EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

27 February 2025
EMA/CHMP/340099/2025
Committee for Medicinal Products for Human Use (CHMP)

Withdrawal assessment report
Insulin Human Rechon

International non-proprietary name: insulin human

Procedure No. EMEA/H/C/006011/0000

Note

Assessment report as adopted by the CHMP with all information of a commercially confidential
nature deleted.

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, 2025. Reproduction is authorised provided the source is acknowledged.


http://www.ema.europa.eu/how-to-find-us
http://www.ema.europa.eu/contact

Table of Contents

List of abbreviations....c.cciiiciieimiesmims i ra s sss s s s ssa s ssn s ssnnssnnsnnnsnnnnns 4
1. CHMP recommendation ...ccuiciiesmsesmasmsasmsssmssssssssasssnsssnssanssasssnsssnssnnssnnnnnnss 6
1.1. Questions to be posed to additional exXperts.....coviiiiiiiiiiiiii i 6
B g 1Y 01T o ] N FY =] U= PP 6
I N €\ o [ o 1= Tot W o] a1 =) PP 6
1.2.2. GCP iNSPECHION(S) tuttutittitiit ittt ittt e et e e e s e e s e s e e r e raarannans 6
1.3. Similarity with authorised orphan medicinal products..........ccciiiiiiiiiiiiiiin s 6
2. EXecutive SUMMANY ..iciiiimiemsesrssrassrasmssssssssssssssssasssasssnsssnssanssanssnnsnnnnns 6
2.1, ABOUL the ProduCt . 6
2.2. The development programme/compliance with guidance/scientific advice.................... 7
2.3. General comments on compliance with GMP, GLP, GCP ........ccviiiiiiiiiic i aaa 7
2.4. Type of application and other comments on the submitted dossier...............coooeiiine. 8
B =T - Y N o - 1= [ P 8
2.4, 2, BiOSIMI A Y c et 8
2.4.3. Information on paediatriC reqUIremMENtS ... ..ciiiiii e 9
3. Scientific overview and diSCUSSION ....cuvietiamriammsnsmsnsssnssasssasssnssanssanssnnssnnnns 9
3.l QUAIEY @S P ECES .ttt ittt 9
JC T I AU o o Yo [ BT i o o I PP 9
3.1.2. ACHIVE SUDSEANCE ..t e 9
3.1.3. Finished Medicinal ProducCt ......cciiiiiiiiii i e e ea e 13
3.1.4. Discussion and conclusions on chemical, pharmaceutical and biological aspects....... 17
TN o] BTl [ g Y= IF= T 1= ot o PP 18
G072 N o |l o Yo [T o o 1 P 18
O I 20 =  T= 1 g 0 = Tolo] [T 1V PP 18
G TN O 1 =1 o 0 4 =] ] = o[ PP 23
O 0 T o ) d T o] Lo e | PP 23
3.2.5. Ecotoxicity/environmental risk assessSment ...c.oiviiiiiiii i 24
3.2.6. Discussion on non-clinical @speCts....iviiiiiiiii e 25
3.2.7. Conclusion on NON-CliNICAl @SPECES ...uuiiiii it i i i e e e e e e eaeeas 28
GG T O [ oY Tor=1 I= 1= o 1= ot o= PP 28
3.3.1. Clinical pharmacology ..o i e e e e e e 29
3.3.2. Discussion on clinical pharmacology .....cciiuiiiiiii e 52
3.3.3. Conclusions on clinical pharmMacology .. c.ciiiiiiii i e e 60
3.3.4. CliNICal ffiCaCY +iiriiriiiii i e 60
3.3.5. Discussion on clinical effiCacty . ouviiiiiiii i e 60
3.3.6. CliNICAl SA Y.ttt 60
3.3.7. Discussion on clinical safely ....ccviiiiiii e 89
3.3.8. Conclusions on CliniCal Safely . o.viiiiii i i i e 92
3.4. Risk Management Plan. ..o e 92
3.4.1. Safety SPeCifiCalion ..o e 92
3.4.2. PharmacoVigilanCe Plan ... e 92
3.4.3. Summary of post authorisation efficacy development plan..........ccoiviiiiiiiiiiiiniin 93
3.4.4. Risk MiNimMiSation MEaSUIES ... ..iiitiitiitiiti i e e e a e s e aaeaanaea 93

Withdrawal assessment report
EMA/CHMP/340099/2025 Page 2/98
Insulin Human Rechon



Routing risk mMinimiSation MEaSUINES ..uiiiiii i it s st eesssanaraeesrnns 94

Additional risk MiNimMiSation MEASUINES ....uiiiiiiii i r e raaeanes 94
Overall conclusions on risk MiNIMISatioN MEASUIES......iiviiriiii i eaaes 94
3.4.5. Conclusion 0N the RMP ... s e e ea 94
3.5, PharmacoVigilanCe .. oo e 94
3.5.1. PharmacoVvigilance SYstem . ... 94
3.5.2. Periodic Safety Update Reports submission requirements .......cccoveviiiiiiiiiiiiiiiniinnns 94
4. Biosimilarity assessment .......ccccviciiiiiiinis i irs s rrs s s s 95
4.1. Comparability exercise and indications claimed .........ccoooiiiiiiiiiiiiiii i 95
4.2. Results supporting biosSimilarity ....ociiiii 95
4.3. Uncertainties and limitations about biosimilarity .........cccoviiiiiiiiiii 96
4.4, Discussion ON bioSimilarity . .o.ciiii i 97
4.5. Extrapolation of safety and effiCacy .....c.ooviiiiiiiii 98
4.6. Conclusions on biosimilarity and benefit risk balance ........ccccoviiiiiiiiiiii 98
5. List of outstanding issues to be addressed in an oral explanation and/or

1 AT 1o 3 T« 98
o R O T BT | 11 Y= 1= 1= ot P 98
I o] g Bl [ g o= | IF= T 1= ot o PP 98
S IC T O [T a1 Tor= | = T=] o 1=l = PP 98
5.4. Risk Management Plan. ... e 98

Withdrawal assessment report
EMA/CHMP/340099/2025 Page 3/98
Insulin Human Rechon



List of abbreviations

Quality

aa (AA) Amino acid

API Active pharmaceutical ingredient
C Celsius

CD Circular dichroism

CFU/mL Colony forming units/milliliter

CM Carboxymethyl cellulose cation exchange chromatography
CPP Critical process parameter

CQA Critical quality attribute

cv column volume

Da Dalton

DNA deoxyribonucleic acid

DO/DO; Dissolved oxygen

DP Drug product

DS Drug substance

DTT Dithiothreitol

E. coli Escherichia coli

EDTA Ethylenediaminetetraacetic acid
EPCB End of production cell bank

EU European Union

G Gram

g/L gram/liter

GMP Good manufacturing practice

H Hour

HMWP High molecular weight protein

HCP Host cell-derived protein

HPLC High performance liquid chromatography
1B Inclusion bodies

1IEF Iso-electric focusing

INN International nonproprietary name
IPC In-process control

IR Insulin receptor

KPA Key performance attribute

KPP Key process parameter

L Liter(s)

LC Liquid chromatography

LC-ESI-MS Liquid Chromatography-Electrospray ionization-Mass Spectroscopy
LC-MS Liquid Chromatography Mass Spectrometry
LIVCA limit of in-vitro cell age

MAA Marketing authorization application
MCB Master cell bank

mM Milimolar

MM Micrometer

Min Minute(s)

MS Mass spectroscopy

nM Nanometer

NOR Normal operating range

oD Optical density

PAR Proven acceptable range

Ph. Eur. European pharmacopoeia

pI Isoelctric point

PP Process parameter

QTPP Quality target product profile

rDNA Recombinant deoxyribonucleic acid
RH Room humidity

RP-HPLC Reverse phase high performance liquid chromatography
RRT Relative retention time

S Second(s)
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1. CHMP recommendation

Based on the review of the data and the applicant’s response to the list of questions on quality, safety,
efficacy, the application for Insulin Human Rechon, in the treatment of patients with diabetes mellitus
who require insulin for the maintenance of glucose homeostasis is not approvable since a "major
objection" was identified, which precludes a recommendation for marketing authorisation at the
present time. The details of this major objection are provided in the List of outstanding issues (see
section VI).

1.1. Questions to be posed to additional experts

No questions arise to additional experts.

