation on
the posology can be made.
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Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
are proposed.
19.

Risks during pregnancy
and lactation
(Missing information)

Routine risk communication:
Pregnancy:
Information on reproductive toxicity in
animal studies and lack of information on
the use of pegfilgrastim in pregnant
women in SmPC section 4.6. It is
highlighted that Efgratin/Cavoley is not
recommended during pregnancy and in
women of childbearing potential not
using contraception.
Information on preclinical data from
conventional studies of embryofetal
development is stated in SmPC section
5.3.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:
Specific adverse reaction
follow-up questionnaires
are required.
Additional
pharmacovigilance
activities:
None.

Breast-feeding:
Insufficient information on the excretion
of pegfilgrastim / metabolites in human
milk in SmPC section 4.6. It is
highlighted that the benefit of breastfeeding for the child and the benefit of
therapy for the woman should be taken
into account when a decision must be
made whether to discontinue breastfeeding or to discontinue/abstain from
Efgratin/Cavoley therapy.
Warning in PL section 2 about pregnancy
and breast-feeding during
Efgratin/Cavoley treatment.
Prescription status:
Medicinal product subject to restricted
medical prescription.
Additional risk minimisation measures:
No additional risk minimisation measures
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are proposed.

Additional risk minimisation measures
No additional risk minimisation measures are proposed by the applicant. This is acceptable.
Overall conclusions on risk minimisation measures
The PRAC having considered the data submitted was of the opinion that in line with the reference
product routine risk minimisation measures are sufficient to minimise the risks of the product in the
proposed indication.

Conclusion
The CHMP and PRAC considered that the risk management plan version 0.1 could be acceptable if the
applicant implements the changes to the RMP as detailed in the endorsed Rapporteur assessment
report and in the list of questions in section 6.3.

3.5

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.

4. Orphan medicinal products
Orphan designation
N/A

5. Biosimilarity assessment
5.1. Comparability exercise and indications claimed
The comparability exercise is based on:
An extensive quality comparability exercise (including side-by-side testing), which included batches of
EU Neulasta and batches of RGB-02 DP.
The non-clinical dossier is focused on the original comparability studies of RGB-02 with the reference
product Neulasta and review of relevant published literature.
The comparability part of the non-clinical development program consisted of the following studies:
• In vitro comparability study of the biological activity of Neulasta and RGB-02;
• a comparative pharmacodynamic study in neutropenic rats;
• a comparative pharmacodynamic study in non-neutropenic rats.
The clinical development programme comprised three studies (listed in chronologic order):
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•

Study 74080: Randomised, Double-Blind, Single 6 mg Fixed Dose, Two-Treatment, TwoPeriod, Two-Sequence, Two-Way Crossover Comparative Pharmacokinetic and
Pharmacodynamic (Phase I) Study of RGB-02 Compared to Neulasta in 110 Healthy Adult
Subjects.

•

Study RGB-02-101: a multiple, fixed-dose, comparative, efficacy and safety study in 239 stage
II/III breast cancer patients undergoing chemotherapy treatment known to induce
neutropenia.

•

Study RGB-02-001: a single-centre, randomised, active-controlled, double-blind, two
treatment, two period, two sequence, two way crossover PK and PD study of RGB-02 and
Neulasta in 150 healthy male and female subjects.

The development plan appears in line with CHMP guidance and Scientific Advices received.
The indication claimed is in line with the reference product Neulasta: Reduction in the duration of
neutropenia and the incidence of febrile neutropenia in adult patients treated with cytotoxic
chemotherapy for malignancy (with the exception of chronic myeloid leukaemia and myelodysplastic
syndromes).

5.2. Results supporting biosimilarity
Quality perspective:
In general, all quality attributes analysed proved to be highly similar between Efgratin/Cavoley and EU
Neulasta. The primary structure of Efgratin/Cavoley is identical to that of the RMP. The difference in
the molecular weight distribution of the PEG moiety is explained by the applicant by the difference in
the composition of the PEG moiety of the two drug products.
Polydispersity indicated similar PEG moieties between Efgratin/Cavoley and the RMP.
In general, differences were small and not considered relevant. Importantly, relative potency and
receptor binding kinetics were highly similar for Efgratin/Cavoley and the RMP.
In conclusion, comparability of RGB-02 with the reference product Neulasta was demonstrated and
based on the data provided biosimilarity can be concluded.
Also from the non-clinical perspective, it is considered that similarity between Efgratin/Cavoley and
Neulasta was shown with regard to:
•

