EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

24 February 2022
EMA/CHMP/225453/2022
Committee for Medicinal Products for Human Use (CHMP)

Assessment report \\%
O

Inpremzia @

International non-proprietary name: insulin (rDNA)

Procedure No. EMEA/H/C/005331/0 O
O
Note 0

Assessment report as adopted by MP with all information of a commercially confidential nature

deleted. A\
\Q

&
o

QS
N\
O

Q

Official address Domenico Scarlattilaan 6 e 1083 HS Amsterdam e The Netherlands

Address for visits and deliveries Refer to www.ema.europa.eu/how-to-find-us
Send us a question Go to www.ema.europa.eu/contact Telephone +31 (0)88 781 6000 An agency of the European Union

© European Medicines Agency, 2022. Reproduction is authorised provided the source is acknowledged.



Table of contents

1. Background information on the procedure .........ccoccviiiicricsnicsn s sr s srsnne e 8
1.1. SubmIsSSION Of the dOSSIer....oviiii i e e e eas 8
1.2. Legal basis, dOSSier CONTENT ... ..ciii ittt e e e aeeaes 8
1.3. Information on Paediatric requirements. .. ccoiii i 9
1.4. Information relating to orphan market exclusivity........cccoiiiiiii i 9
8 e I Y10 011 = ) PP P TP 9
T Yo =T oL ]  [ol=Te AV ol = RPN 9
1.6. Steps taken for the assessment of the product..........coiiiiiiiiiiiiii i 69
2. Scientific diSCUSSION ...iciiiiiini i s ‘6@ 11
2.1. Problem statement ......oiiiii »K\ ............ 11
2.2. About the product ....ciiii 0 ................ 11
2.3. Type of Application and aspects on development................co.ee. ® .................... 11
2.4, QUANILY @SPECES ..ivuiiriiriiieiiieit ettt e e aaas 0 ......................... 13
200 I {1 o Yo [ 3 ot u T 1o WU TR @, ............................. 13
2.4.2. Active SUDSTaNCE .....oviii i .& ................................... 13
2.4.3. Finished Medicinal Product.........covveviiiiiiiiiiiiicn B8 0 20
2.4.4. Discussion on chemical, pharmaceutical and biolo %aspects .............................. 29
2.4.5. Conclusions on the chemical, pharmaceutical aﬂéﬁo gical aspects ........cevvvvininnns 30
2.4.6. Recommendation for future quality develop\ ................................................. 30
AT o] g Bl [ g o= | BF= T 1= ot o APPSR 30
2.5.1. Pharmacology .....cccooviiiiiiiiiiiiininnn, QQ ........................................................ 30
2.5.2. Pharmacokinetics..........c.cevininnns T P 31
2.5.3. TOXICOIOGY «.evvvnreririeeiiirerernnnss 0 ................................................................... 31
2.5.4. Ecotoxicity/environmental ri 05 SSIMNIENE i e 32
2.5.5. Discussion on non-clinical @SPRCtS..........vviviiiiiiiiiii 32
2.5.6. Conclusion on the non;@al = =] 0T ot =P 32
2.6. Clinical aspects ........ PP 32
2.6.1. Introduction......\S ....................................................................................... 32
2.6.2. Clinical pharm [ PP 33
2.6.3. Discussioﬁ@nical PharmMacology .ou i e 45
2.6.4. ConclusidnsyOn clinical pharmacology ..ovuviiiiii i e e e e aae s 46
2.6.5. Clini \iicacy ............................................................................................... 46
2.6.6. ons on the clinical effiCacy....cciviiiiiiii 46
2.6 Al SA LY .t s 46
2.6.8NDIscussion on CliNiCal Safely cuuiiuiiii i e 50
2.6.9. Conclusions on the clinical safety ...ccuviiiiiii 50
2.7. RiSK Management Plan ..o i e e e e e e e e e 50
A ST Y (=) YA oo o [0l o o [ PP 50
2.7.2. PharmacoVvigilanCe Plan ..o e e 51
2.7.3. Risk MiNimiSation MEaSUIMES .. ..iiiiiiiiitiiii i e e e e e r e aaeaanaea 51
A A S @ o Tl 1811 o] o S PP 51
2.8. PharmacoVigilanCe .. ..o e 51
2.8.1. PharmacoVvigilanCe System .. i e e 51

Assessment report
EMA/CHMP/225453/2022 Page 2/57



2.8.2. Periodic Safety Update Reports submission requirements .......cccovivviiiiiiiiiiiiniinnnns 51

2.9, Product information ..o.vii i e 51
B2 T R 1= ol oo F=Y U] | = o . PP 51
3. Biosimilarity assessment.....cicciiiriimiesmimsmsrma s sss s nnann 51
3.1. Comparability exercise and indications claimed ........cccoiiiiiiiiiiiiii i 51
3.2. Results supporting biosimilarity .....ccooiiiiii e 53
3.3. Uncertainties and limitations about biosimilarity .........ccoiiiiiiiiiii 54
3.4. Discussion on biosSimilarity ....cooiiiiiiiii i e 55
3.5. Extrapolation of safety and effiCacy .....coiviiiiiii ....56
3.6. Additional CoNSIAerationS . ...occiiiiiiiii i e é 56
3.7. Conclusions on biosimilarity and benefit risk balance ............ccoceiiiiiiinns @ ...... 56

4. RecomMMENdatioNS .uuuuuiissrannnnnnsssssssssssssssssssnsnnnnssnsnssssssssssnnnnnns

Assessment report
EMA/CHMP/225453/2022 Page 3/57



List of abbreviations

2-DG 2-Deoxyglucose

2-DG6P 2-DG-6-Phosphate

ACE Angiotensin Converting Enzyme

ADA anti-drug antibodies

ADME Absorption, Distribution, Metabolism, and Excretion

AE Adverse Event

AKT p-Protein Kinase B 6
ALT Alanine aminotransferase @
AST Aspartate aminotransferase ‘\6

ATP Adenosine Triphosphate é

AUC Area under the concentration-time curve ®

AUCgr Area under the glucose infusion rate-time curve 0
AUCins Area under the insulin concentration time curve @.
Bax Bcl-2-like Protein 4

Bcl2 B-cell Lymphoma 2 q@
BHI Biosynthetic Human Insulin Q

BLQ below the limit of quantitation \
BMI Body mass index O
BUN Blood urea nitrogen

CHMP Committee for Medicinal Proe)&; for Human Use
CHO Chinese Hamster Ovar, 0

CI Confidence interval 6

Crax Maximum conce n

CMO Chief Medical er

CRF Case rep, rm

CRO Cligi earch Organisation

CSspP +Clinicat study protocol

CTG ITiter-Glo

cv @ Coefficient of variation

CYP Cytochrome P450

DFT Deviation from the target

dL decaliter

DMF Drug Master File

DNA Deoxyribonucleic Acid

ECG Electrocardiogram

eCRF Electronic CRF

EEA European Economic Area

Assessment report
EMA/CHMP/225453/2022 Page 4/57



ELISA Enzyme Linked Immunosorbent Assay

EMA European Medicines Agency

ENaC Epithelial Sodium Channel

EPAR European Public Assessment Report

EU European Union

FACS Fluorescence-Assisted Cell Sorting

FDA United States Food and Drug Administration

FFA Free Fatty Acid

FRAP Fluorescence Recovery After Photobleaching 6

FSH Follicle Stimulating Hormone . 6@

GCP Good Clinical Practice

GH Growth Hormone é
GIR Glucose infusion rate ®
GLP Good Laboratory Practice @0

GLUT4 Glucose Transporter Type 4

HbA;1c Glycosylated hemoglobin @K
HbsAg Hepatitis B surface antigen q
HCV Ab Hepatitis C virus antibody OQ
HIV Human immunodeficiency virus \

hrs Hours O

1B Investigator’s brochure \Q

ICF Informed consent form ()

ICH International Council BQnonisation

ICU Intensive care unit

IDDM Insulin-Depen labetes Mellitus

IEC Institutio EtMiTs Committee

IFG c@(ing glucose

IGF-1 ike Growth Factor-1

IGT N red glucose tolerance

INN dternational Non-proprietary Name

IR @Q Insulin Receptor

IRB Institutional Review Board

IRS Insulin Receptor Substrates

IU International Units

v Intravenous

ka Association Rate Constant

kd Dissociation Rate Constant

KD Equilibrium Dissociation Constant

Kel Elimination Rate Constant

Assessment report
EMA/CHMP/225453/2022 Page 5/57



Kg Kilogram

LH Luteinizing Hormone

LS mean Least squares mean

MAA Marketing Authorisation Application

MAO monoamine oxidase

MAOI Monoamine Oxidase Inhibitors

max maximum

MedDRA Medical Dictionary for Regulatory Activities

mg milligram

min minutes

MPCC Micro Patterned Co-cultures

ND Not Determined

OECD Organisation for Economic Co-operation and Development
PARP Poly ADP Ribose Polymerase

PD Pharmacodynamics

Ph.Eur. European Pharmacopoeia @K
PHH Primary Human Hepatocytes Q
PI Principal Investigator OQ
PI3K Phosphatidylinositol-3'-kinase \

PK Pharmacokinetics O

pM picomolar Q

PPAR-y Peroxisome Proliferator-A ti(:ysa Receptor

PPI Purified Porcine Insuli 6

rDNA Recombinant deox cleic acid

RHI Regular humansi lin

RMP Reference%dl al Product

SAE Serio§ rse event

SAP St’ al analysis plan

SC ’ n&taneous

SD dandard deviation

N
SmPC

SOA
SPR
SS

tw
TAMC
TEAE
TG

standard error

Summary of Product Characteristics
Schedule of assessments

Surface Plasmon Resonance

Steady state

apparent terminal insulin half-life
Total Aerobic Bacterial Count
Treatment-emergent adverse event

Triglyceride

Assessment report

EMA/CHMP/225453/2022

Page 6/57



teirmax Time to maximum glucose infusion rate

Tmax Time to maximum serum insulin concentration (in concentration time curve)
TSH Thyroid-stimulating hormone

TUNEL Terminal Deoxynucleotidyl Transferase dUTP Nick End Labelling

TYMC Total Yeast and Moulds Count

u Unit

UsP Unites States Pharmacopeia

WHO World Health Organization

Assessment report
EMA/CHMP/225453/2022 Page 7/57



1. Background information on the procedure

1.1. Submission of the dossier

The applicant Baxter Holding B.V. submitted on 5 March 2020 an application for marketing
authorisation to the European Medicines Agency (EMA) for Inpremzia, through the centralised
procedure falling within the Article 3(1) and point 1 of Annex of Regulation (EC) No 726/2004.

The applicant applied for the following indication:

‘Treatment of patients with diabetes mellitus who require intravenous insulin administered by é

healthcare professionals for the maintenance of glucose homeostasis.’ @
&

1.2. Legal basis, dossier content é\

The legal basis for this application refers to: Q

Article 10(4) of Directive 2001/83/EC - relating to applications for biosim d|cma| products
composed of administrative information, complete quality data, a cllnlcal quivalent study with the
reference medicinal product Actrapid and with appropriate own app t s non-clinical and clinical

data.
The chosen reference product is: Qé

Medicinal product which is or has been authorised in ac@ce with Union provisions in force for not
less than 10 years in the EEA:

° Product name, strength, pharmaceutical foneﬂctrapid, 100 IU/ml, Solution for injection in vial
° Marketing authorisation holder: Novo @"sk

° Date of authorisation: 07-10-2002

o Marketing authorisation grantedbg

— Union Q
. Marketing authorisation er: EU/1/02/230

Medicinal product autho%n the Union/Members State where the application is made or European
reference medicinaJ

. Product ngrr@vength, pharmaceutical form: Actrapid, 100 IU/ml, Solution for injection in vial
orisation holder: Novo Nordisk

o Marketing authorisation number: EU/1/02/230

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

° Product name, strength, pharmaceutical form: Actrapid, 100 IU/ml, Solution for injection in vial
° Marketing authorisation holder: Novo Nordisk

° Date of authorisation: 07-10-2002

o Marketing authorisation granted by:

Assessment report
EMA/CHMP/225453/2022 Page 8/57



— Union

— Union Marketing authorisation number(s): EU/1/02/230
° Bioavailability study number(s): Study CEL-HI-203

1.3. Information on paediatric requirements

Not applicable

1.4. Information relating to orphan market exclusivity

1.4.1. Similarity . 6@
}ion (EC) No

ith authorised

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission
847/2000, the applicant did submit a critical report addressing the possible similani
orphan medicinal products.

1.5. Scientific advice @

The applicant sought scientific advice in 2017 (Procedure No.: E /SA/3726/1/2017/111)
concerning quality development, pre-clinical development an | development, including a
clarification scientific advice in 2018.

&

1.6. Steps taken for the assessment o@we product

The Rapporteur and Co-Rapporteur appointeOQ/'t e CHMP were:

Rapporteur: Andrea Laslop Co-Rappo 2 Outi Maki-Ikola
The application was received by the&)n 5 March 2020
The procedure started on QJ 26 March 2020
N\
The CHMP Rapporteur'sﬁ essment Report was circulated to all 10 June 2020
CHMP and PRAC mem% n
« O\

The CHMP Co;Rﬁs\\eur's first Assessment Report was circulated to all | 12 June 2020

CHMP and embers on

The P A& porteur's first Assessment Report was circulated to all 29 June 2020
P HMP members on

The CHMP agreed on the consolidated List of Questions to be sent to 23 July 2020
the applicant during the meeting on

The applicant submitted the responses to the CHMP consolidated List of | 20 January 2021
Questions on

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint | 01 March 2021
Assessment Report on the responses to the List of Questions to all
CHMP and PRAC members on
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The PRAC agreed on the PRAC Assessment Overview and Advice to
CHMP during the meeting on

11 March 2021

The CHMP agreed on a list of outstanding issues to be sent to the
applicant on

25 March 2021

The applicant submitted the responses to the CHMP List of Outstanding
Issues on

21 January 2022

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint
Assessment Report on the responses to the List of Outstanding Issues
to all CHMP and PRAC members on

9 February 2022

O

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs
Updated Joint Assessment Report on the responses to the List of
Outstanding Issues to all CHMP and PRAC members on

18 February
*

&%
N

The CHMP, in the light of the overall data submitted and the scientific
discussion within the Committee, issued a positive opinion for granting
a marketing authorisation to Inpremzia on

s,

e’
Zq@ary 2022

The CHMP adopted a report on similarity of Inpremzia with Amglidiaﬁ'\

fo

24 February 2022

(see Appendix on similarity) Q@
&

RS

O
N\
Q

Q’b

QS
N\
O

Q

>
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2. Scientific discussion

2.1. Problem statement

Inpremzia is a human insulin analogue produced by recombinant DNA technology. A pre-diluted insulin
solution for IV infusion is not commercially available in the EU and insulin for infusions must be diluted
on site in the hospital introducing multiple opportunities for dosing errors.

Inpremzia, formulated as ready-to-use insulin solution for IV application in the hospital or emergency
department setting, was developed as a biological product similar to Actrapid (100U/ml, solutioh,for
injection, authorised in the EU since 2002) to address these insulin dosing-associated issues

&

2.2. About the product K\g

Inpremzia is a fast-acting human insulin analogue (ATC code: A10AB). The actQ@tance in
Inpremzia, produced in Pichia pastoris (also referred to as Komagataella past sing recombinant
DNA (rDNA) technology, is a polypeptide hormone structurally identical t %&al human insulin. The
molecule consists of 51 amino acids arranged in two chains (Chains A angéthat are linked by two
inter- and one intra-disulphide bond.

Inpremzia has been developed as a biosimilar to the reference t Actrapid, which is indicated for
treatment of diabetes mellitus. In contrast to Actrapid, whicmga oved for subcutaneous and
intravenous application, but has to be diluted for intraven plication, Inpremzia is formulated as a
pre-diluted infusion in bags containing 100 ml equivale& 100 IU (equivalent to 3.5 mg) insulin.

The applicant initially applied for a restricted indi@ 7 “the treatment of patients with diabetes
mellitus who require intravenous insulin admipisteked by healthcare professionals for the maintenance
of glucose homeostasis”. 0

2.3. Type of Application a pects on development

Inpremzia was developed as iosimilar medicinal product to the European reference medicinal
product (RMP), Actrapid uti or injection, which is marketed by Novo Nordisk with an initial EU
date of first authoristio ctober 2002.