1.2. Inspection issues

1.2.1. GMP inspection(s)

Conformance with EU GMP requirements is confirmed for all AS and DP manufacturing sites.
1.2.2. GCP inspection(s)

No request on GCP inspection arises upon clinical assessment. Please refer to section 2.3. regarding
further information on GCP aspects.

1.3. Similarity with authorised orphan medicinal products

It is considered that Insulin Human Rechon is not similar to Amglida (glibenclamide; EU/3/15/1589)
within the meaning of Article 3 of Commission Regulation (EC) No. 847/2000.

2. Executive summary

2.1. About the product

The active substance of Insulin Human Rechon is human insulin. The primary activity of insulin is the
regulation of glucose metabolism through several anabolic and anti-catabolic actions on a variety of
different tissues. It lowers blood glucose by stimulating peripheral glucose uptake by skeletal muscle
and fat, and by inhibiting hepatic glucose production. It also promotes conversion of glucose to its
storage form, glycogen. Other functions of this hormone are to trigger amino acid uptake and
conversion to protein in muscle cells and inhibit protein degradation. In addition, it stimulates
triglyceride formation and inhibits release of free fatty acids from adipose tissue; and promotes
lipoprotein lipase activity, which converts circulating lipoproteins to fatty acids.

Insulin Human Rechon is classified into the pharmacotherapeutic group “Insulins and analogues for
injection, fast-acting”, ATC code: A10ABO1. Insulin Human Rechon is a soluble, fast-acting insulin that
has been developed as a similar biological medicinal product (biosimilar) to the reference medicinal
product Humulin® Regular (100 IU/mL). The reference medicinal product is Humulin ® Regular
(100IU/mL) authorised in Sweden in 1987 (Eli Lilly Sweden AB, Marketing Authorisation No 10565) on
the basis of a complete dossier. The Swedish Humulin® Regular is used as reference product. Data
protection and market exclusivity of Humulin® Regular in Europe has expired.

Insulin Human Rechon is a sterile, clear, colourless, aqueous solution of human insulin presented in 3
ml cartridges. One ml contains 100 IU insulin human produced in Escherichia coli by recombinant DNA
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technology. The recommended dose and route of administration of Rechon insulin are the same as for
the reference product: Determined by the physician, according to the requirement of the patient.

The proposed indication, “The treatment of patients with diabetes mellitus who require maintenance of
glucose homeostasis”, is in line with the indication of the reference product.

2.2. The development programme/compliance with guidance/scientific
advice

Two scientific advices were provided to this product: EMA provided scientific advice in June 2014
(EMEA/H/SA/2795/1/2014/111), whereas Sweden provided national scientific advice in September 2010
(Dnr 161:2010/511053). The procedures pertained questions regarding, quality, non-clinical and
clinical development.

2.3. General comments on compliance with GMP, GLP, GCP

MP

For the manufacturing site responsible for drug substance (DS) manufacturing, packaging and release,
the Swedish Medical Products Agency has issued a GMP certificate.

EU importation and final batch release of the DS by the Qualified Person (QP) is the responsibility of
the manufacturer.

For the drug product (DP) manufacturer, a GMP certificate issued by the Swedish MPA is presented
along with a respective manufacturer’s authorisation. The certificates refer to the manufacture and
importation of human medicinal products.

GLP

The pivotal 28-day repeated-dose toxicity study by s.c. route in rats (including toxicokinetic profile,
local tolerance and blood glucose profiles) performed with the biosimilar Insulin Human Rechon
compared to the innovator product Humulin® Regular was conducted in compliance with the principles
of GLP.

GCP

Both RCT-001 and RCT-004 clinical trials were in compliance with the protocol, regulatory
requirements, good clinical practice (GCP) and the ethical principles of the latest revision of the
Declaration of Helsinki as adopted by the World Medical Association.

Study RCT-001 was conducted at one site in Sweden. No GCP inspections had been requested nor
taken place by any regulatory authority during the conduct of the clinical trial and no inspections are
planned or requested.

Study RCT-004 was conducted at 2 sites in Germany and 21 sites in Poland. No GCP inspections had
been requested nor taken place by any regulatory authority during the conduct of the clinical trial and
no inspections are planned or requested.
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2.4. Type of application and other comments on the submitted dossier

2.4.1. Legal basis

The legal basis for this application refers to:

Article 10(4) of Directive 2001/83/EC, as amended - relating to applications for biosimilar medicinal
products.

2.4.2. Biosimilarity

The chosen reference product is:

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

. Product name, strength, pharmaceutical form: Humulin® Regular, 100 IU/ml, 3 ml cartridge

. Marketing authorisation holder: Eli Lilly and Company Ltd

. Date of authorisation: 31st March 1987

. Marketing authorisation granted by:

- Member State (EEA): Sweden

- National procedure

. Marketing authorisation number: 10565

n Medicinal product authorised in the Union/Members State where the application is made or
European reference medicinal product:

. Product name, strength, pharmaceutical form: Humulin® Regular, 100 IU/ml, 3 ml cartridge

. Marketing authorisation holder: Eli Lilly and Company Ltd

. Date of authorisation: 31st March 1987

o Marketing authorisation granted by:

- Member State (EEA): Sweden

- National procedure

. Marketing authorisation number: 10565

[ Medicinal product which is or has been authorised in accordance with Union provisions in force
and to which comparability tests and studies have been conducted:

. Product name, strength, pharmaceutical form: Humulin® Regular, 100 IU/ml, 3 ml cartridge
. Marketing authorisation holder: Eli Lilly and Company Ltd

o Date of authorisation: 31st March 1987

o Marketing authorisation granted by:

- Member State (EEA): Sweden
- National procedure

- Marketing authorisation number(s): 10565
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Rechon Insulin development programme has tested similarity between Insulin Human Rechon and
Humulin® Regular reference product in line with current European Medicines Agency (EMA) guidelines
on similar biological medicinal products:

e EMA (2015): Guideline on similar biological medicinal products (CHMP/437/04 Rev 1)

e EMA (2014): Guideline on similar biological medicinal products containing biotechnology-
derived proteins as active substance: quality issues (revision 1)
(EMA/CHMP/BWP/247713/2012)

¢ EMA (2015) Guideline on similar biological medicinal products containing biotechnology derived
proteins as active substance: non-clinical and clinical issues. EMEA/CHMP/BMWP/42832/2005
Revl.

e EMA (2015) 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.

2.4.3. Information on paediatric requirements

Not applicable.

3. Scientific overview and discussion
3.1. Quality aspects

3.1.1. Introduction

The finished product Insulin Human Rechon is presented as 100 IU/ml solution for injection containing
100 IU/mL of recombinant insulin human as active substance.

Other ingredients are: glycerol, m-cresol, hydrochloric acid, sodium hydroxide and water for injection
(WFTI).

The product is available in 3 mL cartridges to be used only in conjunction with reusable insulin pen.
3.1.2. Active substance
3.1.2.1. General information

Recombinant human insulin is structurally identical to the native human insulin and composed of two
peptide chains, A-chain containing 21 amino acid residues and B-chain with 30 amino acids. A- and B-
chain are connected by two intermolecular disulphide bonds and the A-chain contains one additional
intramolecular disulphide bond. Human Insulin is provided as crystals consisting of insulin hexamers.

3.1.2.2. Manufacture, process controls and characterisation

Description of manufacturing process and process controls

Withdrawal assessment report
EMA/CHMP/340099/2025 Page 9/98
Insulin Human Rechon



The AS is produced by recombinant technology in Escherichia coli. The AS upstream manufacturing
process is a conventional process starting with the inoculum build up based on the WCB, and
comprising several stages of culture expansion from shaking flask up to a final fermenter volume in
batch mode. Following induction, cells are harvested. The expressed primary product, single chain
precursor (SCP) protein, is stored in inclusion bodies (IB). At harvest, the cells are recovered and
lysed. Inclusion bodies are solubilised and the solubilised protein is separated. The obtained dissolved
SCP protein is subjected to step-wise purification during the downstream processing. Purified fractions
are combined and human Insulin is crystallized and recrystallized to yield the final human Insulin AS.
The recrystallized human Insulin is dried and blended to obtain microcrystalline human Insulin AS.

An acceptable flow chart containing information on the main process steps including material flow,
process parameters and in-process controls and their acceptance criteria, and critical steps is provided
for the manufacturing process. The description of the manufacturing process is adequately described.
Information on classification of CPPs and non-CPPs is provided. In-process controls (IPCs) in
downstream process are described. The nature of product-related substances has been sufficiently
elucidated. Microbial quality is sufficiently controlled.