Comparison of the biological activity of Neulasta and RGB-02 in an in vitro cell proliferation

assay. Induction of proliferation of GCSF receptor expressing NFS-60 cells was demonstrated for both,
Neulasta and RGB-02, within the acceptance range for all three Neulasta and RGB-02 batches
investigated. In vitro biologic activity was therefore found to be similar.
•

Comparative pharmacodynamic effects of RGB-02 and Neulasta were tested in non-neutropenic

rats as well as in CP-induced neutropenic rats. In both study models, RGB-02 and Neulasta increased
ANC and WBC. There were no relevant differences between the PD effect of RGB-02 and Neulasta,
indicating similar in vivo biological activity and efficacy profile in the nonclinical settings.
Clinical perspective:
In the second PK/PD study RGB-02-001 all used batches were manufactured by the scaled-up
commercial production process and appropriately analysed to avoid any content differences (only 1%
content difference was observed). Therefore this study can be considered as pivotal on the
comparability of PK and PD parameters. In this study bioequivalence between RB-02 and Neulasta
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could be demonstrated for all PK and PD endpoints: For the primary PK endpoint Cmax, the ratios of
the adjusted geometric means were 97.37%. For AUC0-inf the ratio of the adjusted geometric mean was
99.65. The corresponding 90% CIs were contained within the acceptance limits of 80.00% and
125.00% (Cmax: 86.75%, 109.28% and AUC0-inf: 88.94%, 111.65%). Also the secondary endpoints
were comparable between treatments. Nevertheless, the observed CV% was very high; CV of mean
Cmax: 122% with RGB-02 and 78% with Neulasta; CV of mean AUC: 128% with RGB-02 and 88%
with Neulasta, furthermore CV% was clearly higher with RGB-02 compared to Neulasta.
Both PK/PD studies demonstrate comparability in the primary pharmacodynamics endpoints ANCmax
and ANC Aobec0-tlast as well as the secondary endpoints ANC Tmax and ANC AUC0-last. In study RGB-02001 the primary PD endpoints ratio of the adjusted geometric means of ANCmax and ANC AOBEC0tlast were 99.83% and 101% (close to 100%). The 95% CIs were (96.06%, 103.75%) and (97.21%,
104.94%), within the acceptance range of 80% and 125%. In study 74080 the primary EP ANC
AOBEC0-tlast was 106.12, 95% CI (99.28, 113.43), and therefore within the predefined limits of 85.00%
and 117.65%. Also the secondary endpoints were comparable. In study 74080 CD34+ endpoints were
also comparable. Absolute mean ANC values were comparable between treatments and PD analysis
was consistent between studies.
The design of the clinical study RGB-02-101 in 238 breast cancer patients undergoing
myelosuppressive chemotherapy revealed similar efficacy and safety of RGB-02 and Neulasta is
considered adequate. Study population consisted of patients with breast cancer (stage IIB and III),
aged 18-65 years, receiving myelosuppressive chemotherapy (doxorubicin and docetaxel) in the
neoadjuvant or adjuvant

setting. A single dose of 6 mg RGB-02 or Neulasta was administered SC on

Day 2 of each 3-week cycle, approximately 24 hours after chemotherapy. After two cycles, all patients
were switched to RGB-02.
Regarding the primary endpoint “duration of severe neutropenia” (DSN) in cycle 1, ANCOVA analysis
shows fairly comparable results for both treatments: The mean (± std) DSN in cycle 1 was 1.7 ± 1.14
days in the RGB-02 arm and 1.6 ± 1.31 days in the Neulasta arm; the LS Means (95% CI) were 1.5
(1.2, 1.8) and 1.4 (1.1, 1.7) days for the RGB-02 and Neulasta arms, respectively, resulting in a least
square mean difference of 0.1 (95%CI: -0.2, 0.4). This is well within the range pre-specified of -1 and
1. In the FAS population results are consistent: the duration of the severe neutropenia was 1.8+/-1.28
days in the investigational product and in Neulasta arm was 1.7 ± 1.45 days. Similarity could therefore
be demonstrated in the primary endpoint.
Also in the secondary endpoints DSN from cycle 2 onwards, incidence of severe neutropenia, observed/
overall incidence of febrile neutropenia and time of ANC recovery no stat. significant difference
between treatments could be observed. For the depth of ANC nadir no statistically significant difference
was seen in the cycle 1, but for cycle 2 the difference was significant -0.211 x109/L (95% CI -0.402, 0.019). Despite the (non-significant) slightly higher incidence of severe neutropenia in cycle 1, a
shorter time span to ANC recovery was seen with RGB-02 in cycles 1 and 2, in the PP as well as in the
FAS population.
In total 474 subjects were exposed to at least one dose of RGB-02. This exposure is considered
sufficient for the clinical safety assessment of this biosimilar.
Safety and immunogenicity data provided appeared to be similar between Efgratin/Cavoley and the
reference product, Neulasta.