The clinical develob@of Inpremzia is based on two studies:

e Stud e -203, a comparative PK/PD, double-blind, randomised, two-treatment, two-
perio way crossover, hyperinsulinaemic euglycaemic clamp trial in healthy adult male
ts who received single 1V infusions of the test (Inpremzia/Insulin Human
ter/Celerity’s Regular Human Insulin) and the EU-RMP Actrapid. 60 subjects were enrolled
nd 56 subjects completed the trial.

e Study CEL-HI-200, a comparative PK/PD, double-blind, randomised, 2-way crossover, active
comparator, euglycaemic glucose clamp trial comparing Baxter’s insulin product with the US
reference listed drug Novolin R, conducted for US registration. Celerity’s Regular Human
Insulin (rDNA origin) 1 IU/mL product was approved in the US in June 2019 as MYXREDLIN. At
EMA’s request, a top-level summary (CSR) from the US study CEL-HI-200 was included in the
dossier.

Study CEL-HI-203 is considered the pivotal study for this application due to comparison to the EU-
reference product Actrapid. Study CEL-HI-200 is only considered for supportive purposes.
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Scientific Advice

The applicant sought scientific advice in 2017 (Procedure No.: EMEA/H/SA/3726/1/2017/111)
concerning quality development, pre-clinical development and clinical development, including a
clarification scientific advice in 2018. Several points were noted during the procedure:

Different strength and method of administration than the RMP

The strength of the test product and the reference product Actrapid is different; Actrapid is formulated
for injection with vials containing 100 U/mL whereas Inpremzia is formulated as an infusion bag
containing 1 U/mL.

Despite the fact that the Guideline on similar biological medicinal products (CHMP/437/04 Rev

states that biosimilar and reference product must have the same posology and route of ad ration,
the approach to develop a biosimilar product with reference to a non-authorised diIuted@ration of
Actrapid solution for injection was considered potentially acceptable by the CHMP, p *Qe that the
difference in strength will not affect the safety or the efficacy of the insulin and. t @necessary
measures are taken in order to minimize the risk for medication errors. &

In contrast to the RMP Actrapid, which is usually administered subcutane ut can also be
administered by intravenous (IV) infusion, Inpremzia will be administere clusively by IV route. It
was acknowledged that the subcutaneous route is not an option. {

Choice of reference product for the initial and pivotal similarity sment

The applicant proposed to use the US-comparator Novolin he initial similarity exercise, whereas
the pivotal similarity exercise is based on EU reference t Actrapid only. This approach was

agreed in principle. O
Analytical biosimilarity exercise Q

The proposed analytical biosimilarity exercige in principle agreed; however concerns were
expressed concerning the initially pro 0 e mber of three Actrapid lots for similarity evaluation at
the quality level. Following this adV|c o nine Actrapid lots were included in the pivotal similarity
exercise. Furthermore, the strate settlng similarity acceptance criteria was questioned in the
Scientific Advice. In addition, ghl|ghted that due to the different expression systems the focus
should be laid on the impurity file, in particular on differences in glycosylation variants. Additional
comparison confirms th nd comparable levels of glycosylation variants in both products.

Further questions 'ﬂ\e uallty part addressed the proposed drug substance release specifications, the
proposed refergnée ndard strategy and the stability programme.

PK/PD meas&sufﬂqentlv explained

Initially easurement periods of the PK endpoint Cmax and PD endpoint GIRmax as well as the

targ d glucose level in the clamp study were inadequately explained. In the clarification Scientific
Advice, the applicant stated the target level and specified that the endpoint measurements are
focussed on steady state conditions within the clamp procedure, which was considered appropriate.

No clinical immunogenicity data or testing planned

The product is intended only for short-term use, for hours or a few days. Hence, long-term safety
studies on formation of anti-insulin antibodies (AIA) during the use of the product as for insulin
formulations intended for chronic administration over years were not seen as crucial. The risk of
uncontrolled surges of glucose due to pre-existing (neutralizing) AIA was considered a smaller problem
for IV administration than for SC injection and moreover, assessment of clinically relevant

Assessment report
EMA/CHMP/225453/2022 Page 12/57



immunogenicity may be difficult to detect due to low frequency. Therefore, CHMP concluded that
immunogenicity assessment has to rely strongly on the robustness of the biosimilarity exercise.

Overall, the recommendations of the Scientific Advice were in most parts followed and implemented.

2.4. Quality aspects

2.4.1. Introduction

Inpremzia is presented as a solution for infusion containing 1 IU/mL insulin human as active é
substance. Other ingredients are sodium chloride, sodium dihydrogen phosphate monohydr@
disodium hydrogen phosphate anhydrous and water for injections. . 6

Inpremzia is a pre-mixed, sterile non-pyrogenic rapid acting regular insulin produce Pithia pastoris
using recombinant DNA (rDNA) technology. It is proposed as a biosimilar medici duct to the EU
authorised reference product Actrapid (EMEA/H/C/000424) and intended for i %ous administration
for the treatment of diabetes mellitus.

The product is available in a laminate plastic bag, with a plastic infusion @ Infusion bags are packed

in cardboard cartons. They are intended for single use only. A pack_size of 12 infusion bags is
proposed. Q
2.4.2. Active substance OQ

2.4.2.1. General information QO

\Dnsists of 51 amino acids arranged in two chains. The
ntains 30 amino acids. The A chain and B chain is

onds derived from cysteine residues (A7-B7 and A20-B19)
exists within A chain (A6-A11). The primary activity of
Inpremzia is the regulation of gl metabolism. Insulin binds to insulin receptors present on a range
of cells, which leads to decreé%olevels of blood glucose which is facilitated by cellular uptake of

glucose and 5|multaneo®' n of glucose output from the liver.
A Chain: GIVEQCCJ’ QLENYCN

B Chain: FVN Lcj LVEALYLVCGERGFFYTPKT

The Human Insulin Baxter/Inpremzia mole
A chain contains 21 amino acids and B chai
further linked by two inter-chain disulphi
and a single intra-chain disulphide

The molec mula of human insulin is C2s7H383Nes077Se and the relative molecular mass is 5828
Da.

The$acid sequence of 3-letter code with indicated disulphide bond is as follows:
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Figure 1: primary structure of human insulin
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2.4.2.2. Manufacture, characterisation and process controls §
Description of manufacturing process and process controls @
The active substance is manufactured using Pichia pastoris methyl ic yeast transformed with the

expression plasmid harbouring the synthetic human insulin pre ene.

The active substance upstream fermentation process consi rking cell bank (WCB) vial thaw,
inoculum expansion in shake flasks, seed culture expar\a seed fermenter, a fed-batch production
culture in a bioreactor, and harvest of cell culture su nt from the bioreactor. During the batch
phase, the fermentation uses glycerol as a carbo e to increase the cell mass. During the
induction phase, methanol is used to induce KQtlon of human insulin precursor into the medium.

The downstream process is separated i stream processes I, II and III, each comprising of
multiple steps. In the downstream pr %(DSP I), the human insulin precursor secreted out of the
cells by fermentation is isolated via c ugation, concentrated using cation exchange
chromatography (CIEX), crystall@yd centrifuged. In the DSP-II, the human insulin precursor is
then subjected to a reaction, fi ed by crystallisation and. In the DSP-III, the product is purified by a
series of chromatographic\%ghe eluate from the last chromatography step is sterile filtered (0.2p)
and crystallised as hum ulin. The crystal slurry is lyophilised and stored at -20+5°C in amber
coloured USP Type,1 containers. No reprocessing is intended.

In general, the rkcturing process is adequately defined and the purpose of each manufacturing

step has beegrdiseussed. The manufacturing process, with process parameters and process controls
and their have been outlined in flow diagrams and additional information has been provided for
each,st

Process*parameters such as temperature, time, pH, DO;, agitation speed, agitation frequency, flow
rate, pressure, %UV, conductivity, and hold time are listed. In the initial application, criticality of
process parameters in relation to the impact on the Critical Quality Attributes (CQAs) and associated
controls were not defined. Moreover, the proposed operating ranges for process parameters and
acceptance criteria for process controls were not supported by process characterisation data. Thus, an
overarching major objection was raised during the procedure in view of the control strategy and
process validation. To address this Major Objection a detailed process characterisation report was
submitted. The main objectives of process characterisation were a) to identify key, critical and non-
critical process parameters and b) to determine the proven acceptable ranges (PARs) (and in certain
process steps the normal operating ranges (NORSs)).
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The dossier has been updated with an overview of process characterisation activity and a brief
summary of the outcome of process characterisation including a reference to the detailed report. In
this attached report for each single manufacturing stage a detailed description of the conducted
characterisation is included. The first potential critical process parameters (CPPs) have been identified
via risk assessment (i.e. FMEA). These process parameters were then studied at their higher and lower
limits of study ranges using multivariate design of experiment (DOE). The experimental design includes
control runs operated within the NOR. In addition, certain process parameters have been studied using
an one-factor-at-a-time (OFAT) approach. Those process parameters, which were found to have
significant impact on CQAs were classified as CPPs. The output of DOE and OFAT studies were within
the specification limits or observed ranges of control, hence the studied ranges were considereg
PAR.

The CPPs identified as part of the process characterisation exercise have been updated,i iption
of Manufacturing Process and Process Controls and Controls of Critical Steps and Inte;(\q es. An
update about consistent information of CPPs and PARs in the dossier were perform@

A sub-batch strategy is applied, a maximum number of four final batches gen@from a
fermentation batch is defined. 0

(o

Control of materials K

The raw materials and reagents used in the manufacture of Inp @active substance are
commercially available. All raw materials used in the manuf f the active substance are derived
from plant materials, mineral sources, and recombinan o@ r as a result of chemical processing. No
raw materials of animal-origin are included in the active\g tance manufacturing process or in the
establishment of the cell banks. Lists of raw materi ating where they are used in the process and
the attributes tested are provided. Materials are @volled either according to compendial
specifications or parameter tests according to’%in—house specification. Acceptance criteria for
individual materials are provided.

The host cell, Pichia pastoris, and the pment of the insulin precursor gene construct and vector
system used for sub-cloning have dequately described.

The clone construction is suffj &y described and the function of each genetic element is explained.
Requirements of ICHQ5B/Q5D ate fulfilled.

tem is used. Appropriate information is provided on the establishment of
d"WCB are stored in separate below -70°C freezers. Cell banks are sufficiently
characterised had descriptions and validation status were provided for the methods used to
characterize &st the cell banks. Genetic stability has been confirmed at the end of production.
Adequate @ ols for stability monitoring of the cell banks are provided.

Control of critical steps and intermediates

A two-tiered cell banki
cell banks. The M

Acceptable information has been provided on the control system in place to monitor and control the
active substance manufacturing process with regard to critical, as well as non-critical operational
parameters and in-process tests.

A summary table of the output parameters including their specifications are provided. However, the
basis for, or justification of, the in-process specification ranges was not given. This was raised as part
of the overarching major objection regarding the deficiencies in the control strategy and process
validation. To address this part of the major objection a technical report titled “Justification of IPC/IPT
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with criticality for Upstream, DSP-1 and DSP-2 stage of recombinant Human Insulin manufacturing
process” has been provided in CTD. The in-process controls applied for control of the critical
parameters during upstream and downstream process have been discussed. In-process controls have
been further classified as critical and non-critical with a justification based on process understanding
and its importance in the active substance manufacturing process. The rationale for designating a
parameter as critical or non-critical is presented. With these additional details this major objection is
considered solved.

A decision tree defining the actions taken in case the IPCs and in-process tests are observed to be outside
the defined acceptable limits is provided.

The analysis methods for the in-process testing have been validated. é

Stability and hold times of process intermediates have been derived based on physicochefiiCal analysis
from representative small-scale batches was provided. The data support the proposed( imes.

O

Process validation

The manufacturing process was originally validated in 2011 using manufactu &cess I. Following
the process validation, process changes were introduced to generate pro &process III, and finally
the proposed commercial manufacturing process, process IV (see below). cesses II-IV have only
been validated for those parts that were changed from the precludi ocess. For process II, only
DSP-1I and DSP-III stages were validated; for process III, only é’stage was validated; and for the
process IV, only DSP-III stage was validated. All process vali were performed with at least
three consecutive commercial scale active substance batches!

The analytical methods used during the validations are}&ed to be validated and references to
method validations are provided.

Overall, the results obtained during the proc \&ations were homogenous. The process and quality
parameters met the pre-determined acceptén riteria and the trends of the quality parameters were
found to be comparable and consiste .@ er, as no information was provided on process
development in support of the contro egy for routine manufacture and process validation, the
process validation could not be a «@- , and a major objection was raised in view of the control
strategy and process validatio king into account that:

validation activi ere completed to address all specific process changes (up to process 1V)

a) the manufacturing\roc s was already validated in 2011 and subsequently, additional process
in an iterati cess in chronological order

b) asep g onducted statistical evaluation of process data including a comparison of input as
Xput parameters using control charts and process-capability analysis, further

strates that process IV performs effectively and reproducibly to produce an active

stance of the desired quality;

well

c) data compiled for the in-process parameters, critical quality attributes and stability from active
substance batches manufactured in the years 2018 and 2019 (presented in the provided
Annual Product Quality Review) further confirm that the process remains in a state of
validation and is consistently and robustly able to generate active substance of the intended
quality; and,

d) finally, the completed ongoing process validation (continued process verification) report was
provided by the applicant. The available results are an additional indicator demonstrating that
the overall process validated from 2011 through 2018 is still in a state of control;

the Major Objection can be considered solved.
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The applicant has further clarified the splitting and pooling of DSP-I and DSP-II crystals during the
manufacture, and explained the validation of the splitting and pooling procedures by highlighting the
splitting and pooling procedures conducted during Process Validation of Process IV. The applicant’s
clarification is adequate and it is agreed that the splitting and pooling have been validated during the
original Process IV validation. In addition, splitting and pooling procedures have been included in the
ongoing Process 1V validation protocol.

Holding times of the intermediates of validation batches have been justified based on risk assessment
and physicochemical and microbial stability studies.

The results from the clearance of process- and product-related impurities studies confirm the reduction
of several impurities, both product- and process-related, by end of the RPHPLC chromatographéeps
and in the final active substance. Results from the bioburden evaluation at the DSP-III sta ring
process I and II validations indicate that bioburden is in control in the DSP-III stage. * é

A concurrent evaluation of the lifetime of the chromatography resins during routine@&.lction at
commercial scale is proposed. Interim data are provided from the currently o n aluation. In
general, the approach is accepted as an adequate validation protocol with indi criteria for the
column performance and frequency of evaluation is provided.

hQ

Pre-filters and sterile filters used during active substance manufactur% e not been validated.
However, as bacterial endotoxins and total aerobic microbial count ontrolled on the final active

substance specification and since filter validation has been perf for filters used in finished
product manufacturing, it is acceptable to not validate filter i1 active substance manufacturing.

Shipping validation has been conducted and the provid@rmation is considered sufficient.
Manufacturing process development O

Four manufacturing processes, process I-1V, r&veloped for manufacturing active substance at
commercial scale. To support the compara &f the manufacturing processes, a comparability
assessment was performed for each g rocess in regards of the changed process steps. The
assessment includes the comparison -process data, batch release data and stability data of three
representative active substances es from each process. Comparability on structural or functional
level has been demonstrated en process III and IV batches. In addition, comparison of the batch
release data and in-process onf the Process I and the subsequent Processes III and IV materials,
support structural and fl@ nal comparability of the material from process I and the subsequent

processes. .

No side—by—side@rability studies are performed; rather, the in-process data and batch release and
stability databT comparability assessment are compiled from the process validation runs and
stability s he provided data appear to support comparability between the active substance
manufa using the different processes.

Charaeterisation

Elucidation of Structure and Other Characteristics

Human insulin active substance structure has been sufficiently compared with compendial standards
and the assigned protein structure is confirmed. Characterisation studies were performed for 3
representative batches, which, based on the batch number, are manufactured using manufacturing
process III. The use of Process III material for elucidation of structure is accepted as comparability of
Process III material with material from the intended commercial process (Process IV) has been
demonstrated and process changes are minor.
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Correct amino acid sequence, expected molecular mass for the intact protein as well as for the A and B
chains, and accurate secondary and tertiary structure were confirmed by LC-MS, cIEF, peptide
mapping, Western blotting, NMR, circular dichroism spectroscopy, FTIR and X-ray crystallography
techniques (where applicable). The methods are shortly described and qualification status stated. The
results were compared to theoretical values and the Internal Reference Standard (IRS) or the
published structure. It is agreed that the used panel of analytical methods is appropriate for
characterisation of a rather simple protein as human insulin.

Impurities

During Inpremzia active substance manufacturing, different side products and product-related
impurities are generated. As product-related impurities and degradation products that are anti d
to impact product purity, Single Chain Precursor (SCP), A21 desamido human insulin, and i n dimer

and aggregates. Mass-based techniques were used for the identification and character&\' of the
product-related impurities.