Re-processing of process materials is not foreseen in the manufacture of the AS.
Control of materials

In general, the generation of the cell substrate is well described. The cloning strategy of the
expression plasmid has been sufficiently described. An acceptable schematic of the final expression
plasmid is included in the dossier and its features have been adequately described. Sufficient
information on the host cell line E. coli strain has been provided.

A two-tiered banking system consisting of a master cell bank (MCB) and a working cell bank (WCB)
has been established ... A storage system for the MCB and WCB is in place. The generation of
MCB/WCB is adequately described. Information on the establishment and control of future WCBs is
presented.

The characterization testing program of MCB and WCB is considered sufficient to identify all relevant
phenotypic and genotypic characteristics. Cell bank stability has been sufficiently demonstrated for
storage for the MCB. The WCB will be tested, which is endorsed.

End of production cell banks (EPCBs) and cells beyond-production have been produced at commercial
manufacturing scale and according to the commercial manufacturing process. Overall, genetic stability
of EPCBs at the limit of in-vitro cell age (LIVCA) is considered confirmed.

The raw materials used for cell culture and purification are listed in the dossier. sufficient specifications
are included in the dossier. No raw materials derived from animal sources are used in the process.
Adequate information on the qualitative composition of cell bank culture media and on resin columns
and filters used during the manufacture of human Insulin AS have been provided.

Control of critical steps and intermediates

Sufficient information on control of critical steps and intermediates is provided. Critical process
parameters (CPPs) along with their control ranges are stated. CPPs along with respective control
ranges for each manufacturing step are presented and the proposed control ranges are justified. IPCs
and their corresponding acceptance criteria as defined for the AS manufacturing process are listed in
3.2.5.2.4. A comprehensive summary of CQAs as defined for Human Insulin AS are presented in legally
binding section 3.2.5.2.4.

No process intermediates are reported. Validated maximum holding times between different
manufacturing steps are stated.
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Process validation and/or evaluation
Process validation of the AS manufacturing process follows a process validation campaign.

Three consecutive AS batches manufactured at the intended commercial scale and the intended
commercial manufacturing site have been included in the latest process validation campaign. The critical
process parameters and in-process controls at each stage have been monitored as per the process
validation protocol. All evaluated critical process parameters for the upstream/downstream process were
found to be within the pre-defined ranges. Key and non-critical process parameters were also verified to
be within the specified ranges meeting the production requirements. Each lot met in-process limits,
demonstrating consistent operations, AS batches complied with the current AS release specification. In
conclusion, the consistency and reproducibility of the Human Insulin AS manufacturing process has been
adequately confirmed, supporting the proposed control strategy.

To demonstrate the process clearance capability of process-related and product-related impurities,
depletion has been evaluated by monitoring these impurities during the manufacture after each
purification step. Residual levels in AS consistently met pre-defined acceptance criteria.

Sufficient information is provided about analytical methods used during validation of process clearance
capability of impurities.

Shipping conditions have been adequately described, supported by respective shipping validation data.
Manufacturing process development

The comparability assessment was performed, taking into consideration ICH Q5E. Overall, analytical
comparability of materials prior and-post-change has been sufficiently demonstrated.
Representativeness of materials used for evaluation of biosimilarity has been adequately verified as
well. Overall, the developmental history of the Human Insulin AS manufacturing process is sufficiently
depicted.

Moreover, an appropriate control strategy/action for each CPP has been developed.

As regards in-process control tests, the proposed acceptance criteria are based on prior knowledge and
data from historical commercial-scale batches. As supportive, analytical IPC batch data from
representative AS batches have been provided.

Critical process steps in the manufacture of Human Insulin AS have been defined. Critical steps and
their respective controls are adequately summarized in dossier section 3.2.5.2.4.

Critical quality attributes (CQAs) of Human insulin AS were determined by a risk assessment to identify
the criticality of the impacts of variation of product attributes on the safety and/or efficacy for the
patient. A comprehensive summary of CQAs as defined for Human Insulin AS should be included in
legally binding section 3.2.S5.2.4.

Overall, the control strategy has been set up appropriately in line with ICH Q11 guidance and has been
sufficiently elaborated and justified, in particular with respect to criticality classification of process
steps, process parameters and process controls.

Characterisation

The characterisation studies were executed using different AS batches. It has been clarified that the AS
batches used for characterisation studies can be considered to be representative for the current
commercial process and the clinical material.

The primary and secondary structure of the AS were studied in comparison to literature data.
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The product-related impurity profile has been shown that the in-house impurity method included in the
AS specification is sufficiently specific to resolve the specified and unspecified impurities from the main
peak and to resolve all impurities from each other. To further evaluate the AS impurity profile and to
build up a sound knowledge data base, stress studies in line with ICH requirements were performed.
Based on that, degradation pathways have been investigated and the stability indicating power of
analytical methods could be sufficiently demonstrated.

In-depth analysis of the specific product-related impurity profile has been performed. Based on these
investigations and based on data set, acceptable AS acceptance criteria for product-related impurities
as analysed are proposed for the AS release and shelf-life specification.

3.1.2.3. Specification, analytical procedures, reference standards, batch analysis, and
container closure

Active Substance Specifications

For the active substance recombinant human insulin, a specification has been provided comprising
testing of appearance, identity by HPLC, determination of assay including human insulin and A21-
desamido insulin by HPLC, and determination of purity and related substances and impurities.

As regards Ph. Eur. monograph for recombinant human insulin (0838), the pharmacopoeial test
parameter and overarching test procedures are included in the proposed AS specification, however, the
test methods are mostly in-house methods. A clear reference to identify the analytical methods applied
for and linking AS specification, method description and method validation documents is included in the
AS specification.

Analytical procedures and reference standards

Most of the analytical procedures applied for control of the AS are in-house methods for which
acceptable descriptions have been provided. Validation of the proposed analytical procedures included
in the AS specification is considered acceptable.

Batch data are presented. All batches have been used in manufacturing process (FP/AS) validation
activities and for clinical phase III study. All data are found complying with the acceptance criteria
being in place at the time of analysis. In addition, AS batch release data encompassing also the
product-related impurity profile. Also these data were found complying with the acceptance criteria
being in place at the time of analysis.

Based on the presented data, acceptance criteria for the product-related impurity profile included in
the AS specification have been reasonably revised. As regards TAMC and TYMC, the proposed
acceptance criteria are considered adequate.

In the human insulin MA applied for, Ph. Eur. Human insulin CRS is used as primary standard. For
future establishment of human insulin working standard, an adequate protocol of the qualification
program has been provided.

Container closure

Acceptable specifications are provided for the CCS and compliance with Ph. Eur. Monograph 3.2.2 has
been demonstrated.

3.1.2.4. Stability

Stability data are provided. In addition, long-term (—20°C 5 °C) and accelerated (5°C+ 3°C) stability data
are available with the proposed commercial AS manufacturing process. Stability batches are packed into
containers of the identical material but smaller volume.
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AS release and shelf-life specification is provided in section 3.2.5.4.1. Tighter limits have been defined for
the release than for the shelf-life of the active substance which is considered acceptable and in line with
ICHQ6B guideline. The specified product related substances and impurity profile is addressed in the
shelf-life specification. With the provided updated AS stability data including the impurity profile, the AS
batches are shown complying with the AS specification even at the end of shelf life.

The provided stability data covering long term storage up to 36 months and accelerated storage up to 6
months were found complying with the acceptance criteria. The provided data support the AS shelf-life
claim of 36 months at -20°C £5 °C storage conditions.

Forced degradation studies have been performed.

3.1.3. Finished Medicinal Product
3.1.3.1. Description of the product and pharmaceutical development

Insulin Human Rechon 100 IU/ml, solution for injection in cartridge, is a solution for subcutaneous
injection. The product is filled in 3 ml cartridges, with a lined seal and a rubber plunger. The
extractable volume is 3 ml/cartridge. The formulation contains glycerol, m-cresol, hydrochloric acid,
sodium hydroxide and water for injection.

Pharmaceutical development

The composition of the FP is similar to the composition of the reference product Humulin Regular. The
same FP formulation has been used throughout development including clinical studies.

Relevant attributes of the FP have been defined. Controls for these attributes have been established in
the manufacturing process. A quality target product profile (QTPP) for the finished product has been
provided. CPPs have been defined based on a risk assessment and respective controls listed together
with their ranges/acceptance criteria.