5.3. Uncertainties and limitations about biosimilarity
There are no relevant uncertainties regarding the quality comparability exercise or the non-clinical
biosimilarity program.
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With regard to non-clinical comparability, it needs to be considered that as a consequence of
pegylation the sensitivity of potency measurement is likely reduced due to partial masking and that
compared with non-pegylated proteins non-clinical PK and PD show higher individual variability in vivo.
PK/PD:
Systemic exposure of RGB-02 was 20-25% higher compared to Neulasta in the initial PK/PD study
74080, where a 6% difference in content of active substance was observed. Several re-calculations
after adjusting for the actually administered dose were presented. In these calculations the GMR of the
primary endpoints AUC0-t and Cmax were within the acceptance limits of (80%, 125%). Nevertheless,
these data-driven post-hoc analyses were not considered sufficiently robust to conclude on PK
similarity.
In the pivotal PK/PD study RGB-02 001 similarity of all PK parameters of RGB-02 and Neulasta was
shown (based on the geometric mean ratios). However, the PK profiles in a substantial proportion of
subjects show unusually large differences in exposure between treatments. This effect seems
independent from design factors ‘period’ and ‘treatment’. For this product class generally high
variability in PK endpoints is known. An intra-subject CV of 47% was assumed at the planning stage,
but a CV of about 60% was actually observed. Moreover, in the majority of cases observed PK
differences were not reflected in differential PD response in individual subjects, which further
contributes to uncertainty.
Furthermore it is noticed that the absolute mean AUC and Cmax values for Neulasta were about 50%
and 40% higher, respectively, in PK study 74080 compared to the pivotal PK study (mean Cmax was
131 391 pg/ml in study RGB-02 001 vs. 185 000 pg/ml in study 74080; mean AUC0-tlast was 4 139 626
pg/ml in study RGB-02 001 vs. 6 3000 000 pg.h/ml in study 74080). Neulasta batches in both studies
seem to have similar active substance content. The same PK assays were used in both studies.
Reported baseline characteristics of study subjects seem also comparable between the two studies.
The discrepancy in mean PK values is therefore unexpected. Looking at mean PD response curves, PD
outcome was not affected by this PK difference, and found to be similar in both studies.
Many uncertainties exist as regards PK-PD relationship in the dose-range studied, but the lack of a
tendency to parallel behaviour of PK and PD is not understood. A comparative subgroup analysis of
ADA positive vs. ADA negative subjects and the influence on PK is requested. The finding of individual
cases with very low pegfilgrastim concentrations associated with normal PD response could also be
caused by analytical problems with the drug assay in the presence of ADAs. The applicant should
therefore test for interference of ADAs in the drug assay and discuss the influence on PK results.
Efficacy:
The treatment difference in DSN was not statistically significant and was only 0.1 days in cycle 1 and
cycle 2 in the PP population. However, frequency counts showed a numerically higher incidence of '0'
days DSN under Neulasta treatment (22.2%) compared to RGB-02 (14.9%). Also the difference in
median DSN of 1 day favours Neulasta (2 days with RGB-02 and 1 day with Neulasta). Additional
model analyses (addressing the discrete distribution of DSN besides ANCOVA analysis) were provided
with the responses of the initial application and should be re-submitted.
The incidence of severe neutropenia in cycle 1 was 84.6% vs. 77%, for RGB-02 and Neulasta
(difference 7.6%). In cycle 2, 60 subjects (54.1%) on RGB-02 vs. 45 subjects (43.7%) on Neulasta
developed severe neutropenia (difference 10.4%) in the PPP. In the FAS the pattern of difference was
similar in cycle 1, but lower in cycle 2 (3%).
However, these differences were not statistically significant and were not reflected in the observed
incidence of febrile neutropenia, which was similar between the treatment arms. Furthermore, the
differences in DSN and incidence of SN persisted even after this switch to RGB-02 in cycles 3 and 4.
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Immunogenicity results are only available from the 2 initially submitted studies 74080 and RGB-02101. In the confirmation assays of these studies none of the at-screening ADA positive samples were
considered to be true positives. This confirmatory assay would not have been able to discern
specifically anti-PEG antibodies, and the design of the assay was not in accordance with a scientific
advice received. According to current guidelines (EMEA/CHMP/BMWP/14327/2006 Rev 1), confirmatory
assays should also include competition (blocking) using the PEG moiety of the molecule.
Confirmation of absence of serological responses to the PEG moiety of the RGB-02 (and Neulasta) and
provision of an overview of the immunogenicity methods used for all three studies (74080; RGB-01101 and RGB-02-001) is therefore requested. The Applicant is further asked to comment upon the lack
of anti-PEG antibody responses and the possible influence of using Tween-20 in the washing buffer.
Results from study RGB-02-001 are not available at this point of time. The Applicant is developing and
validating new assays in line with the new “Guideline on Immunogenicity assessment of therapeutic
proteins” (EMEA/CHMP/BMWP/14327/2006 Rev1). The validation report and immunogenicity results of
study RGB-02-001 should be provided; absence of immunogenicity data from the pivotal study is
considered a formal MO.