For monitoring the clearance of the product-related impurities during active s manufacturing,
HPLC based methods were used. Depletion study results from three active su e batches
demonstrate that the manufacturing process is capable of consistently an antially deplete and

control the impurities at various process steps. The levels of deamidated, er related proteins and
HMWP (high molecular weight products: dimers and aggregates) ar o controlled at active
substance release with acceptance limits in line with the EU mo for Insulin Human.

Residual solvents (methanol, ethanol, acetonitrile, isopropyl
trypsin, host cell protein (HCP), and host cell DNA (HC ré considered as process-related
impurities. The presented data demonstrate that the a(& substance manufacturing process clears
process-related impurities to acceptable levels. In on, the level of HCP, Total Aerobic Bacterial
Count (TAMC) / Total Yeast and Moulds Count ( ), bacterial endotoxins and the solvents
acetonitrile, methanol and isopropyl alcohol ontrolled at active substance release. A risk
assessment with regards to leachables fo n materials used in the purification of the active
substance was performed and is furth iscussed under Manufacturing process development.

dimethyl formamide), residual

To assess the risk of residual Ie process additives expected to be present in the final active
substance, a risk assessmen onducted The calculated EDI values are lower than the permitted
daily exposure (PDE) val Qe process additives. Therefore, it is acceptable not to control the
additives at the active s ce stage.

2.4.2.3. Spec:fl )9

Specification \outlne release of the active substance include test parameters required by the Ph.
Eur. m h for Human Insulin as well as additional tests for residual solvents and microbial

enu n are presented. The active substance specification includes tests for appearance, solubility,
identifieation, HMWP, related proteins, assay, single chain precursor, zinc content, loss on drying,
sulphated ash, bacterial endotoxins, host cell derived proteins, residual solvents, content of dimethyl
formamide, microbial limits: TAMC/TYMC, and host cell DNA content.

Analytical methods

Analytical procedures for appearance, solubility, identification (RT comparison, peptide mapping), loss
on drying, sulphated ash, related proteins (HPLC), HMWP (SEC), zinc content (AAS), assay (HPLC), and
bacterial endotoxin are performed as per the procedures given in the Ph. Eur. Monograph for insulin,
human. Residual solvents (GC), content of dimethyl formamide (GC), HCP (ELISA), SCP (HPLC), and
microbiological enumeration assay are performed using in-house test methods. Validation summaries
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for the compendial methods (assay, related proteins, HMWP, zinc content, and identification by peptide
mapping) are presented in the dossier. For pharmacopoieial clotting assay for bacterial endotoxin
determination, data on the determination of the required non-interfering dilution of the active
substance are provided. Detailed method descriptions and full validation reports for the in-house
analysis (residual solvents, dimethyl formamide, HCP, SCP, microbial enumeration) are included in the
dossier.

Sufficient details on the analytical procedure and relevant validation parameters have been evaluated.
The analytical methods used have been adequately described and (non-compendial methods)
appropriately validated in accordance with ICH guidelines.

Batch analysis é

Batch analysis data was initially provided for 19 active substance batches of which five,b were
manufactured using the proposed commercial manufacturing process IV. Additional bqit ta
including information regarding the intended purpose of use has been provided for ive substance

batches of which three were manufactured using process IV. x{Q

All presented batches meet the specifications enforced at the time of anaIys& ell as the current
batch release specifications. The results demonstrate consistency betwe ches.

Reference materials K

Insulin Human European Pharmacopoeia Chemical Reference S@'\ce (EPCRS) is used for qualifying
the current lot of Human Insulin Working Standard. Working®1 d is selected from a routine
production batch and used in routine analysis of humanyi active substance. As requested, the
manufacturing process of the batch used for preparation 6f the Working Standard and its
representativeness of clinical batch has been disc and the preparation process of the working
standard has been described. 6

The Working Standard was qualified as per r tests and acceptance criteria and characterised in
regards of primary and secondary str c aIyt|caI methods used for the working standard
qualification and characterisation are% Based on the provided qualification data, the prepared
working standard is well within t @ ur. or in-house specification and comparable to the theoretical
values for mass of A and B chai nd peptide fragment sizes. Once qualified, the working standard is
considered valid for 12 mgnth riteria for expiration and possible re-testing and re-qualification of
the working reference s d is established.

The current lot of M orking standard used for routine analysis is qualified using the USP HMWP
reference standa no Ph. Eur. HMWP reference standard is available. Certificates of analysis are

provided for \o rols used in the applied analytical methods (HMWP, HCP, HCDNA, SCP, residual
solvent, a urity: Zinc oxide, endotoxin standards).

For re, the applicant proposes the development of a two-tiered internal reference standard
(primaky and secondary IRS) system where the primary IRS is proposed to be qualified against the
EPCRS, and the secondary IRS against the primary IRS.

Container closure

The lyophilised Inpremzia active substance is packed in depyrogenated amber coloured Type III glass
bottles. The bottles are closed with inner polytetrafluoroethylene (PTFE, Teflon) faced foamed
polyethylene liner cap and outer white polypropylene (PP) screw cap and Parafilm wrapping. The glass
bottles and PP caps are tested as per in-house and compendial specifications.
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Description of the sterilisation methods of the primary packaging materials that come into direct
contact with the active substance as well as validation summaries of the sterilisation methods have
been provided.

A risk assessment for leachables and extractables on the active substance primary packaging was
performed. This is acceptable since the glass bottle is compendial class III glass material and the
active substance is a freeze dried/lyophilised dry powder and no significant interference is expected
upon storage at the intended storage condition at -20+5°C. The bottles are closed with polypropylene,
polytetrafluoroethylene and polyethylene containing screw caps which are also not expected to present

a risk with regards to leachables.

L 2
The applicant has provided stability data at long-term -20°C £+ 5°C, at accelerated \% 3°C), and
stressed (25°C/60%RH and 40°C/75%RH temperature stress, pH stress, oxidative s@ » photo stability
stress) conditions. The stability studies were designed following ICH Q5C guid%)'eQ

2.4.2.4. Stability

Under accelerated conditions (5°C + 39C), the active substance met the propo
of the test parameters monitored during the six months stability period.

stability criteria for all

Various size containers are used for the storage of the active subﬁ@. As requested, information on
the container closure system, container sizes and filling volumes or the stability studies have been
provided together with critical evaluation of their representa%

ed from light at -20°C £ 5°C is 48
dies. In summary, the proposed shelf-life
one commercial batch (if manufactured) per
col is provided.

The proposed shelf life of active substance when storec\&u
months. This is based on real-time (60 months) stability
can be agreed. The applicant commits to include é
year on stability study. A post-approval stability @:

2.4.3. Finished Medicinal Pl&é)

2.4.3.1. Description of the p:{ and pharmaceutical development

Inpremzia is a pre-mixed,steril§ non-pyrogenic solution supplied in an infusion bag GALAXYTM (inner
and outer film layer of li ow-density polyethylene LLDPE, a layer of biaxially oriented nylon, and a
middle film layer of polyyinylidene chloride PVDC) of 100 mL and intended for intravenous
administration, T ished product is composed of 1 IU/mL human insulin (rDNA origin). Sodium

a tonicity agent and sodium dihydrogen phosphate monohydrate and disodium
hydrogen ate anhydrous are added as buffers. The pH range of the dosage form is 6.5 - 7.2,
with a H of 6.8 and it is iso-osmotic. All excipients are well known pharmaceutical ingredients

phosphate monohydrate, which is not listed in the Ph. Eur. and complies to USP. There are no novel
excipients used in the finished product formulation.

Table 1: composition of finished product

Component Quality Standard Component Quantity
Insulin Human Ph. Eur./USP 1 IU/mL
Sodium Chloride Ph. Eur./USP 9.0 mg/mL
Monobasic Sodium Phosphate, Monohydrate | USP 0.290 mg/mL
Dibasic Sodium Phosphate, Anhydrous Ph. Eur./USP 0.412 mg/mL
Water for Injection Ph. Eur /USP Qs

Ph. Eur. = European Pharmacopoeia; USP = United States Pharmacopoeia; QS = Quantity Sufficient
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Inpremzia has been developed as a biosimilar to the EU reference medicinal product (RMP), Actrapid
(EMEA/H/C/000424), which contains Insulin Human as the active substance. Inpremzia and Actrapid
have the same active substance, posology and route of administration for intravenous (IV) infusion
treatment. Inpremzia is a pre-mixed insulin solution in an IV infusion bag containing 1 IU/mL human
insulin. The proposed reference medicinal product Actrapid is a 100 IU/mL solution for injection in vials
requiring dilution prior to IV administration.

During the formulation studies, it was recognised, that the solution pH is an important factor on
satisfactory formulation stability and a pH of 6.8 was determined to be optimal for formulation
stability. This pH also minimises assay loss as well as desamido impurity formation. pH is cont
through the addition of a phosphate buffer system to the formulation. Other critical qualité utes

L 2

identified in the formulation studies were: Insulin Assay and Related Substances.

N\

Formulation studies were conducted with the US RMP version of Actrapid (Novolin h consists of
the same components and is presented in the same form as Actrapid. The an ed for the US
NDA registration batches, stability testing, biosimilarity assessments and the nical study, which
has been used for process validation, stability testing, biosimilarity testin?a e EU clinical study.

The process has been validated at the commercial scale.

For the comparability confirmation, comparative batch analysis da g stability data have been
provided. Batch analysis data show comparative quality and th ility data up to 12 months is
comparable between the batch sizes.

Manufacturing process development utilises the existing facturing experience, formulation
development and process evaluation studies to iden@the relevant manufacturing steps. Both batch
sizes were used for the process development.

The critical aspects of the manufacturing pﬁ;were identified as mixing process of the solution,
aseptic filtration and filling, packing and c . CPPs are identified and process controls stated, but
the control strategy needed further clghi on. In the Day 120 responses the applicant informs that
process parameters were assessed,i normal operation ranges, and each critical process parameter
was assessed in permitted acce;ﬁ/ ranges, as appropriate. For permitted acceptable ranges, the

worst-case end of the range \@e aluated. The justification of the CPPs ranges were submitted for
mixing and filtration steps.\

Container closure .

The primary pac is a laminate plastic (polyethylene, nylon, polyvinylidene chloride) bag, with a
plastic (pono&N fusion port. The material complies with Ph. Eur. and EC requirements. Generally,
the princi lined in the EMA Guideline on Plastic Immediate Packaging Materials

(CPMP/ 359/03) regarding to the physiochemical and biological tests (e.g.

es/leachables and interaction studies) have been followed. The choice of the container
closure system has been validated by stability data and is adequate for the intended use of the
product.

No manufacturing process development was necessary for the Seal/Fill/Seal process, as this process is
already used to manufacture other similar premixed products

Container closure integrity has been evaluated using validated container closure integrity methods that
demonstrate that the port/closure subassembly, port-to-bag seal, and main bag seals are all integral
microbial barriers.
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2.4.3.2. Manufacture of the product and process controls

Manufacturing of Inpremzia finished product takes place at the Baxter facility located in Round Lake,
Illinois, USA. The finished product is imported to EU and released by Baxter S.A. and Baxter
Distribution Center Europe S.A. in Belgium.

The manufacturing process is a fairly straightforward process including dissolving of the active
substance and excipients during the mixing process, followed by filtration and filling into containers in
a seal/fill/seal process. The quantity of Human Insulin Baxter required for each batch is calculated
individually based on the Assay value from the Certificate of Analysis of the same lot of active
substance used in the formulation.

Despite the simplicity of the finished product manufacturing process, there are several man ing
steps that can potentially change the quality of the finished product significantly, especia ts
regarding to the sterilisation processes and microbial controls. The evolution of the co N rategy
and process controls are discussed in the dossier and the concerns that were raisec@ been

adequately solved. ®

There are no provisions for reprocessing or reworking the finished product.é

Initial and IPCs have been established sufficiently on critical steps of t e%ufacturing process.
Critical steps identified by the applicant are Solution Mixing Proces ptic Filtration and Filling
Process, Packing and Cooling Process. In this context a process tion report of the manufacturing
process for one finished product batch was provided. This st uated the solution mixing
parameters, tank homogeneity, and changes in chemical teristics. Additionally, an evaluation of
solution flush volume required for flushing the Iine/filte& system and an evaluation of the filling
machine downtime were performed under this study achieved results are within the acceptance
limits.

The process performance was qualified in a@;nce with a predefined process performance

qualification (PPQ) protocol based on thre ecutive full-scale batches manufactured from three
different batches of active substance.
scale batches of. Equipment used

eports are provided separately for all three manufacturing
alified according to internal Standard Operating Procedures.

The testing programme, the s ing plan and the number of samples taken were reasonable. All

parameters tested met their a tance criteria. Additionally, sterilising filter validation reports are

provided and are adequ alidated. Filter compatibility and bacterial retaining capacity in the

presence of the finis duct solution was verified. Finally, comprehensive extraction studies were

conducted resulti list of potential leachables from all filter membranes used in the finished

product prod‘s he report on the biological tests performed to evaluate the toxicological risk of
bl

these extractiables were presented.

Details mitted regarding transport/shipment validation.

2.4.3.3. Product specification

The batch release and end of shelf life specifications for Inpremzia finished product cover the relevant
quality attributes and the proposed specifications are same for release and shelf-life purposes.

Specification limits:
Overall, the specifications for the chosen quality attributes are acceptable.

The potential presence of elemental impurities in the finished product has been assessed on a risk-
based approach in line with the ICH Q3D Guideline for Elemental Impurities. Batch analysis data on 6
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batches using a validated ICP-MS method was provided, demonstrating that each relevant elemental
impurity was not detected above 30% of the respective permitted daily exposure (PDE). Based on the
risk assessment and the presented batch data it can be concluded that it is not necessary to include
any elemental impurity controls. The information on the control of elemental impurities is satisfactory.

A risk evaluation concerning the potential presence of nitrosamine impurities in the finished product
has been performed considering all suspected and actual root causes in line with the “"Questions and
answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of
Regulation (EC) No 726/2004 referral on nitrosamine impurities in human medicinal products”
(EMA/409815/2020) and the “Assessment report- Procedure under Article 5(3) of Regulation EC (No)
726/2004- Nitrosamine impurities in human medicinal products” (EMA/369136/2020). Based o e
information provided it is accepted that no risk was identified on the possible presence of ni ine

impurities in the active substance or the related finished product. . 6
Analytical methods K\

Analytical methods and the choice of the used standard :
The analytical methods used have been adequately described and (non-com idl methods)
appropriately validated in accordance with ICH guidelines. Ph. Eur. meth?ﬁéthe primary analytical

methods used.

One of the in-house methods, Reversed Phase UPLC, is an alterna g the method described in the
Ph. Eur. monograph (UPLC instead of HPLC). This UPLC method%performed for the determination
of related substances and quantitation of human Insulin. In Q’w , this method was used to identify
Human Insulin (rDNA origin). The applicant described t@t od as an improvement to the Ph. Eur.
described HPLC method.. The UPLC assay was full validatéd with the US reference standard and
deviations during the validation were highlighted@@viewed accordingly.

Ultra-Performance Liquid Chromatography ( UPRC) is further performed to determine high molecular

weight species (HMWP). High Molecular Wej oteins (HMWP) are degradation products in
Inpremzia, resulting from aggregatio i in molecules. This assay is different to the Ph. Eur.
Monograph, which is specified by SE- method. A full validation was provided and is acceptable.
As also advised in the SA given i (EMEA/H/SA/3726/1/2017/111), the use of the in-house

methods in combination with@ P standard cannot be accepted, unless it has been demonstrated
with full validation data, that the,in-house methods perform better or at least equal to the methods
described in the Ph. Eur@nograph.

>
Batch analysis \

*
Batch analysi (10 batches at commercial scale) of the finished product were provided. The

results ar the specifications and confirm consistency of the manufacturing process. Batch
analysi is provided for US batches and for EU batches. The provided batch analysis data

re within the specification limits. All test methods of the compendial product ingredients of
Human Insulin Injection are executed by United States Pharmacopeia (USP). The applicant has
provided a justification for this issue.

Reference materials

The reference standards ‘Insulin Human USP RS and Insulin human EP CRS’ were compared by Baxter.
Working standards were made using both USP and EP reference standard materials. These working
standards were prepared at a concentration of 1 U/mL (20.0347 mg/mL) per the finished product
method.

Each standard met the finished product method system suitability agreement criterion.
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Furthermore, a stock solution from the active substance at approximately 200 U/mL was prepared and
dilutions of this stock solution were compared by testing with the UPLC-method with the equivalent
dissolutions of the USP and Ph. Eur. Reference standards.