The container closure system of the FP is similar to that of the reference product. For dosing, a pen is
used. Design verification, dose accuracy and usability were adequately analysed. Container closure
integrity and compatibility of the FP with the cartridge was demonstrated by in-use stability studies.
Evaluation of extractables/leachables of the container closure system has been performed. The
applicant has provided summarized data from extractable studies. Also, the applicant has provided
summarized results from leachable studies performed with the three expired FP batches. No relevant
amount of extractables and leachables has been found in the studies. The applicant’s conclusion that
the chosen CCS can be considered suitable for the intended purpose is supported based on the
provided data.

Nevertheless, the applicant plans to perform a leachable study employing stressed FP, which is
endorsed. The (summarized) results of this study should be provided, when available, together with
the final E/L study report [REC].

3.1.3.2. Manufacture of the product and process controls

The FP manufacturing process is comprehensively described and comprises five steps: sterilisation of
equipment and primary packaging components, compounding, sterile filtration and final dilution, filling
and packaging. A flow-diagram is provided indicating critical process parameter (CPP) and in process
controls (IPC). The critical process steps have been identified in a risk assessment. The process
description details the manufacturing steps and process parameter with their respective limits or
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ranges. The acceptance criteria for the CPP have been justified based on process validation data.
Sterile filtration is. Bioburden is determined.

Process hold times and the maximal process time have been indicated, as requested.

The process validation (PV) has been performed. It has been clarified that the PV has not been
performed in a retrospective manner but prospectively planned. Nevertheless, a PV campaign
manufactured ‘consecutively’ in biannual intervals is somewhat unusual though considered acceptable.
Process re-validation is committed to be performed before commercial distribution. In general, the
approach is still unusual as it is relying on very few and old process validation data. Nevertheless,
provided, that the re-validation comprising the first three commercial scale FP batches is successfully
performed and respective data are submitted for assessment before commercial distribution and fully
support a validated state of the manufacturing process, the strategy is considered acceptable. [REC]

Product specification, analytical procedures, batch analysis

The FP release and stability specifications have been updated.

The shelf-life specification for the FP contains a reduced list of parameter, which is considered
adequate. The FP is labelled in units. The units are calculated based on the measured protein amount
by HPLC using a conversion factor of 0.0347 mg of human insulin which is equivalent to 1 IU of human
insulin.

Generally, most acceptance criteria set in the FP specification are considered acceptable. In general,
the database on which the criteria are based is extremely limited.

Analytical procedures and reference standards

In-house methods have been indicated in the FP specification and linked with a unique identifier while
compendial methods reference the respective Ph. Eur. monographs. The descriptions of the analytical
methods have been expanded as requested to contain more details on the procedures employed. For
some parameters required to be tested by Ph. Eur. 854, alternative methods have been used
interchangeability of these in-house methods with the compendial methods has been demonstrated.

A table has been provided indicating the reference standards (RS) for the respective methods used.
Certificates of origin and information leaflets have been provided for the compendial reference
standards. The currently established Insulin human RS has been identified including the batch number
and manufacturing date.

Validation of analytical methods
All compendial methods have been qualified according to the general requirements in Ph. Eur.
Validation reports have been provided for the non-compendial methods and are considered acceptable.

Batch analysis

Batch release data of commercial finished product batches have been presented. All results were found
to be in compliance with the release specification at time of release, though the database is very
scarce.

Characterisation of impurities

The characterization of product-related substances and impurities has been expanded as requested.
Nevertheless, no negative impact is expected due to adequate control of these impurities in the FP
specification. Further, the impurity profiles of the active substance and the finished product has been
compared and impurities and/or substances unique to the finished product have been indicated and
their impact on the FP quality is discussed.
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Elemental impurities (EI) have been discussed in accordance with ICH Q3D requirements. As the
results were well below limits and met the control threshold of 30% of PDE, no routine analysis has
been established. This is considered acceptable. A risk assessment for nitrosamines has been
performed and provided, evaluating each step of the manufacturing process. No risk for the
contamination of the finished product with nitrosamines was identified. This is considered adequate.

Container closure

In general, adequate information has been provided on the container closure system of the finished
product. Manufacturers have been identified and adequate specifications on the cartridge, lined seal
and plunger provided. Compliance with Ph. Eur. 3.2.9 has been confirmed. The glass of the cartridges
is compliant with Ph. Eur. 3.2.1.

3.1.3.3. Stability of the product

The proposed shelf-life when stored at 5°C £ 3°C and an in-use shelf life at 25°C + 2°C is endorsed.

Stability studies on the FP have been conducted in accordance to ICH requirements. The same
analytical procedures have been employed for FP release and stability testing. The stability data
comply with the acceptance criteria at long-term storage conditions at 5£3°C. All batches showed
increases in the amounts of impurities/related substances and a slight decrease in insulin content.
Nevertheless, the data still remain within specification limits.

3.1.3.4. Biosimilarity

To demonstrate analytical comparability between the test product (Insulin Human Rechon) and the
reference product, Humulin R, two head-to head studies have been. Additionally, an extensive
comparative forced degradation study has been performed.

The studies have been performed using a low number of FP batches. It has been clarified, that the FP
batches manufactured used for the analytical similarity study, can indeed be considered
representative. Also, the AS batches used for manufacture of these FP batches can be considered
representative for the commercial AS manufacturing process,

A number of batches of the reference medicinal product Humulin R have been included in the
comparability study, too. These Humulin R batches have an EEA “country of origin”, i.e. they are
medicinal product authorised in the EEA.

Both the test product and the reference product have been isolated using the same procedure in order
to obtain the pure AS for further analytical investigation.

At the time of the first comparability study, the test batches were older than the reference batches
which had a closely related age.. Roughly, the test batches were “older” than the reference batches
and two of the test batches were already expired.

An extensive analytical program has been explored for the analytical comparability study. Overall, the
chosen panel of analytical methods seem suitable for the intended use and including also orthogonal
analytical methods appropriate to detect differences between the test and the reference, if any.

No specific statistic approach has been applied; this does not compromise the assessment of the
provided comparability data. However, no comparability/similarity acceptance criteria based on
investigation of the reference medicinal product batches have been derived and pre-defined.
Qualitative and quantitative analytical data have been solely visually compared or evaluated by simple
comparison of numbers. Since no borderline or critical results have been detected in this study, this
may be acceptable in this case.
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Table 1: Biosimilarity exercise, comparability data

Attribute Analytical Method Comparability outcome
Amino acid Amino acid analysis Comparable
composition
Assessment of N- and Edman degradation Comparable
C-termini
Assessment of N- and | LC-MS sequencing Comparable
C-termini
Amino acid sequence Peptide mapping/LC-MS Comparable
Molecular weight Molecular Mass (intact) Comparable
Molecular weight Molecular Mass (reduced) Comparable
Post-translational Peptide mapping/LC-MS Comparable
modifications
Disulfide bridges LC/ES-MS Comparable
Charge variants icIEF (capillary isoelectric Comparable
focussing)
Size variants/protein SEC (size exclusion) Comparable
aggregation
Size variants/protein Ultracentrifugation Comparable
aggregation
UV profile HPLC-UV Comparable
Protein concentration Amino acid analysis Comparable
Optical density UV spectrocopy Comparable
Secondary structure A number of spectroscopic Comparable
technigues
Thermal stability Comparable

Structural comparability of insulin active substance samples isolated from the Insulin Human Rechon
FP and the reference product Humulin R was studied using physico-chemical state-of-the-art analytical
methods. Similarity between the test and the reference product with regard to primary, secondary and
tertiary structure, molecular mass and size distribution is postulated and can be considered overall
justified by the provided data. Comparative peptide maps of intact peptide, A-chain and B-chain as
well as respective MS data are only available for very early batches. Differences between the test and
the reference product are observed with regard to deamidation and high molecular weight substances.
Charge variants as determined in the Insulin Human Rechon batches and in Humulin R batches are
most probably assigned to deamidated variants. Higher deamidation levels in the test product are also
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detectable in the RP HPLC-UV profiles. Deamidation in the A-chain is found similar both in the test and
in the reference product, while deamidation in the B-chain is higher in the insulin Rechon batches.