5.4.

Discussion on biosimilarity

Overall a sound and robust biosimilarity exercise has been conducted. The results derived thereof show
a comparable quality profile of the biosimilar candidate with its reference medicinal product.
As expected for a biosimilar, some very minor, non-significant differences were detected. In particular,
a slightly reduced impurity level has been measured for the biosimilar. Impurities of the batches of
RGB-02 and Neulasta used in the failed PK/PD study have been compared and evaluated regarding
their potential influences on the PK. Biological activity (potency), potential effect on the ELISA based
PK assay and the potential influence on PK parameters according to the supposed mechanism of
clearance have been estimated. Based on this extensive review the Applicant´s conclusion is
supported, that the cumulative impact of the slight differences in impurities might have some – albeit
marginal - contribution to the PK study results.
The observed differences in duration of severe neutropenia (DSN; both primary and secondary
endpoint parameters) are deemed too small to be of any clinical relevance. The trend to a lower
incidence of severe neutropenia (SN) in the reference group was also seen after switching to RGB-02
from cycle 3 onwards; hence a chance finding or a potential difference in bone marrow responsiveness
might explain the results.
No significant differences between RGB-02 and Neulasta were observed on the physiochemical or
biological level, and also pharmacodynamic parameters as well as efficacy and safety endpoints
support biosimilarity. Results of study RGB-02 001, which can be considered pivotal for demonstration
of PK and PD comparability, support biosimilarity of RGB-02 and Neulasta in all PK endpoints. All these
results in principle are not indicative that differences might be expected in pharmacokinetics.
Nevertheless, it is unexplained, why exposure is so substantially different between the two PK studies
(especially regarding Neulasta, where no difference in active substance content was evident) as well as
between treatments (intra-subject) in a substantial fraction of subjects in study RGB-02 001, without
noticeable effect on the PD results; further discussion and clarification is needed.
As this observation seems to equally concern both treatments and could eventually have been caused
e.g. by handling errors of some “patient/laboratory clusters”, a potential error in experimental conduct
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cannot be excluded. . A GCP inspection of study RGB-02 001 is requested to further investigate this
issue.

5.5. Extrapolation of safety and efficacy
N/A

5.6. Additional considerations
A GCP inspection of study RGB-02 001 (study site and laboratory sites) is requested as a large
proportion of subjects show PK profiles with unexpected, large difference in exposure between
treatments; these PK differences are not reflected in the PD response. Moreover, AUC and Cmax
(mean absolute values) of Neulasta differ by 40 to 50 % between the two PK studies. It cannot be
excluded that some potential error in experimental conduct, e.g. handling errors of some “patient or
laboratory clusters” has occurred, which needs to be ruled out.

5.7. Conclusions on biosimilarity and benefit risk balance
Based on the review of the submitted data, the overall B/R balance of Efgratin/Cavoley is presently
negative.

6. Recommended conditions for marketing authorisation and
product information
6.1. Conditions for the marketing authorisation
None

6.2. Summary of product characteristics (SmPC)
The proposed SmPC is in line with the actual SmPC of the reference product.
Please refer to the SmPC for comments.

6.3. Labelling
6.4. Package leaflet (PL)
The proposed PL is in line with the actual PL of the reference product.

User consultation
The applicant provided a full user testing as well as – due to modifications after testing- a bridging
report.