According to the applicant, the USP standard is used as a reference standard and has been determined
to be comparable to the Ph. Eur. standard by using the finished product assay test for the comparison
of the quality between the USP and Ph. Eur. reference standards. The applicant states, that the USP
standard was chosen because the presentation of the standard would yield less error in the standard
preparation. The company mentioned further, that a difference in the EP standard presentation can
result in higher run to run variability. Literature citations were referred where in multiple investigations
difference in the Ph. Eur. standard presentation has been observed and this standard preparatigh\was

determined to the likely cause for the observed failure of higher run to run variability. Cited ji re
on the difference in the EP human insulin standard presentation were provided. A justific this
discrepancy and for the potential impact was submitted. K\

2.4.3.4. Stability of the product ®

2 of 24 months at
") storage is proposed for

Stability studies have been conducted following the ICH requirements. She
refrigerated (5°C £ 3°C) conditions plus 30 days at room temperature, (285
Inpremzia. {

To support this, real time data is available for commercial scale% ufacturing batches () up to

12 months of long-term refrigerated storage (5°C), 12 mon rigerated storage followed by
30 days of short-term storage (25°C), and 6 months o d storage (25°C). Supportive
stability study results are provided up to 24 months term refrigerated storage (5°C), 12
months of refrigerated storage followed by 30 day, évort term storage (25°C), and 6 months of
accelerated storage (25°C) for three batches at IQI

For the applicant it was not able to present tapility data with batches manufactured with active
substance batches at the lower limits @f¢h&specification acceptance criteria because insulin active
substance batches are not available esamido Insulins or Individual Related Substances
approaching their limits. Therefor, applicant revised the limits of actual active substance lots and
their subsequent finished pro atches because this limits are representative for active substance
and finished product lots.ql his roach is acceptable.

In photostability testin @bproduct was demonstrated to be light sensitive and the individual

cardboard carton ry packaging is an effective barrier to light for the proposed finished product.
The secondaryep ing was proven to be sufficient in protecting the product from light. Light
protection is quired during administration.

The ap c@s intention to extrapolate the shelf-life from 12 months to 24 months with the supportive
bat ) is agreed. All available real time stability data available for batches of to support the
proposed shelf-life are provided.

As described in the SmPC: Inpremzia may be stored at temperatures below 25 °C for a single period of
up to 30 days, but not exceeding the original expiry date. The new expiry date must be written on the
carton. If the expiry date has passed, discard immediately. Inpremzia must not be returned to
refrigerated storage.
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2.4.3.5. Adventitious agents

The expression system is a recombinant yeast. In principle, the section on adventitious agents safety
evaluation has been appropriately addressed. No raw materials of animal origin are used in the
manufacturing process of the active substance.

Microbial contamination testing as well as testing for bovine and porcine adventitious viral agents are
conducted for the MCB and WCB. In-process controls at various steps of the manufacturing process are
in place to check/eliminate potential microbial contamination. No viral clearance studies have been
performed. Since P. Pastoris is an unsuitable host for infectious viral agents, this strategy is

acceptable. E
2.4.3.6. GMO . 6@

Not applicable. é\
2.4.3.7. Biosimilarity §Q

The applicant has developed its Human Insulin Baxter/Inpremzia as a si biological medicinal
product to the reference medicinal product Actrapid containing recomf@inant human insulin as active
ingredient. Of particular note, the proposed biosimilar insulin will esented as pre-mixed, ready-to-
use solution in an infusion bag containing 1 IU/mL human insul@ereas the proposed reference
product is a 100 IU/mL solution for injection in vials. The refere product may be administered
through two different routes: Subcutaneously by injecth@ if necessary, as an intravenous solution.
When administrated through 1V infusion Actrapid ha bé diluted to 1 IU/mL and mixed in the
infusion fluids 0.9% sodium chloride, 5% dextros ﬁ% dextrose with 40 mmol/I potassium chloride
using polypropylene infusion bags according gﬁanufacturer’s instructions.

and reference product must have sa ogy and route of administration. Deviations from the
reference product such as strength, @ maceutical form, formulation, excipients or presentation can
tion. This approach was extensively discussed in the scientific
advice (EMA/CHMP/SAWP/18162/2018 Procedure No.: EMEA/H/SA/3726/1/2017/11I) and it was finally
agreed that this approachhcan considered suitable for the biosimilar pathway. Consequently, no
principal concern on thi ed biosimilar approach has been raised. In addition, the applicant
argued that accesstﬁ dy-to use solution without the need for any preparation steps prior to
administration‘(e \ tion and mixing) would reduce the risk for potential risk dosing errors and an
accident con i on of the infusion during preparation. However, despite the formulation and
presentati@ rences, the scientific advice also emphasised the importance of demonstrating

According to the Guideline on similar biolog@ edicinal products (CHMP/437/04 Rev 1), biosimilar

similari e level of the finished medicinal product.

To ov me this challenge the applicant presented a testing scheme, which was designed to allow an
analytical comparison of all CQAs between Human Insulin Baxter (1 IU/ml) and Actrapid (100 IU/mL).
Depending on the specific quality attribute either a direct comparison of (undiluted) Actrapid samples
with finished product of Human Insulin Baxter and/or a comparison of Actrapid samples diluted in
0.9% normal saline or in finished product matrix with Human Insulin Baxter finished product was
conducted. For a subset of quality attributes, also active substance of Human Insulin Baxter (either
reconstituted in Actrapid matrix or reconstituted in Actrapid matrix and further diluted with finished
product matrix/0.9% saline) was compared with Actrapid. In principle, this testing scheme is a way
forward to address the complex situation with the differences in strength and presentation of reference
product and the biosimilar development. This is also in line with the Guideline on similar biological
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medicinal products containing biotechnology-derived proteins as active substance: quality issues
(revision 1) (EMA/CHMP/BWP/247713/2012), which states that for some analytical techniques, a direct
or side-by-side analysis of the biosimilar and reference medicinal product may not be feasible or give
limited information. Thus, samples could be prepared from the finished product. Different preparation
and dilution schemes for samples used in the analytical biosimilarity exercise have been used. A
thorough discussion including appropriate rationale for the chosen preparation / dilution matrix of the
samples has been provided. In addition, the potential impact of the different preparation and dilution
matrices on critical quality attributes has been briefly addressed. Finally, it should be noted that the
reference product when administered through the IV route can be diluted not only in 0.9% sodium
chloride, but also in 5% dextrose and 10% dextrose with 40 mmol/L potassium chloride. Dilutien in
dextrose-based formulations was not evaluated as dextrose is a form of glucose and when in'eIV
provides carbohydrates to the body and can be used to treat low blood sugar (hypoglycaem this is
not part of the strategy for Inpremzia. The applicant™s arguments for not including alté@e dilution
matrices (5% dextrose, 10% dextrose with 40 mmol/l potassium chloride) in the testi h

reasonable. Q

Batches included &

The number of batches analysed in each biosimilarity assessment study !@b en justified based on
statistical considerations. It was concluded that a suitable humber ofﬁc s to allow evaluation of
similarity was evaluated. Biosimilar finished product batches inclu e commercial scale batches
and four smaller scale batches. The representativeness of the b es could be confirmed. Nine
Actrapid batches are tested in the biosimilarity assessment. ?r iNg to the applicant, all available

batches that could be sourced were used. The differencg i age distribution of these batches is 11
months. The Actrapid and Human Insulin Baxter batches Which were used in the pivotal clinical trial

eme is

were included in the quality biosimilarity exercise. T ble presenting Inpremzia Batches Tested for
Biosimilarity Assessment, have been updated with information on the active substance process used to
manufacture each finished product batch as as the age of each finished product batch at the time

of biosimilarity testing. Q
Quality Target Product Profile 6

An initial biosimilarity quality asiagent was performed against US-sourced comparator product
batches (Novolin R) while the@u | biosimilarity exercise was conducted against EU reference
product. \

In the initial biosin:ilq ality assessment US-sourced comparator product batches (Novolin R) were
compared with acti bstance and finished product batches of the biosimilar. Based on the
characterisatiQf of the US-sourced comparator product, an initial quality target product profile
was establis e applicant cited guideline CHMP/437/04 Rev 1 which allows the combined use of
non-EE @)rised comparator and EEA authorised reference product for the development of the

quali et product profile of the biosimilar product. Although this strategy was in principle agreed in
the above cited scientific advice, the value of this initial biosimilarity quality assessment is of only
limited value as no EU reference product has been included.

The comparability between US-sourced Novolin R and EU-RMP Actrapid has not been addressed, which
is, however, acceptable since the pivotal PK/PD clamp study (study 203) was conducted using
Actrapid. The similarity data between Inpremzia and US sourced Novolin R has been provided as
supportive information.

Comparability criteria

The biosimilarity exercise was designed to demonstrate the similarity of the Inpremzia and the
reference medicinal product at the level of the finished medicinal product for all CQAs, despite the
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formulation and presentation differences between Inpremzia (1 IU/mL) and EU-RMP (100 IU/mL).
Relevant information on how the criticality of quality attributes have been assessed has been provided.
A description of the used risk assessment tools for criticality assignment and how risk has been
estimated considering the possible impact of each attribute on safety, efficacy, pharmacokinetics, and
immunogenicity of the product is included.

Given the fact that no immunogenicity assessment was conducted as part of the clinical trials, a
multidisciplinary major objection question was raised concerning criticality of quality attributes. It is
considered of particular relevance to address the issue of similar immunogenicity potential at the
quality level. As already pointed out in the scientific advice letter to the applicant, neither physico-
chemical nor pharmacological data should give any indication of a relevant structural differenc a
different impurity profile between the biosimilar and the reference product, which could givesri a
differential immune response. Hence, a thorough evaluation of the immunogenic potenti fosimilar
candidate versus reference product with special focus on similarity evaluation of quali utes
critical for immunogenicity has been provided. A summary of the highest ranked C \Jstlﬂcatlon for
the assignments, those most applicable to immunogenicity and conclusions are ted in Module 2,
Section 2.5 Clinical Overview.

The selected CQAs for biosimilarity evaluation include those for primary re, physicochemical
attributes, content, impurities, higher order structure and functional aCtivi

Comparability criteria have been established, for many of the as hese are based on monograph
requirements and/or proposed specification acceptance criteri available data sets for the
functional assays have been re-analysed using alternative similarity approaches where comparability
ranges are based on characterisation results from the r ce product. This re-evaluation of
biosimilarity acceptance criteria has been provided ﬂseparate technical report.

Method qualification Q

Appropriate standard and state-of-the-art rg’tjxds have been used. Primary structure was assessed by
N-terminal sequencing, amino acid anal nd peptide mapping whereas the content and
degradation products were compared LC. Secondary and tertiary structure was evaluated by near
and far UV CD spectroscopy, diff r@a scanning calorimetry, 1-D and 2-D nuclear magnetic
resonance, and analytical ultr rifugation. The isoelectric point was determined by imaged capillary
isoelectric focusing. The Qr mass was compared by reducing and non-reducing SDS-PAGE and
es were quantified by size exclusion chromatography. Furthermore,
quality attributes including visual inspection, osmolality, pH and sub-visible

mass spectrometry; ag
general and safety‘re
particles by micro

*
Functional ch \ isation and comparison was conducted by various binding and cell-based in-vitro

assays: In ceptor A and B phosphorylation via the AlphaScreen Surefire technology,
adipog esting by quantifying the triglyceride in 3T3-L1 cells, inhibition of lipolysis via free fatty
acid ification, glucose uptake by a fluorometric assay, mitogenic potential of insulin on Saos-2

cells, insulin growth factor-1 receptor binding and insulin receptor binding (short and long form) via
SPR.

Brief descriptions of analytical methods have been provided. Validation data is provided for the
methods used also for finished product release. In addition, adequate qualification reports for
functional tests used in the biosimilarity evaluation have been provided.

Critical evaluation of analytical biosimilarity
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High similarity between Inpremzia and Actrapid has been demonstrated for the following quality
attributes:

e Primary structure
- identical amino acid sequence; identical amino acid composition; human origin; desamido
insulins present in all sample types, although lower levels in biosimilar than in Actrapid
e Higher order structure
- identical secondary and tertiary structures in near and far UV CD analysis
e Molecular mass/size
- intact mass (MS)

- aggregate levels é
e Charge

- comparative isoelectric points . 66
e Assay \
- comparative content (% of label claim) in biosimilar and Actrpid O

e Impurities
- some differences in the formation of desamido insulins product &MWPS were seen in
comparative forced degradation and stability studies, thes ences do not preclude
similarity
- presence of particles is similar @K

Regarding the presented results of the pivotal biosimilarity exer%
profile of Actrapid and Human Insulin Baxter. During visual idspection testing performed on Actrapid
and Human Insulin Baxter finished product samples as @a he similarity exercise, the presence of
visible particles was reported in two finished product batches of Human Insulin Baxter. The applicant
has isolated and identified these particles as proce iduals, which are not formulation- or insulin-
related. However, no further discussion on the p@ce of these particles was provided. Taking into
account that this ready-to-use product is in d to be given through the IV route without any

ntial safety risk may arise from the presence of these
rofile of the product a Major Objection was raised. As
iled analysis of the observed particles from both affected
| nature of these particles. The chemical nature of the particles
together with further investig@ indicate that these particles are not formulation depend, no
additional safety impacts frgm particle findings in the Process Evaluation lot are expected. As such,
the Major Objection c considered solved.

e data indicate a similar quality

filtration step prior to the administration,
particles. As this concern affects the s
requested, the applicant presented
containers and elucidated the c

Another Major O ‘\' n addressing differences seen in in vitro-related functions, i.e. binding to key
target recept fsJR-A and IR-B isoforms and two out of three assays for metabolic activities (inhibition
of lipolysis a uction of glucose uptake) as well as the considerable wider batch-to-batch variability
of Inpr @vas raised at Day120. To address this deficiency the applicant was requested to provide
morexdataNto support the similarity claim. This data should include comparative side-by-side analysis of
Inpremgia finished product with additional EU-RMP batches for target binding (IR-A and IR-B
separately) and sufficiently sensitive and adequately qualified metabolic activity analyses.

The applicant has submitted as requested new comparative data from IR-A and IR-B binding, inhibition
of lipolysis and glucose uptake and investigated the root cause for the wider batch-to-batch variability
of Inpremzia.

Data was from 3 new Inpremzia and RMP batches, from assays qualified with Ph. Eur. chemical
reference substance (EP CRS). RMP batches were selected based on the stock availability and
Inpremzia batches were those that were in stability testing at the time of assays. 2 out of 3 Inpremzia
batches were studied less than 3 months after the expiry date due to delays in performing the assays.
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It was clarified that this did not have implications to the functional parameters (and batches were
within shelf-life specification limits). The provided justification for the use of two expired RMP batches
in the functional biosimilarity evaluation is considered acceptable and it is no expected that this short
time expiry has any impact on the validity of the generated data.

The possible impact of reference standard used before in the comparative studies and matrix effects
was assessed in root cause investigation. EP CRS (Batch 5 EDQM Cat. #10310000) was used instead
previous reference standard. Actrapid was dialysed to remove m-cresol, glycerol and zinc, acidified and
diluted to better match Inpremzia formulation. Inpremzia was spiked with m-cresol and zinc chloride to
better match Actrapid formulation, and all unmodified or matrix-modified Inpremzia and Actrapid was
used in the assays.

The target binding (IR-A and IR-B separately) and qualified in vitro metabolic activity assa @cluding
inhibition of lipolysis and glucose uptake, were then performed. Similar results were ob%‘%d as in
previous studies for target binding of Inpremzia and Actrapid. The relative potency h
and the relative glucose uptake potency were both within acceptable ranges, a @
significantly impacted by differences in the matrix between formulations. &

it lipolysis
r were

In conclusion, the applicant has attempted to clarify the root cause of varj ity seen in the functional
data between Inpremzia and Actrapid adequately. Matrix may have an e on binding to insulin
receptors with SPR in some extend, and the variability observed in &ous analysis could be
attributed to the use of previous reference standard. The differe zoserved between Inpremzia and
Actrapid on IR binding were reduced with the matrix change t in that extend that the
Inpremzia would be >80% fitting within the variability ran ﬁctrapid. Nevertheless, it is plausible
that in in vivo, when matrix effects are even more dilut differences in binding activities could be
further equalised. Furthermore, these differences in target binding had no impact on the metabolic
activity (inhibition of lipolysis) or glucose uptakeQ@/. Consequently, despite the slight differences
still seen in binding to IR, Inpremzia and Actrapid ®an be considered similar in functional attributes.