In the forced degradation study comparing one Insulin Human Rechon FP batch against one Humulin R
batch, stress, as impacted by variation of pH, temperature, oxidation/reduction, light, freeze/thaw and
mechanical stress has been investigated. Mainly, the investigated stressors induce comparable
elevated levels of deamidation and oxidation as well as increased levels of HMWS and LMWS.

An additional analytical comparability study has been performed to further investigate HMWS formation
and deamidation as a time related process.

Based on the results, linear dependency of batch age and deamidation in the B-chain is postulated that
is found similarly in the test product and the reference products. Higher HMWS levels are observed in
the test batches only and this is not found to be related to the sample age. Instead, this is considered
a real difference between the test and the reference product.

While extensive analytical comparability data have been provided analysing the insulin active
substance isolated from FP test and FP reference batches, some data have been provided comparing
the test FP and the reference finished product directly.

Some slight differences between the test and the reference product are observed.

However, based on the totality of analytical data provided, there is no doubt that insulin Human
Rechon finished product manufactured most recently in 2019 is comparable to Humulin R reference
product.

3.1.3.5. Post approval change management protocol(s)
Not applicable
3.1.3.6. Adventitious agents

Insulin Human Rechon is produced in Escherichia coli. No human or animal derived materials are used
in the manufacturing process. Therefore, the risk of viral and TSE contamination of the product is
considered negligible.

3.1.3.7. GMO

Not applicable

3.1.4. Discussion and conclusions on chemical, pharmaceutical and
biological aspects

The application for Insulin Human Rechon containing recombinant human insulin as active substance is
approvable from a quality point of view as the outstanding issues have been adequately addressed by
the applicant. Suitability of the chosen primary packaging for the finished product has been
demonstrated by respective extractable/leachable (E/L) data. The final E/L study report including the
(summarized) results of the leachable study with stressed FP samples should be provided when
available. [REC]

The active substance manufacturing process narrative is generally sufficiently detailed. Recombinant
human insulin is expressed as single chain precursor protein in inclusion bodies in E.coli cells. The
downstream process enzymatically converts the precursor protein to insulin that is subsequently
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chromatographically purified. Based on the AS process validation campaign, the proposed commercial
AS process is in a validated state.

In- depth characterisation and evaluation of the specific product-related impurity profile of the active
substance has been performed using adequate analytical procedures including MS techniques. Based
on these investigations and based on data set of numerous AS batches, reasonable acceptance criteria
have been proposed for the AS specification.

In general, the quality of the FP is considered acceptable. The process validation (PV) has been
performed in 2020, employing non-recently manufactured batches. Although considered acceptable,
re-validation of the manufacturing process will be performed and data provided. [REC]

For the biosimilar Insulin human Rechon an extensive analytical similarity study has been conducted.
Based on the totality of analytical data, the claim of analytical similarity between the Insulin human
Rechon test product and the reference product Humulin R is supported.

3.2. Non-clinical aspects

3.2.1. Introduction

Insulin Human Rechon is a fast-acting insulin that has been developed as a similar biological medicinal
product (biosimilar) to the reference medicinal product Humulin® Regular. Insulin Human Rechon is
indicated for the treatment of patients with diabetes mellitus who require insulin for the maintenance
of glucose homeostasis. The primary activity of insulin is the regulation of glucose metabolism through
several anabolic and anti-catabolic actions on a variety of different tissues. It lowers blood glucose by
stimulating peripheral glucose uptake by skeletal muscle and fat, and by inhibiting hepatic glucose
production. It also promotes conversion of glucose to its storage form, glycogen. Other functions of
this hormone are to trigger amino acid uptake and conversion to protein in muscle cells and inhibit
protein degradation. In addition, it stimulates triglyceride formation and inhibits release of free fatty
acids from adipose tissue; and promotes lipoprotein lipase activity, which converts circulating
lipoproteins to fatty acids.

Insulin Human Rechon is a sterile, clear, colourless, aqueous solution of human insulin presented in 3
ml cartridges. One ml contains 100 IU insulin human produced in Escherichia coli by recombinant DNA
technology. Insulin Human Rechon is identical to the naturally occurring human insulin. Its
pharmacotherapeutic group is “Insulins and analogues for injection, fast-acting”, whereas the
corresponding ATC code for this product is "A10AB01".

The reference medicinal product is Humulin ® Regular (100IU/mL) authorised in Sweden in 1987 (Eli
Lilly Sweden AB, Marketing Authorisation No 10565) on the basis of a complete dossier. Data
protection and market exclusivity of Humulin® Regular in Europe has expired. The claimed changes to
the reference product are changes in the raw material(s) and in the manufacturing process(es).

3.2.2. Pharmacology
3.2.2.1. Primary pharmacodynamic studies

The applicant submitted comparative in vitro PD studies in which biosimilarity between Insulin Human
Rechon and its comparator Humulin® Regular from Eli Lilly were studied in receptor binding assays as
well as in cellular in vitro assays. The latter comprise assays in insulin-sensitive rat adipocytes in which
autophosphorylation of the insulin receptor was indirectly studied by examining the extent of
phosphorylation of downstream signalling kinases, and by studying metabolic activation of the
adipocytes by the different insulin products. Specifically, metabolic activation was examined by
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measuring glucose uptake, lipogenesis and inhibition of lipolysis of the rat adipocytes when the
different insulin products were added to the cell cultures. This experimental setup is considered
sufficient for the non-clinical development of an insulin biosimilar product.

In the receptor binding study, data were gathered in six consecutive experiments, whereas in the
cellular in vitro studies treatments were carried out mostly in triplicates (and only occasionally in
duplicates) for up to 3 consecutive experimental runs. Importantly, three batches of the investigational
Insulin Human Rechon product and seven different batches of the insulin comparator Humulin®
Regular were used for that purpose. This experimental strategy is also considered to suffice for the
development of an insulin biosimilar product; no concerns were identified on this aspect. However,
note that the comparability of the three Insulin Human Rechon batches used in the biocomparability
studies with the Insulin Rechon product proposed for marketing is uncertain. This is the matter of a
concern in the quality assessment of this procedure.

In vitro bioassays for receptor binding (Study 84210811):

As mentioned in the EMA guideline EMEA/CHMP/BMWP/32775/2005_Rev. 1, in vitro receptor binding
assays are one of the two paramount pillars of a non-clinical PD biosimilarity assessment of an insulin
biosimilar product. In this submission, the applicant conducted a panel of in vitro receptor binding
assays in which binding of Insulin Human Rechon and its comparator insulin product Humulin® Regular
onto the two isoforms of the insulin receptor (IR isoform A and isoform B) and onto the IGF-1 receptor
was examined.

The binding of the investigational Insulin Human Rechon product to the immobilised receptors on the
proved to be well reproducible within the tested concentration range in all six replicates of the
particular treatments. Importantly, the binding of Insulin Human Rechon to the immobilised receptors
also proved to be highly similar to the binding of Humulin® Regular batches. This shows that in the in
vitro receptor binding Study 84210811 the applicant sufficiently demonstrated biosimilarity of Insulin
Human Rechon and its comparator insulin product Humulin® Regular to the relevant receptors (the
two IR isoforms A and B and IGFR-1).

The following Figure shows the binding of Insulin Human Rechon and Humulin® Regular to the IR long,
short and IGFR-1 receptor:

Figure 1: Concentration-dependent RU readouts for Humulin® Regular and Insulin Human Rechon
batches for Insulin Receptor (IR) long.
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Figure 2: Concentration-dependent RU readouts for Humulin® Regular and Insulin Human Rechon
batches for IR short.
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Figure 3: Concentration-dependent RU readouts for Humulin® Regular and Insulin Human Rechon
batches for insulin receptor IGFR-1.
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In vitro biological activity:

In the preliminary Study 2021-11-29-Rechon and in the pivotal Study 2021-10-28-Rechon, the
applicant conducted different cellular biosimilarity assays in which metabolic activation of insulin-
sensitive cells Specifically, metabolic activation by the different insulin products was studied in terms of
glucose uptake, lipogenesis and lipolysis inhibition,

These investigations were conducted with the Insulin Human Rechon batches and with the Humulin®
Regular batches. Most experiments were conducted in triplicates in the particular experimental run,
only some of the experiments were conducted in duplicates. Of note, a control was used in each of the
separate experiments at 100 IE/ml, and all experimental results gathered by incubations with Insulin
Human Rechon or Humulin® Regular were normalised to these control measurements.
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This in vitro biosimilarity programme is in accordance with the recommendations given in the EMA
guideline EMEA/CHMP/BMWP/32775/2005_Rev. 1 on the non-clinical and clinical development of
biosimilar insulin products.