Conclusion from the checklist for the review of user consultation
The package leaflet met the success criteria for readability testing after two rounds of testing. The
results of this test indicate that the PIL is well structured and organised, easy to understand and
written in a comprehensible manner. This report also meets the legal requirements for Art. 59(3) of
Directive 2001/83/EC (as amended).
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7. QRD checklist for the review of user testing results
PRODUCT INFORMATION
Name of the medicinal product:

Efgratin/Cavoley

Name and address of the applicant:

Gedeon Richter Plc.
H-1103 Budapest
Gyömrői út 19-21
Hungary

Name of company which has performed the
user testing:
Type of Marketing Authorisation Application:

Similar biological application (Article 10(4) of
Directive 2007/83/EC)

Active substance:

Pegfilgrastim

Pharmaco-therapeutic group (ATC Code):

Immunostimulants, colony stimulating factor
(L03AA13)

Therapeutic indication(s):

Orphan designation
Rapporteur/CoRapporteur
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- Full user testing report provided

yes

no

- Focus test report provided

yes

no

- Bridging form provided 1

yes

no

- In case bridging form1 has been provided, please perform the assessment in the bridging form and
state the overall conclusion/recommendations below:
The applicant provided a full user testing of the parent PIL as well as a bridging report, as minor
changes in section 5 and 6 were made after finalising the readability test to reflect information of
stress studies about repeated freezing and thawing.
The applicant used the submitted user test of Efgratin/Cavoley as “parent” leaflet as a basis for
bridging. The changes were only minor and the provided Efgratin/Cavoley user test is considered
acceptable. Therefor the bridging report is acceptable
- Is the justification for bridging acceptable?

yes

no

- Is the justification for not submitting a report acceptable?

yes

no

Reasons:
Minor changes affecting only the sections 5 and 6 of the product information following readability.

1

QRD form for submission and assessment of user testing bridging proposals
[EMA/355722/2014]
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Technical assessment
1.1

Recruitment
•

Is the interviewed population acceptable?

yes
no
no information

Comments/further details:
23 subjects (including pilot test) were native Hungarian volunteers between the ages of 21 and 66.

1.2

Questionnaire
•

Is the number of questions __24_____ sufficient?

yes
no
no information

•

Questions cover significant (safety) issues for the PL concerned?

yes
no
no information

Comments/further details:
24 questions addressed the content of the PL, 5 questions concerned the general layout and design of
the PL.

1.3

Time aspects
•

Is the time given to answer acceptable?

yes
no
no information

•

Is the length of interview acceptable?

yes
no
no information

Comments/further details:
No information about the max. allowed time to find and answer a question correctly is given.
The average duration of interview including reading time was about 50 minutes.

1.4

Procedural aspects
•

Rounds of testing including pilot 3

Comments/further details:
acceptable

1.5

yes
no
no information

Interview aspects
•

Was the interview conducted in well structured/organised manner?

yes
no
no information

Comments/further details:
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2.

Evaluation of responses

2.1

Evaluation system
•

Is the qualitative evaluation of responses acceptable?

yes
no
no information

•

Does the evaluation methodology satisfy the minimum prerequisites?

yes
no
no information

Comments/further details:
The answers were evaluated on basis of previously set criteria, the percentage of correct answers was
determined per each question.

2.2

Question rating system
•

Is the quantitative evaluation of responses acceptable?

yes
no
no information

Comments/further details:
The radability test is considered successful if at least 90% of the subjects find the information to each
question and at least 90% of these also understand the answers (and interpret the info with their own
words). If information to a question is not found/ understood by more than one participant in the first
test round, the result has to be improved by adjusting the layout/ presentation or wording of PL and/or
Questionaire, followed by min. two subsequent test drounds of 10-10 subjects.

3.

Data processing
•

Are data well recorded and documented?

Comments/further details:

4.

Quality aspects

4.1

Evaluation of diagnostic questions
•

Does the methodology follow Readability guideline Annex?

yes
no
no information

yes
no
no information

Overall, each and every question meets criterion of 81% correct answers (e.g. 16 out of 20
participants)
yes
no
no information
Comments/further details:
The method described covers one-to-one, face-to-face, structured sets of interviews, involving at least
20 participants reflecting the population for whom the medicine is intended.
•

All participants found and understood the required information to all questions in the text and gave
correct answers in both rounds.

4.2

Evaluation of layout and design
•

Follows general design principles of Readability guideline
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•

Language includes patient friendly descriptions

yes

no

•

Layout navigable

yes

no

•

Use of diagrams acceptable

yes

no

Comments/further details:

5.

Diagnostic quality/evaluation
•

Have any weaknesses of the PL been identified?

yes

no

•

Have these weaknesses been addressed in the appropriate way?

yes

no

Comments/further details:

6.

Conclusions
•

Have the main objectives of the user testing been achieved?

yes

•

Is the conclusion of applicant accurate?

•

Overall impression of methodology

positive

negative

•

Overall impressions of leaflet structure

positive

negative

yes

no
no

CONCLUSION/OVERVIEW
The package leaflet met the success criteria for readability testing after two rounds of testing. The
results of this test indicate that the PIL is well structured and organised, easy to understand and
written in a comprehensible manner. This report also meets the legal requirements for Art. 59(3) of
Directive 2001/83/EC (as amended).
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