Comparative degradation and stability st

Human Insulin Baxter finished produc@ Actrapid batches have been exposed to different stress
factors (including light, acidic, basi nd oxidative stress). Although in some cases the levels of

impurities were different for t ifferent test articles depending on the type of stress, it can be
concluded from this studytha degradation products pathways and the related compounds that
were observed are the s or the finished product as compared to diluted and undiluted samples of

the reference prodyc ;

In addition, a confparative long-term stability study with Actrapid samples was ongoing during the
initial assess eriod and an interim report was submitted. As requested, a final report with the
complete cluding comparison of the data was provided during the procedure. The available data
when ¢ d with the long-term stability data of Human Insulin Baxter finished product support as

imilarity claim.

The overall biosimialrity between impremzia and Actarapid is considered demonstrated.

2.4.4. Discussion on chemical, pharmaceutical and biological aspects

The manufacturing process, elucidation of structure and specifications for Inpremzia active substance
and finished product have been appropriately presented and a thorough discussion of potential
impurities has been conducted. Comparability of the active substance batches manufactured using the
proposed commercial process and the earlier process versions, as well as comparability between the
development scale () and commercial scale () finished product batches have been demonstrated.
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Additional information was provided during the procedure on the active substance manufacturing
process development in support of the control strategy for routine active substance manufacture and
process validation. Thus, the initial major objection regarding the control strategy and process
validation for the manufacture of the active substance could be solved.

The applicant has addressed the similarity between Inpremzia and the reference product, EU-approved
Actrapid, in a comprehensive comparability exercise. A major objection regarding the demonstration
of biosimilarity and the high batch-to-batch variability of Inpremzia in the functional assays has been
solved by submission of new data and a root cause analysis to address the observed variability of
Inpremzia.

Finally, the presence of visible particles reported in finished product batches of Human Insulin r
during visual inspection could be justified to have no impact on the safety profile of the pro

Consequently, also this major objection is considered solved. ‘\

To conclude, the major objections as well as the other concerns have been sufficie dressed.
Consequently, from a quality perspective the MAA for Inpremazia is approvables{@ similar to its

reference product Actrapid Q

At the time of CHMP opinion, there were a minor unresolved quality issu@ ng no impact on the
Benefit/Risk ratio of the product, which pertains to the biological actlﬂ esamido B. These points
are put forward and agreed as recommendation for future quality pment.

2.4.5. Conclusions on the chemical, pharn‘@ﬂcal and biological aspects

The quality of Inpremzia is considered to be accepta }en used in accordance with the conditions
defined in the SmPC. Physicochemical and biologi ects relevant to the uniform clinical
performance of the product have been inves% and are controlled in a satisfactory way.

2.4.6. Recommendation for e quality development
In the context of the obligation o Hs to take due account of technical and scientific progress,
the CHMP recommends the folleyWing pomts for investigation:

- The applicant is recommeépnded\to provide data concerning biological activity of Desamido B to justify
the inclusion of Desamu@ﬁ into the content of insulin assay.

2.5. Non- 6@ aspects

2.5,1. rmacology

Pharmacodynamic in vitro studies have been conducted as part of the pivotal quality biosimilarity
assessment to demonstrate that Inpremzia has similar functional attributes to Actrapid.

For the in vitro assessment of the pharmacodynamics of the proposed insulin biosimilar product, the
following study packages were established: insulin receptor binding (IR-A and IR-B) profile, biological
activity (adipogenesis, inhibition of lipolysis and glucose uptake) relative to the RMP, IGF-1 (Insulin-
like growth factor 1) binding and mitogenic activity.

Comparative in vivo studies of pharmacodynamic effects would not be anticipated to be sensitive
enough to detect differences not identified by in vitro assays, and are not required as part of the
comparability exercise.
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2.5.2. Pharmacokinetics

Inpremzia pharmacokinetic parameters are expected to be similar to those described for the reference
product after intravenous administration. It is thus acceptable that no dedicated pharmacokinetic
studies for ADME or drug interaction have been performed with Inpremzia. This is in accordance with
currently effective guidance for similar biological medicinal products containing recombinant human
insulin and insulin analogues.

2.5.3. Toxicology

No pivotal single or repeat dose toxicity studies with Inpremzia have been conducted. This is i
agreement with the ‘Guideline on non-clinical and clinical development of similar biological r@cinal
products containing recombinant human insulin analogues’ (EMEA/CHMP/BMWP/32775]. Rev. 1,
February 2015) and Scientific Advice received from the CHMP. Inpremzia is expecte have a similar
toxicity profile to that of the reference medicinal product Actrapid. No dedicate inetic studies
were conducted, which is acceptable for a biosimilar human insulin product. S&
data was acquired in the course of a two-week toxicity and toxicokinetic COQ s intravenous
infusion study in rats with a two-week recovery phase conducted to qualfbﬁ radants present in the

final drug product. K

Genotoxicity and carcinogenicity studies with Inpremzia have ng
accordance with the ICH S6 guideline on the development of bi
(Note for guidance on preclinical safety evaluation of biot logy-derived pharmaceuticals,
CPMP/ICH/302/95), the CHMP guideline on the develop f biosimilar products (Guideline on
similar biological medicinal products containing biot ology-derived proteins as active substances:
non-clinical and clinical issues, EMEA/CHMP/BM QZ/ZOOS), and the CHMP Guideline on non-
clinical and clinical development of similar biwz medicinal products containing recombinant human
insulin analogues (EMEA/CHMP/BMWP/327€/3 5_Rev. 1, February 2015).

rtive toxicokinetic

conducted. This is in
nology-derived pharmaceuticals

No dedicated studies on reproduction ogy were performed with Inpremzia. This is in line with the
Guideline on non-clinical and clinic opment of similar biological medicinal products containing
recombinant human insulin analﬂ (EMEA/CHMP/BMWP/32775/2005_Rev. 1, February 2015).
Reproductive and developme@t xicity profile for Inpremzia is expected to be similar to the reference
product. \

i @Etudies to assess local tolerance have been conducted. However, data from
ies showed no relevant findings and results from clinical studies using the
ct formulation suggest no local tolerance concerns.

No stand-alone non-
supportive toxicit

applicant’s fi ﬂ&
No dedica@&dies on the antigenic potential of Inpremzia were performed. This is in line with the
Guideli on-clinical and clinical development of similar biological medicinal products containing
reco nt human insulin analogues (EMEA/CHMP/BMWP/32775/2005_Rev. 1, February 2015).

For the qualification of degradation products, a comparative toxicological study was performed.
Inpremzia containing levels of either 2, 5 or 10% of respective degradants was continuously injected
i.v. to rats of both sexes for 14-days with a two-week recovery period. Novolin R, the US equivalent to
EU reference product Actrapid, was used as comparator. The desamido levels of Novolin R were
measured in the formulated dosing samples. The use of US reference product appears acceptable to
show similarity with regard to desamido degradants. No adverse effects were observed using either of
the human insulin products. Individual insulin levels showed high variabilities, thus a conclusion on PK
parameters in this study is uncertain.
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2.5.4. Ecotoxicity/environmental risk assessment

Inpremzia, being developed as a biosimilar to Actrapid, is not expected to pose a risk to the
environment and an environmental risk assessment is not required for this medicinal product.
Recombinant human insulin is already used in existing marketed products and no significant increase
in environmental exposure is anticipated. The applicant provided an appropriate justification for not
conducting specific studies on Environmental Risk Assessment, as postulated in the CHMP guideline on
the environmental risk assessment of medicinal products for human use (EMEA/CHMP/SWP/4447/00).

2.5.5. Discussion on non-clinical aspects

Insulin human (rDNA) is already used in existing marketed products and no significant incre@in
environmental exposure is anticipated. ¢

Inpremzia was submitted as a biosimilar MAA in accordance with Article 10(4) of Di &e 2001/83/EC.
All non-clinical data provided by the applicant are in accordance with regulatorinfe ements, and
relevant guidelines. The non-clinical programme was designed to support th rity between
Inpremzia and the RMP, and followed the risk-based approach with omissi n vivo studies.

The applicant requested Scientific Advice in November 2017 for their?d ct Insulin human pursuant
to Article 57(1)(n) of Regulation (EC) 726/2004 of the European P ent and of the Council
[EMA/CHMP/SAWP/18162/2018 Procedure No.: EMEA/H/SA/37 017/I1I]. The advice received
from the EMA on non-clinical topics has been followed by thela nt. Appropriate justifications for
waiving non-clinical studies were provided and are in IiK@1 pplicable CHMP guidelines.

2.5.6. Conclusion on the non-clinica@ects

All issues raised during the assessment hav&v adequately clarified, and the CHMP concluded that
functional similarity has been sufficientl@ nstrated from a non-clinical viewpoint.

2.6. Clinical aspects
KO

2.6.1. Introductiq%\Q
GCP aspects ’\Q

*
The Clinical t#i \C«;"e performed in accordance with GCP as claimed by the applicant.

The appli s provided a statement to the effect that clinical trials conducted outside the
Commu ere carried out in accordance with the ethical standards of Directive 2001/20/EC.

e * Tabular overview of clinical studies

The clinical development programme is based on two completed phase I, euglycaemic clamp studies in
healthy volunteers. Study CEL-HI-203 is considered the pivotal study for this procedure due to use of
the EU-authorised reference product Actrapid as comparator. Study CEL-HI-200, in which the US-
authorised reference product Novolin R was applied, will be considered as supportive (see section
‘supportive study’ below). Both studies were designed to primarily demonstrate PK/PD similarity
between the test and reference product. No other studies, such as efficacy- or safety/immunogenicity
studies, have been performed.
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CEL-HI-203 (pivotal): Study design Double-blind, randomised, two-

treatment, two-period, 2-way

crossover, hyperinsulinaemic
euglycaemic clamp trial

Phase I PK/PD equivalence,
euglycaemic clamp study,
Chula Vista, CA, USA

Source of reference product EU-authorised comparator
product Actrapid

Sample size and study 60 subjects were enrolled and
population 56 subjects completed the trial,

all healthy adult male suljects
received a total do :@i
0.36 units/kg of e }éﬂaduct
. Cn
CEL-HI-200 (supportive): Study design Double-blind, r?{sed, two-
. treatment, riod, 2-way
Phase I PK/PD equivalence, . . .
. Crossqy, perinsulinaemic
euglycaemic clamp study, %Q
. eudl ic glucose clamp
Chula Vista, CA, USA gved
-

Source of reference product @authorised comparator
K product Novolin® R
7

Sample size and study J 54 healthy volunteer subjects
population completed the trial, all healthy
OQ adult male subjects received a
total dose of 0.36 units/kg of

each product

AO
\\

o
2.6.2. Clinical pharmacoI0960

Pivotal Study CEL-HI-203 @

Study design

Study CEL-HI-203 was \se I, double-blind, randomised, two-treatment, two-period, two-way
crossover, euglycag i ose clamp trial conducted in healthy adult male subjects.

Biosimilarity to, t parator Actrapid was assessed in a 6-hour infusion and 8-hour blood sampling
clamp proceduxe® subjects enrolled of which 54 provided evaluable PK data. The subjects received a
total dose U/kg of each study drugs with a washout period of 7-10 day between the two
clamps.
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Figure 9-1 Study Design Schematic for CEL-HI-203

“Screening | washoat
- 30 days : i 7-10 days !
I ___________ I Inhouse Period 1 | II Inhouse Period 2 I Ffu=* |
Day -1 1 -1 1
' Randomization | | Dosing | ' Dosing
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Table -3

Clamp Sampling Schedule

Blood Sampling® for
Approx. Nominal timing | Actvity Blood Celeritv’s
hour! Clucose | imsulimor | C-
{via YSI) Actrapid | peptide
06:00am | —2to—lh Eﬁm‘: E"Efﬂ Sampling
pre-dose at
07-00 —60 min 1;]-? every 30
-30 min o4 o4 §
-20 min X X PR
-10 min X X, AN
Start of study drug \v'3
08-00 0 min* admimsiration®. Start of '& X
clamp penied.
5 min z b4
10 min X e
15 min @ X X
20 min K 14 o
30 min @ 3 3
40 min Q X e
50 min ,\\4\ X X
09-00 60 min (1k) \VU| X b
75 min ~ X X
90 pam \.J ) N
105 min x\:Q' Sampling pre- X X
10-00 120 min (2h) C doseamd X X
150 min g least every 30 W 4
11:00 180 min (3h) - zun X 4
210 min () i X
12-00 340 min (4 k) \K' X X
270 min N\, X e
13-00 300 minf(PRY 3 X
105 N X X
L X X
3% min X e
14:00 60 min (6§ k) | End of IV insulin infusion 3 3
365 min X e
BRMNET X X
N 375 mun X 3
380 min 3 3
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Blood Sampling” for
Approx. | Nominal timing | Activity Blood Celerity’s
hour' Clucoze inzulin or -
ivia ¥ 5I) Actrapid | peptide

390 pum X X

405 min X X

15:00 420 o (7 k) X X
450 pum X X

16-00 480 min (8 k) | Td of clamp Disconnect X X
from Biostator é

! Artual starting time is approcomate but nominal timing was followed in any case.
! Collection of blood samples for pharmacokmetic assessment at the comect time point relative @.ﬂg

was of primary importance. The actual samphng time pomt should mot have deviated more
punutes from the nonunal tme.

3 Infravenous infusion of Celenty’s regular Human Insulin (fDNA crngm) for infusion id for 6
bours, according to randommzation.

* Samples scheduled at tume [} were taken within 5 minutes before start of study =1

Study population K

The study population consisted of healthy men. The mean (£ S of the subjects was 33.4 (£

7.78) years. The subjects were mostly Caucasians (66.7%, % 6.7% (16/60) were Hispanics or
Latinos. The mean (+ SD) BMI of the subjects was 24.& 243) kg/m?2.

Subject disposition

Safety data set Q

The Safety data set included all subjects wh6'rgeeived at least one dose of each treatment. Of the 93
subjects who were screened, 60/93 (64 ere enrolled in the study. Of the 60 subjects enrolled in
the study, 56/60 (93.3%) completed dy

e Two subjects voluntarily ew consent: Subject 136 (Sequence AB) and Subject 116
(Sequence BA) were awn.

¢ One subject was \dra n because of an AE: Subject 178 (Sequence AB) experienced an
acute changeg %ical condition during the first clamp (vomiting, hypokalaemia, atrial
>
fibrillation Qaadache) and was withdrawn due to the AEs vomiting, hypokalaemia, and

a@

e O ct was withdrawn from the study at the discretion of the Investigator: Subject 115
ence BA) had multiple haemolysed samples and missed PK time points due to difficult
pling during Period 1.
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Table 10-1 Subjects Disposition: Safety Set (N=60)

Treatment Sequence!
AB BA All Subjects

Subject Disposition, n (%0) (N=30) (IN=30) (N=60)
Completed the Study 28 (93.3) 28 (93.3) 56 (93.3)
Withdrew 2(6.7) 2(6.7) 4(6.7)
Ongoing or Unknown 0(0.0) 0 (0.0) 0(0.0)
Completed Clamp for Treatment Period 1 30 (100) 30 (100) 60 (100)
Completed Clamp for Treatment Period 2 28 (93.3) 28 (93.3) 56 (93.3)
Reason for Withdrawal |

Voluntary Withdrawal of Consent 1(3.3) 1(3.3) 2 (3:3), @'

Adverse Event 1(3.3) 0(0.0) 1 (A]'Q‘O

Discretion of Investigator 0 (0.0) 1(3.3) HV‘

Source data: Table 14.1.1.1 Q\J

Pharmacokinetic/Pharmacodynamic data set @

The PK/PD Set included all subjects with evaluable PK/PD data app %te for the evaluation of
interest (with no major protocol deviations thought to significa Qct the PK/PD of the drug or who
did not meet the clamp quality criteria) from all subjects wh r@d Inpremzia or Actrapid. The PK
and PD Sets each included 54 of initially 60 enrolled su ]6%( subjects were removed from the PK
and PD Sets prior to unblinding: K

e One subject’s clamp data for both periods, @excluded from the final analysis because the
original source printout from the Biosga\tiﬁs misplaced for Treatment Period 1.

Period 2 did not meet the pre-defined clamp data
quality parameters as stated i e protocol and hence, the clamp data for both periods for this
subject were excluded from tbn

e One subject’s clamp quality of Tref@

al analysis.

e One subject was withdrawn“ffom the study at the discretion of the Investigator due to multiple
haemolysed samples missed PK time points due to difficult sampling in Period 1.

e Two subjects wi% consent and were withdrawn from the study.

e One subjed s‘withdrawn from the study due to the TEAEs of vomiting, hypokalaemia, and

Euglycae% mp procedure
r

Therg i al agreement that the euglycaemic hyperinsulinaemic clamp technique is the best

availa ethod for the measurement of insulin action. In such clamp experiments, the plasma insulin
concentration is raised (e.g. by subcutaneous injection of insulin) and the blood-glucose level
maintained (‘clamped’) at a pre-defined level by means of a variable infusion of glucose.