In the following, the results of the pivotal in vitro biosimilarity Study 2021-10-28-Rechon are
described:

Glucose uptake: 1In the first fraction of Study 2021-10-28-Rechon, the applicant investigated whether
the investigational insulin Rechon and the comparator insulin product Humulin® Regular lead to a
similar uptake of glucose in insulin-sensitive cells. In this experiment, no relevant differences in cellular
glucose uptake between the tested Insulin Human Rechon and Humulin® Regular batches were noted
at 0.1 and 1 nM (see Figure below). This suggests biosimilarity of both insulin products in terms of
stimulating cellular glucose uptake.

Figure 4: Glucose uptake

In each experiment, all samples were analysed in triplicates and the mean value from each experiment
was used for the summary graphs. In each experiment, a control and the effect of the other insulin
batches was related to the control. Data are presented as % of control response (n=3).
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The results of this experiments (see Figure below) demonstrate that all batches of the two tested
insulin products stimulated lipogenesis. Largely, the increase in lipogenesis was similar between the
tested Humulin® Regular and the Insulin Human Rechon batches. However, it is apparent that some
Humulin® Regular batches produced a clearly higher extent of lipogenesis than the tested Insulin
Human Rechon batches. For example, the Humulin® Regular batches produced a higher extent of
lipogenesis at 10 nM than the batches of Insulin Human Rechon did. However, no concern was raised
on this aspect, as other Humulin® Regular batches led to a comparable extent of lipogenesis than the
Insulin Human Rechon batches. Furthermore, the studied Insulin Human Rechon batches at 10 nM led
to a comparable extent of lipogenesis in comparison to the ® control samples. Finally, at 1 nM and
especially 0.1 nM, the extent of lipogenesis between the Insulin Human Rechon and Humulin® Regular
batches were more alike as in the 10 nM experiments. Considering these aspect, it is apparent that
Insulin Human Rechon produced a similar extent of lipogenesis than the analysed Humulin® Regular
batches. Therefore, no concern was raised.
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Figure 5: Lipogenesis
In each experiment a 10 nM control is used and the effect of the other insulin batches was related to
the response of control. Data are presented as % control response (n=3).
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The results of this experiment demonstrate that the addition of isoprenaline indeed stimulated lipolysis,
as measured by a clearly increased release of glycerol from the cells. Concomitant addition of the two
different insulin products clearly hampered this effect. However, the extent of inhibited lipolysis by
addition of the two different insulin products varied among the experiments conducted in this study,
whereby in experiment 2 the inhibitory effect was smallest. Nonetheless, apart from this inter-
experimental variance, the extent of inhibited lipolysis was identical between the tested Insulin Human
Rechon and Humulin® Regular batches. Of note, the extent of inhibited lipolysis by addition of Insulin
Human Rechon and Humulin® Regular was similar as in the samples to which control sample insulin
was added.

To conclude, this experiment demonstrated that insulin Rechon similarly inhibited lipolysis as the
comparator insulin substance Humulin® Regular.

The analyses of phosphorylated IRS1 demonstrated that both insulin products and also the control
increased phosphorylation of IRS1 at 1 nM, whereas at the lower insulin concentrations
phosphorylation was presumably not statistically significant. Standard deviations in the different insulin
treatments at 1 nM were comparatively large in this experiment. However, both Insulin Human Rechon
and Humulin® Regular insulin batches at 1 nM produced a similar extent of IRS1 phosphorylation.
Similarly, the phosphorylation proved to be very similar at 0.1 and 1 nM of the different insulin
products, also demonstrating similarity between the Insulin Human Rechon and Humulin® Regular
insulin batches Of note, the phosphorylation was clearly elevated above the negative control samples
already at 0.1 nM of the different insulin products. Finally, phosphorylation was also clearly elevated at
0.1 and 1 nM of the two insulin products relative to the control samples, whereby no relevant
differences between the Insulin Human Rechon and Humulin® Regular insulin batches were apparent.

To conclude, phosphorylation of the downstream signalling kinases of the insulin receptor was clearly
demonstrated when both Insulin Human Rechon and Humulin® Regular insulin were added to insulin-
sensitive rat adipocytes. Importantly, no clear differences in phosphorylation were observed between
the analysed batches of Insulin Human Rechon and its comparator insulin product Humulin® Regular.
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Therefore, biosimilarity in terms of insulin autophosphorylation was demonstrated in Study 2021-10-
28-Rechon.

Apart from theses primary pharmacodynamics studies, no secondary pharmacodynamics, safety
pharmacology or pharmacodynamic drug interactions studies were submitted.

Altogether, the submitted non-clinical PD programme is considered to be sufficiently extensive for
examining the in vitro biosimilarity of an insulin product.

3.2.2.2. Secondary pharmacodynamic studies

No studies were submitted.

This is acceptable and in accordance with relevant guidance on the non-clinical development of an
insulin biosimilar product (EMEA/CHMP/BMWP/32775/2005_Rev. 1).

3.2.2.3. Safety pharmacology programme

No studies were submitted.

This is acceptable and in accordance with relevant guidance on the non-clinical development of an
insulin biosimilar product (EMEA/CHMP/BMWP/32775/2005_Rev. 1).

3.2.2.4. Pharmacodynamic drug interactions

No studies were submitted.

This is acceptable and in accordance with relevant guidance on the non-clinical development of an
insulin biosimilar product (EMEA/CHMP/BMWP/32775/2005_Rev. 1).

3.2.3. Pharmacokinetics

The applicant did not submit studies on the pharmacokinetics of Insulin Human Rechon.

3.2.4. Toxicology
3.2.4.1. Single dose toxicity

Single-dose toxicity studies were not conducted in support of the MAA of Insulin Human Rechon
which complies with the recommendations laid down in 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.

3.2.4.2. Repeat dose toxicity

A comparative GLP-compliant 4-week repeat-dose toxicity study was performed in rats (Study
8241142). The test articles Insulin Human Rechon and another Insulin formulation as well as the
reference medicinal products Humulin Regular were s.c. administered daily at doses of 1.2 and 2.4
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IU/kg/day. The dose levels were chosen based on the clinical doses (low dose) as well as on the result
of the 1-week dose range finding study in rats (high dose). A full toxicological evaluation was
performed after the dosing period. No test-article related observations were observed.Inspection of the
red cell parameters, however, revealed that all values were within the historical control range and are
therefore not considered adverse. Also, injection sites in some cases exhibited dermatitis and fasciitis,
which is not unexpected after s.c. administration of the test articles. Toxicokinetic analysis revealed
overall comparable exposure among all test articles. However, inter-individual values varied
considerably so that statistical evaluation was hampered also due to small group sizes per time-point
analyzed. Exposure was dose-dependent albeit not dose-proportional for all test products and Cmax
almost consistently occurred between 0.25 and 2.00 hours post-dose. Regarding gender differences a
generally higher exposure was observed in females as compared to males at the end of the
administration phase.

3.2.4.3. Genotoxicity

No studies on the genotoxicity of Insulin Human Rechon have been performed which is acceptable for
a biosimilar application.

3.2.4.4. Carcinogenicity

No studies on the carcinogenicity of Insulin Human Rechon have been performed which is acceptable
for a biosimilar application.

3.2.4.5. Reproductive and developmental toxicity

Reproductive and developmental toxicity has not been evaluated for Insulin Human Rechon.
3.2.4.6. Toxicokinetic data

Please refer to section 3.2.4.2

3.2.4.7. Tolerance

No dedicated local tolerance studies have been conducted in support of the MAA of Insulin Human
Rechon but local tolerance has been evaluated in the scope of the 4-week RDT study in rats. The
applicant’s approach is acknowledged. No findings unexpected for s.c. administration of the test
articles were made.

3.2.4.8. Other toxicity studies

With regard to impurities a comprehensive panel of tests was performed with the biosimilar candidate
in comparison to the innovator product. In general, both products proved to be highly similar. The only
identified difference was the higher deamidation of the biosimilar candidate as compared to the
innovator. As the deviation is £ 2.0% and, thus, still complies with the Ph.Eur. for injectable insulin
preparations no concerns arise. Other product- and process-related impurities are controlled according
to the limits set in the specification.