In the study, the test and reference product were administered by continuous intravenous infusion for
a 6-hours period to mimic the intended use, i.e. for the treatment of patients with diabetes mellitus
who require intravenous insulin for the maintenance of glucose homeostasis.

Blood sampling was performed throughout these 6 hours and additional 2 hours for a total of 8 hours.
According to the study protocol, the 6-hour duration of the infusion was chosen to ensure that steady
state conditions are reached during the last 60 minutes (minutes 300- 360).
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Actual clamp quality data (e.g. accuracy) were not provided.
Handling of test and reference product

The study drugs were prepared by unblinded pharmacy staff that were not participating in study drug
administration or interacting with trial subjects in any other way.

2.6.2.1. Pharmacokinetics

Pharmacokinetic Methods

Bioanalytical methods — PK assays 6

Serum insulin and C-peptide concentration measurements were performed by Celerion, Z i@)
Switzerland. The same PK assays have been used in both, the pivotal and the supporti %ical
studies. An ELISA assay was performed using a commercially available kit (Mercodi }n ELISA Kit)
to quantify human insulin in human serum whereas the Human C-peptide imm is a sandwich
ELISA assay. The method as well the validation of the methods have been pr %For method
validation summaries as well as the detailed reports are included in the dos@ oth ELISA methods
used for the determination of human C-peptide and human insulin in ser@‘net all validation
requirements. It was concluded that the ELISA methods showed an aéceptable performance and are
suitable for their use.

Primary PK endpoints Q b

e Area under the insulin concentration-time curve\@ms) at steady state PK, measured from
300-360 minutes (AUCins-ss 300-360 min)- O

e Maximum concentration (Cmax), measure@steady state from 300-360 minutes (Cmax insss 300-

360 min) -

Other PK endpoints 60()
O

e Time to reach Cmax (Tmax)-
e Apparent terminal half=ifay(T1/2).

. Ke \

e Total AUCINS@ remental (i.e., time increments) AUCins (e.g., AUCins 0-6hrs, AUCINS 0-8hrs,
AUC y
INS.S sc)\

. Geoné\mean (£ SE) serum insulin concentration (pM) by treatment

)

Pha kinetic results

Primary PK measures

For the primary PK endpoints AUCins-ss 300-360min @nd Cmax ins-ss 300-360 min, the 90% confidence intervals
of the GM ratios were within the pre-specified limits of 80% and 125% [1.0023, 1.0650 and 1.018,
1.079, respectively]. For both measures, unity is not included, while the upper limits of the CI remain
well below the 125% equivalence limit.
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Table 11-1 Comparison of AUCINS 300-360 min ANd Ciax INS-SS 300-360 min Between
Celerity’s Regular Human Insulin (rDNA origin) for infusion and Actrapid: PK set
(N=54)

Treatment!
Geometric Geometric
A B LS Mean 90% CT
Parameter Statistics? (N=54) (N=54) Ratio (SE) Ratio
AUCHNS s5 300-360 min Geometric LS | 21002.740 20328.069 1.033 1.0023.
(min*pmol/L) Mean (SE) (602.5707) (583.2144) (0.0187) 1.0650 t
Cmax INS 300-360 min Geometric LS 390.16 372.35 -
(pmol/L) Mean (SE) (11.164) (10.654) 1.05 (0.018) ’@'079
9
Source data: Table 14.2.2.2 N
Note: Parametric analysis was conducted using a mixed effects model with treatmepy?” d. and sequence

as fixed effects. and subject-within-sequence as a random effect. \q;
! Treatment: A = Infusion of Celerity’s regular Human Insulin (tDNA origin) ﬁ@ ion: B = Infusion of

Actrapid.
2 Geometric Mean = exp(Mean(log(X))). SE of Geometric Mean = Geomeu@ean * SE of Mean(log(X)).

Additional PK measures é
@JCINS 6-8hrs) the 90% confidence

For the additional AUCins endpoints (AUCins o0-shrs, AUCIns 0-8hr
intervals of the GM ratios were also within the pre-specifi its of 80% and 125% [1.0002, 1.0499;
1.0026, 1.0505 and 0.9827, 1.1093, respectively]. Tmax, nd Ti,2 values were almost identical or
closely similar. Moreover, the geometric mean of th@rum insulin concentration over time was similar
between the treatments. Q

X

Table 11-3 Comparisons of Twya C&l, and Ti2 Between Celerity’s Regular Human

Insulin (rDNA origin) for infu nd Actrapid: PK Set (N=54)
o~
K Treatment!
A B
Parameter (Unit) Sgatis 2 (N=354) (N=54)
Tonex (min) NNan 330.0 330.0
Kel (/min) * ( ometric Mean (SE}) 0.025 (0.0016) 0.024 (0.0018)
Tin (min) {"\\ Geometric Mean (SE) 26.872 (1.5370) 27.510 (1.9489)

Source data: 1?‘3&.2.4.1
! Treatment: ifusion of Celerity’s regular Human Insulin (rfDNA origin) for infusion: B = Infusion of

Actrapid. @[
2 Geon“ ean = exp(Mean(log(X))). SE of Geometric Mean = Geometric Mean * SE of Mean(log(X)).

X

Assessment report
EMA/CHMP/225453/2022 Page 39/57



Figure 11-1 Geometric Mean (SE) of Serum Insulin Concentration (pM) Over
Time by Treatment!: PK Set (N=54)

600

500 4

|

200 4

Insulin Concentration (pM)

0.0 05 1.0 1.5 20 25 3.0 35 40 45 5.0

Hours

—a— A(N=54) —=— BN

Source data: Figure 14.2.1.2

Treatment: A = Infusion of Celerity’s regular Human ]1151& NA origin) for infusion: B = Infusion of
Actrapid.

The exp(Mean(log(X)) +/- SD(log(X))) was disp133§ he upper and lower bound.
A

Table 11-4 Comparison of Increment UCms Between Celerity’s Regular
Human Insulin (k{DNA origin) for i sion and Actrapid: PK Set (N=54)

AN
bv Treatment!
O A Geometric Geometric

B LS Mean 00% CI
: (N=54) (N=54) Ratio (SE) Ratio
ic LS | 114490.714 | 111726.893 | 1.025 1.0002.

Parameter Stati

AUCHS 0-6hrs FE 01

(min*pmol/L} an (SE) (3195.6862) (3118.5419) (0.0148) 1.0499
AUCIS 0-8hrs sFometric LS 120523.591 117434.707 1.026 1.0026.
(min*pmol/L) \C\Mean (SE) (3401.4412) | (3314.2661) | (0.0143) 1.0505
AUCTHNS 6.5hrs ¢ c)\‘ Geometric LS | 5694.471 5454.083 1.044 0.9827.
(min*pmol \ Mean (SE) (314.9011) (301.6077) (0.0378) 1.1093

. d
Source data:Table 14.2.3.2
Note: tric analysis was conducted using a mixed effects model with treatment. period. and sequence

Sensitivity analyses

The applicant performed sensitivity analyses for the primary PK endpoints AUCins-ss 300-360 min @nd Cmax
INS-SS 300-360 min [Geometric 90% CI ratio 1.0033, 1.0657 and 1.018, 1.079, respectively] and other PK
endpoints (incremental PK AUCiys endpoints (AUCins o0-6hrs, AUCins 0-8hrs, @and AUCins 6-shrs)) that included
subjects with evaluable data for only one period.

Exploratory analyses
The applicant further performed exploratory analyses in which the primary PK endpoints AUCins-ss 300-
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360 min @Nd Cmax INS-SS 300-360 min [Geometric 90% CI ratio 1.0108, 1.0734 and 1.0287, 1.0873,
respectively] and the other PK endpoints Tmax, Kel, and T1/2, AUCins 0-6hrs, AUCins 0-shrs, @nd AUCins 6-ghrs,
were derived using correction for C-peptide. C-peptide is part of proinsulin where it connects the A-
chain to the B-chain. During production of insulin, C-peptide is cleaved off and is secreted into the
blood stream; C-peptide measurement allows detection of potential changes in endogenous insulin
secretion. In this study, the C-peptide concentration was used as a biomarker to check if the measured
insulin concentration was derived from both, endogenous or exogenous sources of insulin, which is in
line with the GL (EMEA/CHMP/BMWP/32775/2005_Rev. 1).

Except for the additional/other PK endpoint AUCins 6-shrs, Where the 90% CI ratio was 1.0782 to 1.2530
and thus slightly outside of the pre-specified range, the data of the C-peptide corrected primar d

other endpoints were within the pre-specified range of 80-125%. However, the study was n ered
to show similarity in this exploratory measure. . 6
2.6.2.2. Pharmacodynamics é

Pharmacodynamic Methods §
Primary PD endpoints (b

e Area under the glucose infusion rate (AUCgr)-time curve a@ady state from 300-360
minutes (AUCGIr-ss 300-360 min)-

e Maximum glucose infusion rate, GIRmax, measured ah@&ab state from 300-360 minutes
(GIRmax ss 300-360 min)-

Other PD endpoints: O

e Total AUCgr and incremental (i.e., time ﬂ%‘nents) AUCgrr (€.9., AUCegIr 0-6 hrs, AUCGIR 0-5 hrs,
AUCGrR 0-8 hrs, AUCGIR 6-8 hrs) -

e Time to maximum glucose inf @ée (TeIrRmax)-

¢ Time to onset of action (o action being defined as start of IV glucose infusion during the

clamp). K

e Geometric Mean (\Qlucose infusion rate (GIR) (mg/min)

Pharmacodynammé@

Primary PD meas

For the prima B.endpoints AUCgir-ss 300-360 min @Nd GIRmax-ss 300-360 min, the 95% confidence intervals
of the GM ra ere within the pre-specified limits of 80% and 125% [0.9660, 1.0745 and 0.9723,

1.0780§@ctive|y].
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Table 11-2 Comparison of AUCGIR-ss 300-360 min annd GIRimnax-ss 300-360 min Between
Celerity’s Regular Human Insulin (rDNA origin) for infusion and Actrapid: PD Set
(N=54)

Treatment!
A B LS Mean 95% CI

Parameter Statistics (N=54) (N=54) Ratio (SE) Ratio
AUCGIR-SS 300-360 min ) 47670.154 46722.722 1.020 0.9660.
(mg) LS Mean (SE) | (1735 6102) | (1735.6102) | (0.0277) 1.0745

GTR max-5S 300-360 min ) 971.111 947.284 1.025 0.9723,
(mg/min) LS Mean (SE) | (30 5171) (30.2171) (0.0269) 1 .O?SOA

Source data: Table 14.2.6.2 N

as fixed effects. and subject-within-sequence as a random effect.

I Treatment: A = Infusion of Celerity’s regular Human Insulin ('DNA origin) for infusior \
Actrapid.

Additional PD measures ®

Additional PD endpoints were analysed: AUCgrr 0-6 hrs, AUCGIR 0-5 hrs, AUCa1 AUCGIR 6-8 hrs, TGIRmax,
Time to onset of action (onset of action was defined as start of IV glucosgbusmn during the clamp)
and geometric mean of glucose infusion rate (GIR) (mg/min).

Note: Parametric analysis was conducted using a mixed effects model with treatment. per 1od % quence
1

fusion of

For AUCgIr 0-6 hrs, AUCGIR 0-5 hrs, AUCGIR 0-8 hrs, AUCGIR 6-8 hrs, the 9‘ nfidence intervals were within the
pre-specified limits of 80% and 125%: [0.9574, 1.0739]; [ 0710]; [0.9560, 1.0635] and
[0.8921, 1.0827], respectively.

Teirmax, time to onset of action and geometric meanGIR exhibited similar values.

Table 11-5 Comparison of Tcir max_ss@so min and Time to Onset of Action
Between Celerity’s Regular Human Basulin (rDNA origin) for infusion and

Actrapid: PD Set (N=54) C)
A
\) Treatment!
A B
Parameter (Unit) Statistic: (N=54) (IN=54)
PD Set JR Ot
TGQ{ max-SS 300-360 min 1e N 324.0 331.0
(min)
- ) N

T1111_e to Opset of ‘@djau 18.5 50.0

Action (min)
Source data: Table \ﬁ §

1 Treatment: »3‘ 1on of Celerity’s regular Human Insulin (rDNA origin) for infusion: B = Infusion of

Actrapid. E
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Figure 11-2 Geometric Mean (SE) of Glucose Infusion Rate (mg/min): PD Set (54)
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Source data: Figure 14.2.5.2 %

Treatment: A = Infusion of Celerity’s regular Human Insulin !@f—\ rigin) for infusion: B = Infusion of
Actrapid.

The exp(Mean(log(X))) +/- SE of Geometric Mean was displayed as the upper and lower bound, where the
SE of Geometric Mean = Geometric Mean * SE of M@lo g(X)).

Table 11-6 Comparison of Increrr{to AUCcIr Between Celerity’s Regular
Human Insulin (rDNA origin) for i ston and Actrapid: PD Set (N=54)
L N
Treatment!
A B LS Mean 95% CI
Parameter Statistieyo (N=54) (N=54) Ratio (SE) Ratio
\Y
_ 164065.748 161542.376 | 1.016 0.9574.
AUCGr 0-stss (mg) Q‘Q‘ (SE) | (6968.6841) | (6968.6841) | (0.0297) 1.0739
)y 211735.901 208265.099 1.017 0.9624,
AUCem oo (mg) WIS Mean (SE) | (5565 1028) | (8565.1028) | (0.0277) 1.0710
Al _
N 253784.169 | 251333.266 | 1.010 0.9560,
AUCcr 03 f@) LS Mean (SE) | (10316.7310) | (10316.7310) | (0.0274) 1.0635
AUC ]:) Geometric LS | 39066.952 39749815 0.983 0.8921.
‘ ST = Mean (SE) (2249.5109) | (2288.8308) | (0.0474) 1.0827

as fixed effects, and subject- within-sequence as a random effect.

! Treatment: A = Infusion of Celerity’s regular Human Insulin (fDNA origin) for infusion: B = Infusion of
Actrapid.

2 Geometric Mean = exp(Mean(log(X))). SE of Geometric Mean = Geometric Mean * SE of Mean(log(X)).

Sensitivity analyses

The applicant performed sensitivity analyses for the primary PD endpoints AUCgir-ss 300-360 min @nd
GIRmax-ss 300-360 min [95% CI ratio 0.9627, 1.0698 and 0.9697, 1.0739, respectively] and the other PD
endpoints (TGIRmax-ss 300-360 min @nd time to onset of action, incremental PD AUCgr parameters (AUCgr
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0-5hrs, AUCGIR 0-6hrs, AUCaIr 0-8hrs, @nd AUCgrr 6-8hrs)) that included subjects with evaluable data for only
one period.

Supportive PK/PD studies

Study CEL-HI-200 was a phase I, double-blind, randomised, 2-way crossover, active comparator,
euglycaemic glucose clamp trial to demonstrate PK and PD bioequivalence between Baxter’s insulin
product (Celerity’s Premixed Regular Human Insulin) and the US reference listed drug Novolin R in
healthy subjects between 22 May 2017 and 21 October 2017. Inpremzia 1 IU/mL product was
approved in the US in June 2019 as MYXREDLIN (insulin human in sodium chloride injection). Of the 58
enrolled healthy volunteer subjects, 54 subjects (93.1%) completed the study.

In Study CEL-HI-203, Cmax insss 300-360 min @nd GIRmax ss 300-360 min Were evaluated as primary ts
whereas in Study CEL-HI-200, Cmax and GIRmax were evaluated as additional endpoints, T,

PK/PD endpoints pre-specified in the protocol were the same for both studies. K\

5% CI ratio of

er

The 90% CI ratio of the primary PK measure AUCins-ss 300 - 360 min [0.96, 1.03] an
the primary PD measure AUCgir-ss 300 - 360 min [0.95, 1.05] are within the respe\&I re-specified limits
thus, seem to support the notion of similar pharmacokinetics and pharmacc@@ ics between Baxter
Insulin (Celerity’s Premixed Regular Human Insulin) and Novolin R. Rega he additional PK/PD
data, the results indicate a higher variability between the two appliedreatments compared to their
counterparts analysed in the pivotal study. @

Parameter Statistic Celerity’s Insulin! R Ratio 90% CI

(N=56) . Q (N=56) (SE)} for Ratio®
ATUCHS s 300.360 min Geometric LS 19097.3 (514.34) WNI9266.5(518.44) | 1.0(0.02) | 0.96.1.03
(pM*min) Mean (SE)* Q)

r
ATUCHNS.55 300-360 min Geometric LS 18423 4 (4@9) 18585.5(497.92) | 1.0(0.02) | 0.96,1.02
(pM*min) Mean (SE)2
(C-peptide ()
corrected) \\
Source Data: Table 14.2.2.2 and 14.2. 263~
1 — Celerity’s Premixed Regular H nsulin (rDNA origin) Injection
2 — Geometric Mean = exp(Me 2(X))). SE of Geometric Mean = Geomefric Mean * SE of
Mean(log(X)).
Page 55 of 142

3 — Compared to Novolﬁ%\

[
@ng AUCcIR-ss 300-360 min Detween Celerity's Premixed Regular
s DN

Table 11-2 Con
i VA origin) Injection and Novolin R for the PD Population in

Human Ingu

CE L—HI—R

Para et@" Statistic Celerity’s Novolin R Ratio 20%0 CI 9529 CI
Insulin® (N=56) (SE)? for for
(N=56) Ratio’® Ratio®
AUC.‘G‘IR_;S 300-360 Geometric 46461.9 46543.0 1.0 0.96. 0.95,
min (INZ) LS Mean (1424.53) (1425.55) (0.03) 1.04 1.05
(SE)’

Sowurce Data: Table 14.2.6.2

1 — Celerity’s Premixed Regular Human Insulin (1DNA origin) Injection

2 — Geometric Mean = exp(Mean(log(X))). SE of Geometric Mean = Geomefric Mean * SE of
Mean(log(X)).

3 — Compared to Novolin R

In Study CEL-HI-200, C-peptide correction had a considerably higher effect on PK values than in Study
CEL-HI-203, particularly regarding the additional PK parameter T1/2: Study CEL-HI-203: T12 (min)
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Geometric Mean: A (Baxter): 26.872, B (Actrapid): 27.510 and Corrected T1/2 (min) Geometric Mean
A (Baxter): 19.995, B (Actrapid):19.914 vs Study CEL-HI-200: Ti,> Mean A (Baxter): 68.211, B
(Novolin R): 59.412 and Corrected Ty, Mean: A (Baxter): 23.3850, B (Novolin R): 25.5350.

However, the primary PK parameters (and PD parameters) of the supportive study were within pre-
specified limits and hence, do not give rise to concerns pertaining the finding of similar
pharmacokinetic and pharmacodynamic between Inpremzia and Actrapid.

2.6.3. Discussion on clinical pharmacology

Biosimilarity of the PK and PD to the EU- and US RMP was investigated in two studies, of whic

(Study CEL-HI-203) is considered pivotal for this MAA due to the use of the EU-authorised r ce
product (Actrapid) as control treatment; study CEL-HI-200, in which the US-authorised r@ ce
product (Novolin R) was applied, is considered as supportive. K\

Due to its pivotal character, the pharmacology discussion focusses on results EL-HI-203: a

euglycaemic clamp study. The study was conducted in healthy adult male eers; no studies in the
target population were conducted, which is in line with the EMA Guidelin on-clinical and clinical
development of similar biological medicinal products containing reconﬁnant human insulin and insulin
analogues (EMEA/CHMP/BMWP/32775/2005_Rev. 1).

phase I, double-blind, randomised, two-treatment, two-period, 2-way crosso &“ yperinsulinaemic
VQ‘u’t

Overall, the study was of acceptable design and was well co

According to guidance (EMEA/CHMP/BMWP/32775/200X@ 1), 8 to 10 hours are typical clamp
durations for rapid-acting insulins such as the test and, reférence product. In addition, the GL states
that the duration of the clamp studies needs to t account the known duration of action of the
investigated insulin preparation and its dose-dependency. Hence, overall, a 6-hour duration is
considered acceptable due to almost imme(tt) vailability by IV administration.

less than 10% and only one subject xcluded from PK/PD data set based on failure to meet pre-

defined clamp data quality. Addi, the applicant provided data on clamp quality during the
procedure. Based on this dataQ definition of clinically implausible blood glucose is acceptable and
i

The applicant stated that generally, oE@wean clamp CV and DFT for the clamps should have been

the total number of clinic ausible blood glucose values was less than 40, which is negligible
given that glucose level etermined once per minute over 9 hours in each clamp. In conclusion,
the data demonstrat overall and clamp-level quality goals were achieved.

The chosen PKe parameters are in line with guidance and the recommendations of the CHMP
Scientific Adwi Xere implemented. It should be noted that primary PK/PD measures were chosen to
PD at steady state (SS); this was also accepted in the CHMP Scientific Advice.

Statisti d bioanalytical methods applied for the evaluation of equivalence were adequate. During
ure, the applicant provided analyses regarding potential sequence or period effects for PK
and PD endpoints. Based on these data, no statistically significant treatment sequence or period effects
in PK or PD primary and additional endpoints were observed.

Concerning the primary PK endpoints AUCins-ss 300-360min @Nd Cmax INs-ss 300-360 min, the 90% confidence
intervals of GM ratios were within the pre-specified limits of 80% and 125%, in detail 1.0023, 1.0650
and 1.018, 1.079, respectively. For both measures, unity is not included, however the range of the
90% CI of the GM ratios is tight for both measures and even the upper limits of the CI with 1.065
(AUCins-ss 300-360min) and 1.079 (Cmax ins-ss 300-360) min Femain relatively close to “unity”. Hence, no
potential for dissimilarity is derived from the observation. Also, the 90% confidence intervals of GM
ratios of the incremental AUCivs endpoints (AUCins o-6hrs, AUCins 0-shrs, @and AUCins 6-shrs) Were within the

Assessment report
EMA/CHMP/225453/2022 Page 45/57



pre-specified limits of 80% and 125% [1.0002, 1.0499; 1.0026, 1.0505 and 0.9827, 1.1093,
respectively]. Noteworthy, the values of additional PK endpoints Tmax, Kei, and T2 were almost
identical or closely similar and the geometric mean of the serum insulin concentration over time was
similar between the treatments. Additionally performed sensitivity analyses, which included subjects
with evaluable data for only one period, and exploratory measures, which allow for correction of
endogenous insulin by measuring C-peptide, supported overall the findings of the primary analyses.

Regarding the primary PD endpoints AUCgir-ss 300-360 min @Nd GIRmax-ss 300-360 min, the 95% confidence

intervals of GM ratios of were 0.9660, 1.0745 and 0.9723, 1.0780, respectively, and thus within the

pre-specified limits of 80% and 125%. Also the 95% confidence intervals of GM ratios of the additional
PD endpoints (AUCarr 0-6 hrs, AUCGIR 0-5 hrs, AUCarr 0-8 hrs, AUCGIR 6-8 hrs) Showed similarity and fell
the pre-specified limits of 80% and 125% [0.9574, 1.0739; 0.9624, 1.0710; 0.9560, 1.063
0.8921, 1.0827, respectively]. Teirmax, Time to onset of action and geometric mean of GI ited
similar values between the two treatments. Sensitivity analyses that included subject
data for only one period supported overall the findings of the primary analyses. O

Additionally, results observed in Study CEL-HI-200, which was in many asp\sc&\@arly planned and

conducted as the pivotal CEL-HI-203, were suggestive of similarity to US RMP volin R) and support
results observed vs. the EU RMP Actrapid.

2.6.4. Conclusions on clinical pharmacology ;@

The data provided provide solid evidence of similarity in P d
Actrapid.

etween Inpremzia and the EU RMP

2.6.5. Clinical efficacy Q

No efficacy studies have been performed w@premzia, which is acceptable. The Guideline on non-
clinical and clinical development of similar Biclogical medicinal products containing recombinant human
insulin and insulin analogues (EMEA/ MWP/32775/2005_Rev. 1) does not request specific
efficacy studies, since endpoints @ y HbA1c) used in such studies are not considered sensitive
enough to detect potentially clj ‘gql y relevant differences between two insulins.

2.6.6. Conclusion@ the clinical efficacy

>
Not applicable.‘ \Q
O

2.6.7. Clinical safety

Clini ety data were provided from two clinical studies (Study CEL-HI-203 & Study CEL-HI-200),
both comparative PK/PD trials, in which healthy adult male subjects received single IV infusions of the
test and reference product.

Study CEL-HI-203 is considered the pivotal study for this procedure due to application of an EU-
authorised reference product (Actrapid). Study CEL-HI-200, which applied an US-authorised reference
product (Novolin R), will thus be considered as supportive. The discussion on the safety of this trial
focusses mainly on the biosimilar arm regarding external validity of results observed in the pivotal
trial.
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Patient exposure

In the pivotal trial CEL_HI-203, subjects received a total dose of 0.36 units/kg (infusion rate of

1.0 mU/kg/min) of Actrapid or Inpremzia for infusion over the 6-hour infusion. This dose was chosen
for this trial in order to provide a robust metabolic response after intravenous insulin administration to
healthy subjects. According to guidance (EMEA/CHMP/BMWP/32775/2005_Rev. 1), frequently used
insulin doses in clamp studies are 0.2 to 0.3 U/kg bodyweight for rapid-/short-acting insulins and 0.3
to 0.4 U/ kg bodyweight for intermediate-acting insulins. The GL states that doses in the upper range
usually produce a more reliable PD response, thereby reducing PD variability; hence, the dose choice is
acceptable.

Table 10-7 Study Drug Administration: Safety Set (N=60) . @
AL
Treatment Sequence’ \\
Visit AB BA \all Subjects
Study Drug Administration, n (%) (N=30) (N=30) \('\. (N=60)
. N
Period 1 Day 1 N \
Study Drug Administered | 30 (100) | 30 100) AN | 60 (100)
Period 2 Day 1 (&4
Study Drug Administered | 28 93.3) | 28 é | 56 93.3)
Source data: Table 14.1.7.1
! Treatment: A = Infusion of Celerity’s regular Human Insulin (1] rigin) for infusion: B = Infusion of
Actrapid.

O
O\

Adverse events

The most frequent TEAEs reported in Stu -HI 203 were headache (n=7) and vomiting (n=3).
Considerable differences in TEAEs be premzia and Actrapid that would raise concerns could not
be identified; it should be noted, that the sample size is not considered sufficient to obtain a

definite conclusion.
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Table 12-1 Summary of Treatment-Emergent Adverse Events: Safety Set (N=60)

Treatment!
A B All Subjects

Category, n (%o) Events (N=58) (N=58) (N=60)

All Treatment-Emergent Adverse Events 7(12.1)12 7(12.1) 10 13 (21.7) 22

All Serious Treatment-Emergent Adverse 0 (0.0) 0 0 (0.0) 0 0 (0.0) 0

Events

All Treatment-Emergent Adverse Events

Related to Treatment L7 1 171 1(1.7)2

All Treatment-Emergent Adverse Events o .

Leading to Withdrawal 173 0(.000 1173

All Treatment-Emergent Adverse Events @

Leading to Death 0000 00000 0 (O;Q
Source data: Table 14.3.1.1
Notes: Treatment-emergent adverse events were defined as those with onset at or after initia%ior of study
medication.

Summaries by individual treatment were based on the treatment at or inunediate]y@ 1e onset of the
a

adverse event
Subjects experiencing multiple episodes of a given adverse event were counted @ each relevant

ategory
! Treatment: A = Infusion of Celerity’s regular Human Insulin ('DNA origin %mfusiou: B = Infusion of
Actrapid. i

As this procedure involves a product intended for short-term us -term safety data, which would
be required for chronic use, are not considered essential, pr at as stated in the GL
(EMEA/CHMP/BMWP/32775/2005_Rev. 1), biosimilarity,b n the biosimilar and the reference
insulin can be convincingly concluded from the physicoﬁal and functional characterisation and
comparison using sensitive, orthogonal and state-of -art analytical methods, and from the
comparison of the pharmacokinetic and pharmac@oamic profiles and additionally, the impurity profile
and the nature of excipients of the biosimilar not give rise to concerns. These data provide sufficient
reassurance that adverse drug reactions&c are related to exaggerated pharmacological effects

(e.g. hypoglycaemia) can be expecte% imilar frequencies.

Serious adverse events and Q

There were no SAEs and %&eported in Study CEL-HI-203 or Study CEL-HI-200.

Laboratory flndm

The presente gfgtory findings from Study CEL-HI-203 do not give reasons for any concerns. It

should be hat the overall exposure was low and time-limited, which reduces a definite
conclus arding safety. However, based on the intended application for short-term usage applied
by h are professionals, this does not raise concerns.

Safety in special populations

N/A

Immunological events

The applicant did not provide results of a separate immunogenicity study nor immunogenicity data
from the pivotal Study CEL-HI-203 or supportive Study CEL-HI-200.
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The applicant explains the omission of a separate immunogenicity study as follows:

In accordance with the CHMP Guideline on non-clinical and clinical development of similar biological
medicinal products containing recombinant human insulin and insulin analogues
(EMEA/CHMP/BMWP/32775/2005_Rev. 1), a separate safety study including an immunogenicity study
has not been performed, because:

e Biosimilarity between the biosimilar and the reference insulin can be convincingly concluded for
the physiochemical and functional characterisation and comparison using sensitive, orthogonal
and state of the art analytical methods, and from the comparison of the PK and PD profiles;

e The impurity profile and the nature of excipients of the biosimilar do not give rise to copéerns.

Also in line with the CHMP Scientific Advice in 2017 (Procedure No.: EMEA/H/SA/3726/1/20@)II), it is
noted that the product is only intended for short-term use and thus, long safety studie olution of
anti-insulin antibodies (AIA) are not as crucial as for insulin formulations intended f ronic
administration over years. b

Omission of clinical immunogenicity data in pivotal study

The risk of hyperglycaemia (due to ADA mediated lack of efficacy) or hy? sitivity of IV formulated
insulin for short-term application by healthcare professionals is consi because the formation
of antibodies targeting a protein with presumably identical structu uman body-produced insulin
requires a certain level of exposure (in time and amount). How even minor changes in structure
or modification compared to the RMP may elicit an immune Q not elicited by use of the RMP.
Hence, regarding the decision on similarity, the robust @
quality level) is crucial. n\
O

Safety related to drug-drug mteractlonsQ er interactions

N/A 600

Discontinuation due to AES

e biosimilarity exercise (especially on

One Subject was withdrawn d@o an AE. This subject experienced an acute change in medical
condition (vomiting, hypoKalaemia, headache and atrial fibrillation) during the first clamp receiving
Inpremzia and was wi n due to these AEs. This event does not raise important concerns for the
following reasons:’lSwa a single event and overall, the AEs vomiting and headache were almost
evenly distributed between the test and reference drug. It is plausible that the brief and spontaneously
self-resolvin de of atrial fibrillation is related to vomiting and hypokalemia. Hypokalemia itself
(which wa@ ted only once and in this single subject) could have been plausibly caused by
vomiting?

Post-marketing experience

The US version of the product, MYXREDLIN (insulin human in 0.9% sodium chloride injection) for IV
use, was approved in June 2019 and safety monitoring is ongoing. In the time period between US
product launch and 31 December 2019, the Company has received one spontaneous report. No new
confirmed safety signals have been identified and the positive benefit-risk balance of the product
remains unchanged.

No means of comparability to the US version have been provided.
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2.6.8. Discussion on clinical safety

The applicant provided safety data from two clinical studies that enrolled healthy volunteer subjects,
which is in line with the Guideline (EMEA/CHMP/BMWP/32775/2005_Rev. 1) and thus acceptable.

In the pivotal CEL-HI-203 study, no meaningful differences in AEs between Inpremzia and Actrapid
were reported. Of the 60 subjects enrolled in the study, 56 (93.3%) completed the study; two subjects
voluntarily withdrew consent; one subject was withdrawn because of the AEs vomiting, hypokalaemia,
atrial fibrillation and headache after receiving test product, and one subject was withdrawn due to
multiple haemolysed samples and missed PK time points due to difficult sampling during Period 1
(received reference product). However, the overall sample size, despite being adequate for the
biosimilar procedure, is not suitable to provide a definite conclusion on safety. Of note, as thj é
procedure involves a product intended for short-term use, long-term safety data, which e
required for chronic use, are not considered essential, provided that as stated in the G‘ e
(EMEA/CHMP/BMWP/32775/2005_Rev. 1), the biosimilarity exercise sufficiently rea ks adverse
drug reactions at similar frequencies. Moreover, the data from the supportive 00 study did not
raise additional concerns.