3.2.5. Ecotoxicity/environmental risk assessment

The applicant provided a justification for not conducting ERA studies for Insulin Human Rechon. This
justification is based on the fact that the active ingredient is a peptide consisting of natural amino acids
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which exempts the applicant from providing ERA studies as laid down in the EMA “Guideline on the
environmental risk assessment of medicinal products for human use” (EMEA/CHMP/SWP/4447/00).

3.2.6. Discussion on non-clinical aspects

Pharmacodynamics:

The following concerns were originally identified:

It was noted that the in vitro PD biosimilarity programme submitted in Module 4.2.1 was earliest
started in 2018. However, as scientific advice was already sought earlier than that (2010 from the
Swedish agency, and 2014 from EMA), it was assumed that also older PD biosimilarity studies were
conducted. The applicant was therefore expected to submit all biosimilarity PD studies that were
conducted with Insulin Human Rechon. In response to this concern, the applicant submitted all
comparative in vitro PD studies that were conducted prior to 2018. These studies are method
development reports that support the pivotal study reports originally submitted for MAA. No concerns
were identified in these reports.

Considering the cellular in vitro biosimilarity experiments, no justification was originally provided why
primary rat adipocytes were used, but not human insulin-sensitive cells. The applicant was therefore
expected to justify the choice of primary rat adipocytes as cell line for the in vitro metabolism and
signal transduction biosimilarity assays, and to discuss why no human cell line was used for that
purpose. The applicant responded and adequately justified the use of primary rat adipocytes as robust
insulin-responsive cells by summarising their long use in literature for that purpose, the limited
availability of primary human cells, and the smaller dynamic range of the insulin response in primary
adipocytes isolated from human compared to rat adipose tissue. This concern was therefore resolved.

Additionally, the following concerns were identified in the main study 2021-10-28:

To show capability of insulin presentations to activate insulin receptors (IR-A, IR-B, IGF1-R),
phosphorylation of signalling intermediates (Insulin Receptor Substrate-1 [IRS-1], Protein Kinase B
[PKB/Akt] and Akt Substrate [AS160]) was determined. The applicant has partly followed the
recommendations of the 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) which recommends direct receptor stimulation capability
determination by measuring autophosphorylation of IR-A and IR-B, respectively. The experiment was
not designed in the way that it would be clear whether phosphorylation signal arises from pIR-A or
pIR-B. Therefore, the applicant was asked to explain whether this indirect approach via determination
of phosphorylation of signalling intermediates (IRS-1, PKB/akt, AS160) fulfils this criterion. As
explained by the applicant, IR-B is the most dominant IR isoform in adipocytes which was used as an
in vitro cell-based model in the experiments conducted. Thus, determination of intracellular
phosphorylation of key targets IRS-1 (immediate downstream target of IR), PKB/Akt and AS160 (Akt
substrate of 160kDa) after insulin induced auto-phosphorylation of IR receptors is considered
sufficiently justified.

Glucose uptake, lipogenesis, signalling assays: A relatively small number of dose groups were selected
to establish a concentration-effect relationship. It was not clear whether the methods were sufficiently
sensitive for biosimilarity assessment in terms of detecting any potential differences. As per 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), it is important that
assays used for comparability testing are demonstrated to have appropriate sensitivity to detect any
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relevant differences and that experiments are based on a sufficient number of dilutions per curve to
characterise the whole concentration-response relationship accurately. The applicant was asked to
demonstrate that the submitted methods performed for biosimilarity assessment of glucose uptake,
lipogenesis, phosphorylation of signaling intermediates were appropriately qualified for the purpose of
comparability. The applicant justified the selected number of tested concentrations and dose range in
the glucose uptake, lipogenesis and signalling assays by referring to previous bibliographical references
where the methods were technically validated using these doses. Additional submitted literature
together with newly submitted studies of methods development are considered sufficiently supportive
for pivotal comparative studies. The data showed similarity between Insulin Human Rechon batches
and the reference Humulin® Regular product batches.

Inhibition of lipolysis: Raw data as well as values of mean + standard deviation of nM concentration of
glycerol in the culture medium were represented. Obtained mean values for glycerol release lie within
mean values of reference Humulin® Regular batches. However, it was not clear why solely the results
at 1 nM insulin concentration were selected and shown in biosimilarity assessment, since results for
other concentration may provide different output. It was also not clear whether the method is
sufficiently sensitive for biosimilarity assessment in terms of detecting any potential differences. As per
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), it is
important that assays used for comparability testing are demonstrated to have appropriate sensitivity
to detect any relevant differences and that experiments are based on a sufficient humber of dilutions
per curve to characterise the whole concentration-response relationship accurately. Further details on
how the method was qualified for intended purpose were asked to be provided. The applicant justified
the selected single dose in this assay by referring to a previous bibliographical reference where the
method was technically validated using this dose. Considering different cell type model described in
literature, the selection of single concentration in comparability study between the test and reference
products has not been sufficiently justified. However, based on comprehensive comparability exercise,
this experiment per se does not preclude the claim of biosimilarity between tested Insulin Human
Rechon and the reference Humulin® Regular products.

Glucose uptake, lipogenesis, signalling assays: In the main study 2021-10-28, the relative potencies of
the compounds were calculated toward an internal control. Mean relative values with SD were
presented without actual data of mean values and their standard errors. The “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) states: “Biosimilar and reference
product should be compared head-to-head in the same experiment.” Using an internal control makes
the comparison between Insulin Human Rechon and Humulin® Regular indirect. The applicant was
asked to provide the means of actual data with their standard errors values of Insulin Human Rechon
and the reference compounds to allow an adequate comparison between Humulin® Regular and
Insulin Human Rechon samples for glucose uptake, lipogenesis, signaling assays. The means of actual
data with their standard errors (n=3) values for glucose uptake, lipogenesis, signalling assays in the
Study 2021-10-28 were demonstrated. The data showed to be similar between Insulin Human Rechon
batches and the reference Humulin® Regular batches.

Finally, in Study 2021-10-28-Rechon the applicant calculated standard deviations for all experimental
results. However, the experimental results were normalised to controls that were included in each
separate experimental run. The applicant did not discuss how the standard deviations were calculated
for these data. It is understood that the tested insulin (Lilly and Rechon insulin) and the controls were
run in triplicates (n=3 replicates per treatment). Both the means of the experimental results and the
control therefore themselves have standard deviations. When normalising the triplicate means of the
tested insulin products with the control triplicate mean, the standard deviations of both means would
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therefore influence the overall standard deviation of the normalised mean value. It cannot be excluded
that the applicant solely divided the insulin mean values and their standard deviations with the mean
of the controls and disregarded the standard deviation of the control mean. This would be incorrect
and would underestimate the standard deviation of the normalised mean values.

The applicant’s response to this concern was not satisfactory (it is still not apparent how standard
deviations of normalised results were calculated in this experiment). Even if the standard deviations of
the insulin (Lilly and Rechon insulin) samples in the different experiments of Study 2021-10-28-Rechon
were higher than reported, in vitro biosimilarity between the Lilly and Rechon insulin products would
presumably have been demonstrated in this study. Nonetheless, for the sake of correctness, the
applicant was again expected to provide documentation on how the standard deviations of all
controlled values in Study 2021-10-28-Rechon were calculated. This request was again not
satisfactorily answered and no documentation of the applicant’s calculation was provided. As this
aspect will not influence the outcome of this procedure, it was ultimately not further pursued even
though no meaningful response was received by the applicant. As a consequence, all samples that
were normalised to control (and are expressed as % response relative to control) could bear an
incorrect calculation of their standard deviation.

Pharmacokinetics

The applicant did not submit studies on the pharmacokinetics of Insulin Human Rechon which is in
compliance with the EMA “Guideline on similar biological medicinal products containing biotechnology-
derived proteins as active substance: non-clinical and clinical issues” (EMEA/CHMP/BMWP/42832/2005
Rev1l).

Toxicology

Although according to the guideline (EMEA/CHMP/BMWP/32775/2005_Rev. 1), no toxicity studies were
needed in the case of Insulin Human Rechon, the applicant provided two repeat dose studies in rat,
which were performed in 2012, before the guideline was published.

In the scientific advice procedure in 2010, it was recommended that if three dose levels were included
in the main study, a pre-study would not be needed. As it was indicated that Maximum Tolerable Dose
(MTD) could vary between laboratories, a range finding study could be used to find the MTD. However,
the provided 1-week dose-range finding study was performed only with one dose, so it could not be
used to define the MTD.