The most critical part in this MAA is the absence of clinical immunogenicif@ The Guideline accepts
the waiving of a separate immunogenicity study if the results of the bjesi r exercise and the
impurity profile provide sufficient reassurance that adverse drug r {-.

frequencies between test and reference product, but does not di
immunological data. Two factors (also addressed in the CHM ific Advice (Procedure No.:
EMEA/H/SA/3726/1/2017/111)) somewhat attenuate th f comparative immunogenicity data:
Firstly, the biosimilar candidate is only intended for shmm use and thus, studies evaluating long-
term formation of anti-insulin antibodies (AIA) are Qnor importance here compared with insulins
intended for chronic administration over years. S@Q y, acute hypersensitivity reactions caused by
insulin administration occur very rarely and thé& risk of hyperglycaemia due to pre-existing
(neutralizing) AIA is smaller for IV administeret insulins than for SC formulations. However, even
minor structural differences on the male level (including post-translational modifications) between
the test and reference product may e @ an immune response considerably different from the RMP.
Consequently, concerning similarj the safety level, the robustness of the biosimilarity exercise on
the quality level is considered ial. In this regard, the CHMP concluded that the provided cumulative
information is considered Suffi t to compensate for the missing clinical immunogenicity assessment.

s are expected with similar
the absence of any

2.6.9. ConcIuS'\Qﬁ on the clinical safety

*
Overall accep@\,:%o critical safety concerns were identified.

2.7 Management Plan

2.7.1. Safety concerns

Summary of safety concerns

The applicant proposed the following summary of safety concerns in the RMP:

Summary of safety concerns

Important identified risks None
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Summary of safety concerns

Important potential risks None

Missing information None

2.7.2. Pharmacovigilance plan

No additional pharmacovigilance activities.

2.7.3. Risk minimisation measures @é

None. ‘\6

2.7.4. Conclusion \\'QO

The CHMP considers that the risk management plan version 0.2 is accept?50

2.8. Pharmacovigilance é

2.8.1. Pharmacovigilance system OQ

The CHMP considered that the pharmacovigilance sy \snmmary submitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83

2.8.2. Periodic Safety Update @rts submission requirements

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

2.9. Product info®\l‘ion

>

N

2.9.1. Us r sultation

The re t@the user consultation with target patient groups on the package leaflet submitted by the
app ow that the package leaflet meets the criteria for readability as set out in the Guideline on
the readability of the label and package leaflet of medicinal products for human use.

3. Biosimilarity assessment

3.1. Comparability exercise and indications claimed

This MAA is submitted according to Article 10(4) of Directive 2001/83/EC; biosimilar application.
Inpremzia, formulated in pre-diluted infusion bags (1 U/ml, for IV application), was developed as a
biosimilar of Actrapid (100 IU/ml, solution for injection).
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Compared with the reference product Actrapid, the applicant initially sought only a restricted
indication. While Actrapid is indicated “for treatment of diabetes mellitus”, the proposed indication of
Inpremzia was initially “for the treatment of patients with diabetes mellitus who require intravenous
insulin administered by healthcare professionals for the maintenance of glucose homeostasis.” This was
not considered acceptable and upon request by the CHMP, the applicant agreed to amend the
indication accordingly to “...is indicated for the treatment of diabetes mellitus” in line with EU
requirements.

In contrast to the RMP Actrapid, which is approved for subcutaneous and intravenous application, but
has to be diluted before IV application, Inpremzia is formulated as a pre-mixed infusion in bags
containing 100 ml equivalent to 100 IU human insulin.

Quality aspects

L 2
The applicant has developed Inpremzia as a similar biological medicinal product to th ane
medicinal product Actrapid, containing recombinant human insulin as active ingredi Qg
comprehensive similarity exercise following the general principles outlined in %‘ line on similar
biological medicinal products containing biotechnology-derived proteins as ac bstance; Quality
issues (EMA/CHMP/BWP/247713/2012), has been performed. Of particul , the proposed
biosimilar insulin will be presented as a pre-mixed, ready-to-use solution i/an infusion bag containing
1 IU/mL human insulin, whereas the reference product is a 100 IU/ olution for injection in vials.
The assessment of biosimilarity is affected by the differences in mulation and the presentation
between Inpremzia (1 IU/mL) and the RMP Actrapid (100 IU

/
State of the art analytical test methods have been use&c :acterise the RMP and Inpremzia. The
biosimilarity assessment includes structural and functionakcharacterisation studies comparing primary
and higher order structures, molecular mass, char @ntent and impurities (such as HMWP), receptor
binding and functional attributes. 6

An initial biosimilarity quality assessment h s’\%n performed against US-sourced comparator product
batches (Novolin R), while the pivotal i%l arity exercise has been conducted against the EU
reference product Actrapid. The num atches analysed in each biosimilarity assessment study
has been justified based on statis @considerations. According to the applicant, all available batches
that could be sourced were us Qhe difference in the age distribution of these batches is 11 months.
Sufficient information on the rocess used to manufacture each DP batch as well as the age of each
DP batch at the time of bi ilarity testing has been provided.

The comparability b@n US-sourced Novolin R and the EU-RMP Actrapid has not been addressed,
ce the pivotal PK/PD clamp study (study 203) was conducted using the EU-RMP

BioI@omparative studies included analysis of insulin receptors IR-A and IR-B and their
phospherylation, IGF-1R and following metabolic activity analyses; induction of apidogenesis and
glucose uptake and inhibition of lipolysis. Furthermore, IGF-R1-related induction of mitogenesis was
assessed.

Non-clinical aspects

The non-clinical programme was designed to support similarity between Inpremzia and the RMP
Actrapid, and followed the risk-based approach with omission of in vivo studies.

The applicant followed CHMP Scientific Advice (EMEA/H/SA/3726/1/2017/111) on non-clinical topics and
appropriate justifications for waiving non-clinical studies were provided, in line with applicable CHMP
guidelines.
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Clinical aspects

The clinical development of Inpremzia/Insulin Human Baxter is based on two clinical comparative
PK/PD studies, of which only Study CEL-HI-203 is considered pivotal due to use of the EU-reference
product Actrapid as comparator. The second study, Study CEL-HI-200, is only considered as
supportive.

Study CEL-HI-203, a comparative PK/PD, double-blind, randomised, two-treatment, two-period, 2-way
crossover, hyperinsulinaemic euglycaemic clamp trial in healthy adult male subjects, was conducted in
accordance with the EMA Guideline on non-clinical and clinical development of similar biological
medicinal products containing recombinant human insulin and insulin analogues
(EMEA/CHMP/BMWP/32775/2005_Rev. 1). Furthermore, the applicant sought EMA scientific ad in
2017 (Procedure No.: EMEA/H/SA/3726/1/2017/111) concerning quality development, pre—cl@l
development and clinical development (including a clarification). In general, the recom tions of
the CHMP Scientific Advice were followed.

O

3.2. Results supporting biosimilarity §Q

Quality aspects @

High similarity between Inpremzia and Actrapid has been de@ated for the following quality

attributes: Q

e Primary structure:
- identical amino acid sequence; identical ax cid composition; human origin present in
all sample types, although lower Ievelanp emzia than in Actrapid.

e Higher order structure
- identical secondary and tertiary structures in near and far UV CD analysis

e Molecular mass/size Q()
- similar intact mass (MS)é
- aggregate levels O

e Charge K

- comparativeﬂ@ric points

e Assay
- comp%@ content (% of label claim) in Inpremzia and Actrapid

*
e Imp

uf

- éation of degradation products and HMWP in forced degradation and comparative
ability studies had some differences that do not preclude similarity

- similar size and count for sub-visible particles

e Similar IR-A and IR-B autophosphorylation activity, binding to IGF-R1, induction of adipogenesis
and mitogenic activities.

e Finally, data from 3 new Inpremzia and RMP batches, from assays qualified with Ph. Eur. chemical
reference substance (EP CRS) provided for the IR-A and IR-B binding, inhibition of lipolysis and
glucose uptake together with the investigation of the root-cause for the wide batch-to-batch
variability further support the conclusion of biosimilarity.

Non-clinical aspects
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The non-clinical programme was designed to support similarity between Inpremzia and the reference
medicinal product Actrapid, and followed a risk-based approach with omission of in vivo studies.
Pharmacodynamic in vitro studies were conducted as part of the pivotal quality and functional
biosimilarity documentation. Non-clinical biosimilarity is supported since additional data from the in
vitro functional assays, reviewed in the Quality part of the AR, demonstrate similarity at functional
level.

Clinical aspects

e The pivotal study was planned and conducted according to current guidance and the
recommendations of the CHMP scientific advice were implemented.

e The 90% CIs of GM ratios of the primary PK parameter AUCins-ss 300-360min @Nd Cmax Ins-ss
were within the pre-specified limits of 80% and 125%, in detail 1.0023, 1.0650 and
respectively. Similarly, the 95% CIs of GM ratios of primary PD endpoints AUCgir-
GIRmax-ss 300-360 min Were within the pre-specified limits of 80% and 125%: 0.96 .
0.9723, 1.0780, respectively. Additional PK and PD parameters were also WQQ\ e pre-specified
limits of 80-125%. These results indicate similar pharmacokinetics and p s&; codynamics
between the test product Inpremzia and the reference product Actrapj sitivity analyses and
exploratory measures support this notion. (b

e Results observed in the supportive study, which was in many s similarly planned and
conducted as the pivotal study, were suggestive of similarit S RMP (Novolin R) and support
results observed vs. the EU RMP. Q

¢ No relevant differences in AEs between Inpremzia a\@rapid were reported.

3.3. Uncertainties and limitations a@ut biosimilarity

Quality aspects

The observed differences in in vitro-r Qunctions, i.e. binding to key target receptors IR-A and IR-

B isoforms and two out of three a r metabolic activities (inhibition of lipolysis and induction of
glucose uptake) as well as the c rable wider batch-to-batch variability of Inpremzia, were raised
during the procedure. Upon r st, the applicant submitted new comparative data from IR-A and IR-

B binding, inhibition of li
batch-to-batch variabili
from assays qualiffe

is and glucose uptake and investigated the root cause for the wider
Inpremzia. Data was provided from 3 new Inpremzia and RMP batches,
Ph. Eur. chemical reference substance (EP CRS). Matrix may have an effect
on binding to insdlinyreceptors with SPR to some extent, and the variability observed in previous
analysis coul ttributed to the use of previous reference standard. The differences observed
betweep I zia and Actrapid on IR binding were reduced with the matrix changes, but not to the
extept premzia would be >80% fitting within the variability range of Actrapid. Nevertheless, it is

hat in vivo, when matrix effects are even more diluted, the differences in binding activities
could be further equalised. Furthermore, these differences in the target binding had no impact on the
metabolic activity (inhibition of lipolysis) or glucose uptake activity. Consequently, despite the slight
differences seen in binding to IR, Inpremzia and Actrapid can be considered similar in functional
attributes.

Clinical aspects

Pharmacology
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Initial issues pertaining to sequence or period effects, conduct of the study and clamp quality were
resolved during the procedure.

Safety

No clinical immunogenicity data was provided and initially, the absence of any immunological data in
the clinical studies was not adequately justified. The robustness of comparative quality data is crucial
to decide on the necessity for clinical immunogenicity data, and the applicant sufficiently addressed
this issue during the procedure by providing a thorough analysis on quality level.

Moreover Inpremzia is the first IV insulin presentation that is not to be diluted before use. The
applicant has provided detailed information regarding the risk minimisation measures impleme to
reduce the risk of accidental dilution (ready to use bag with adequate bag labelling, lack of ipj n
port and carton labelling). Medication errors will be monitored by routine pharmacovigua% ich is

acceptable. K

3.4. Discussion on biosimilarity \\'Q
Quality aspects @0

A solid pivotal biosimilarity evaluation of Inpremzia against a sufficieAt humber of Actrapid batches has
been conducted. The data on quality attributes show a high level @ularity. Certain uncertainties and
limitations raised during the assessment period have been ad %; in particular, the issue addressing
similarity in functional assays. In summary, the quality data\is icient to conclude that Inpremzia is

biosimilar to Actrapid. \

Non-clinical aspects Q

Non-clinical biosimilarity can be supporte @ the additionally provided in vitro functional data,
reviewed in the Quality part of the AR a similar functionality.

Clinical aspects

euglycaemic clamp trial; ly designed trial vs Novolin R (US-RMP) was conducted for the US
FDA approval and is reg as supportive for this MAA.

The pivotal study, V@Nas primarily designed to demonstrate similarity on PK/PD level, was
conducted in hy) Subjects and in accordance with CHMP guidelines and CHMP Scientific Advice. The
90% confide ervals of the GM ratios of the primary PK endpoints AUCins-ss 300-360min @aNd Crmax Ins-ss
300-360 95% confidence intervals of the GM ratios of the primary PD endpoints AUCgir-ss 300-
max-SS 300-360 min Of the biosimilar candidate and the RMP were within the pre-specified

0% and 125%, indicating similarity of PK and PD.

The applicant investigated su‘% between Inpremzia and Actrapid (EU-RMP) in a single pivotal

In line with the product specific guideline for biosimilar insulins, waiving an immunogenicity study
might be justified in certain cases based on a robust demonstration of similarity in all important
physicochemical and functional attributes using appropriately validated and sensitive state-of-the-art
methods, when similarity in PK and PD has been established, and if the impurity profile and excipients
of the biosimilar do not give rise to concerns. In this case, any conclusion whether the immunological
profile of Inpremzia and Actrapid are comparable can only be drawn from quality- and functional data.
However, two aspects tightly linked to the intended short-term IV application attenuate the criticality
of this issue to some extent. Antibody formation to a usually immunologically unobtrusive protein with
(presumably) identical structure to endogenous human insulin requires a certain exposure. Due to the
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envisaged short-term use, it is plausible that exposure to Inpremzia will not cause relevant ADA
formation, causing an altered clinical profile compared with Actrapid. In addition, hypersensitivity
reactions associated to insulins occur very rarely and the risk of hyperglycaemia due to pre-existing
(neutralizing) AIA is smaller for IV administered insulins than for SC formulations. That being noted,
however, even minor structural differences on the molecular level (e.g. post-translational
modifications) between Inpremzia and Actrapid may entail an immune response different from the
RMP. In any case, the applicant has sufficiently addressed this issue during the procedure by providing
a thorough analysis on the quality level. Consequently, the totality of evidence is strongly supportive of
similarity and the issue of potential immunogenicity has been sufficiently addressed.

3.5. Extrapolation of safety and efficacy @é

Not applicable.

3.6. Additional considerations \\'Q

The applicant initially applied only for a restricted indication compared wi road indication of the
reference product Actrapid “for the treatment of diabetes mellitus”. Thijs @a consequence of the
decision to only develop the intravenous route of administration for emzia, while the RMP Actrapid
also has a SC dosage form. The motivation for developing a ready se insulin solution for injection
is avoidance of a dilution step, which may lead to medicatior&specially in stressful situations.

sult from availability of the new

On the other hand, a potential risk of medication error €0
k the concentration of Actrapid (which needs

formulation (e.g. resulting in under-dosing of insulin) s

to be diluted before IV application), is much higher IU/mL), while Inpremzia solution has an
insulin concentration of 1 IU/mL. This has been priately addressed by the applicant during the
procedure and sufficient risk minimisation res implemented.

indicated for the treatment of diabet itus” in line with the EU RMP Actrapid.

O

Upon request by the CHMP during th;s re, the applicant agreed to amend the indication to “...is

3.7. Conclusions on ilarity and benefit risk balance
Based on the review of bmitted data, Inpremzia is considered biosimilar to Actrapid. Therefore, a
benefit/risk balance rable to the reference product can be concluded.

The benefit/risk@e is positive.

4. Gmmendations

Similarity with authorised orphan medicinal products

The CHMP is of the opinion that Inpremzia is not similar to Amglidia within the meaning of Article 3 of
Commission Regulation (EC) No. 847/2000. See Appendix on Similarity.

Outcome

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

Treatment of diabetes mellitus
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The CHMP therefore recommends the granting of the marketing authorisation subject to the following
conditions:

Conditions or restrictions regarding supply and use

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

Other conditions and requirements of the marketing authorisation
e Periodic Safety Update Reports

The requirements for submission of periodic safety update reports for this medicinal product ar: t
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Dir
2001/83/EC and any subsequent updates published on the European medicines web—pQrt%

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

e Risk Management Plan (RMP) Q

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

e At the request of the European Medicines Agency;

An updated RMP should be submitted: Q@

e Whenever the risk management system is mo Qespecially as the result of new
information being received that may lead thignificant change to the benefit/risk profile or
as the result of an important (pharmacq@ C

reached. \
O

e or risk minimisation) milestone being
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