Overall, all test articles involved in the 4-week repeat-dose toxicity study in rats, Insulin Human
Rechon and another formulation, and the innovator products Humulin® Regular were well tolerated at
doses of 1.2 and 2.5 IU/kg b.w./day and no test-article related adverse events were observed,
however, in vivo data may not be sensitive enough for any conclusions on biosimilarity. Also,
toxicokinetic evaluation revealed largely similar results for all test-articles. However, the analysis of the
results was hampered by very small experimental groups (2-3 animals per time point analysed) and
the outcome has therefore be regarded with caution. Of note, only two dose levels were used in the
pivotal study. As suggested in the scientific advice, preferably three dose levels for both test and
reference product are recommended to reduce risk of failure due to variability between dose groups.
For repeated dose toxicity studies where less than three dose levels are evaluated, the high dose
should be selected at the high end of the dosing range. But no toxicity was observed in any of the test
groups in the pivotal study and the high dose of 2.4 IU/kg/day was defined as the NOAEL. Therefore,
since the MTD in the context of the pivotal study is unknown, no toxicology conclusions can be based
on this study. Considerable variability was observed regarding animal exposure data between
individuals but also between male and female groups. Pharmacokinetic data units from the repeat-dose
toxicity study have been transformed to be comparable to human data, but the animal-to-human
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exposure comparison and exposure margin calculations were not provided by the applicant.
Nevertheless, by the Assessor’s calculation, the exposure margins are quite low in the terms of AUC
(4x), but they are satisfactory in terms of Cmax (22x). Thus, it can be concluded that the exposure
margin in the repeat dose toxicity study as compared to clinical data (Study RCT-001) is sufficiently
high based on Cmax values. Therefore, toxicity data from the 4-week repeat-dose toxicity study in rats
can be used as supporting information, indicating, that no unforeseen toxicity of Insulin Human Rechon
is to be expected.

The omission of studies on genotoxicity, carcinogenicity and reproductive toxicity is accepted and in
line with 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.

The applicant confirms that impurities are controlled within the specification limits, however, a
justification for the proposed acceptance criteria is missing (please refer to the Quality LoQ).

The active substance is a natural substance, the use of which will not alter the concentration or
distribution of the substance in the environment. Therefore, Insulin Human Rechon is not expected to
pose a risk to the environment.

3.2.7. Conclusion on non-clinical aspects

The submitted non-clinical data support the conclusion on biosimilarity between the proposed
biosimilar product and the reference insulin product. However, the experimental results in the in vitro
biological activity assay that were normalised to controls may have incorrect calculation of their
standard deviation.

3.3. Clinical aspects

The applicant developed a fast-acting human insulin (Insulin Human Rechon, hereafter referred to as
Insulin Human Rechon) as biosimilar to the European reference product Humulin® Regular (Eli Lilly
and Company Ltd) for approval in the European Union (EU). The reference product Humulin® Regular
was approved for market authorization in Sweden on 31st March 1987 and the Swedish Humulin®
Regular is used as reference product. This biosimilar marketing authorisation application (MAA) is
submitted via Centralised Procedure in accordance with Article 3(1) of Regulation (EC) No 726/2004
and under Article 10(4) of Directive 2001/83/EC. Insulin Human Rechon is a new insulin product, not
previously marketed in Europe. Insulin Human Rechon contains the active substance soluble human
insulin produced by recombinant DNA technology in transformed Escherichia coli bacteria. It is
formulated as 100 IU/ml solution for injection in a 3 ml cartridge equivalent to 300 units of soluble
insulin. Per SmPC, the presented formulation in cartridges is only suitable for subcutaneous injections
from a reusable pen. The dosage should be determined by the physician, according to the requirement
of the patient. The applicant applies for the following indication: for the treatment of patients with
diabetes mellitus who require insulin for the maintenance of glucose homeostasis. The proposed
indication is identical to the approved reference product Humulin ® Regular as stated in the respective
SmPC.

The applicant presented the following clinical development programme:
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One combined pharmacokinetic (PK) and pharmacodynamic (PD) euglycaemic clamp
biosimilarity study in healthy volunteers (Study Code RCT-001) with the primary objective to
demonstrate similar PK and PD between Insulin Human Rechon and Humulin® Regular.

One 7-month safety and immunogenicity study in patients with T1DM (Study Code RCT-004)

with the primary objective to assess the long-term safety of Insulin Human Rechon as

compared to Humulin® Regular in terms of immunogenicity and insulin tolerance.

A summary of the clinical program is provided in the table below. Details of the clinical trial design and
results will be presented in the following sections.

Tabular overview of clinical studies

Table 2: Overview Listing of Clinical Studies

Location Test Product(s); Number Healthy Study
Type of | Study of Study Objective(s) of the Study Design and Dosage Regiment: of subjects or Duration of | Status;
Study Identifier R - Study Type of Control Route of . Diagnosis of treat t Type of
eport Adminictrati subjects .
ration patients Report
PK/PD RCT-001 5341 Demonstrate similar The pilot study: Rechon Insulin Pilot Healthy Single dose, | Complete;
«CTD PK and PD between single dose. Human soluble, study: 3 subjects two period. | Final CSR.
(addendum Rechon Insulin Human | The mamn study: solution for Main
1 and 2 of Soluble and Humulin® | randomised, double- | injection, 0.31U/kg. | study: 22
RCT-001) Regular. blinded, cross-over, | single dose,
Assess safety and active-controlled subcutaneous
tolerability of Rechon
Insulin Human Seluble
in single doses.
Safety RCT-004 5351 Asses long-term safety | Randomised, open. Rechon Insulin 304 Patients with 7 months Complete;
(addendum «CTD of Rechon Insulin parallel-group. Human Soluble, type 1 Diabetes | approxmmate | Final CSR.
RCT-004) Human Soluble active-controlled solution for Melhitus (5 visits)
compared to Humulin® injection, in 3mL
Regular in terms of cartridges with
immunogenicity, mdividuahsed
nsulin tolerance and dosing based on
general safety glucose levels,
variables. subcutaneous.

3.3.1. Clinical pharmacology

One combined PK/PD clinical trial (study code RCT-001) was conducted to demonstrate PK and PD
equivalence of the biosimilar (Insulin Human Rechon) and reference medicinal product (Humulin®
Regular). The RCT-001 study program consisted of a pilot study, followed by the main study: a double-
blind cross-over design in normal healthy volunteers using a single subcutaneous dose (0.3 IU/kg) as
main study. PD biosimilarity was assessed using a euglycaemic clamp technique. The pilot study
served to optimise the euglycaemic clamp protocol. Safety and tolerability were additionally compared
between Insulin Human Rechon and Humulin® Regular.

The clinical trial was conducted in accordance with GCP and the requirements of Directive 2001/83/EC
Annex I, as amended by Directive 2003/63/EC and Directive 2001/20/EC, and all applicable
regulations.

3.3.1.1. Analytical methods

Study RCT-001

Serum Insulin and C-Peptide
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Concentrations of insulin and C-peptide in plasma samples were measured using an immunometric
sandwich method

Plasma Glucose

Plasma glucose concentrations were determined using a kit.

3.3.1.2. Pharmacokinetics
Absorption

Bioavailability

Bioavailability was assessed in the scope of the comparative bioequivalence study RCT-001 evaluating
the PK and PD biosimilarity of Insulin Human Rechon (Test) versus Humulin® Regular (Reference). For
more details refer to the following section regarding Bioequivalence.

Bioequivalence

Study RCT-001 was a single-center Phase 1, bioequivalence trial evaluating the PK and PD of Insulin
Human Rechon (Test) versus Humulin® Regular (Reference) in healthy adult subjects. The safety and
tolerability profiles of the proposed biosimilar Insulin Human Rechon were also compared to the ones
of Humulin® Regular.

Study design

The study consisted of a pilot study, followed by a main study. The overall study design of the pilot and
main study is displayed in the Figure below.

Figure 6: Overall study design

Pilot Study
Visit 1 Visit 2 Visit 3
Dose 1
Screening Humuilin® Regular |- Follow-up
Diay -21 to Day -1 Diary 1 |~_.|_- Diay 6-8
5T days
Main Study
Visit 1 Wisit 2 Wisit 3
Dose 1 Daose 2
Rechon Insulin Rechon Insulin
Human Soluble [~ Human Soluble
Screening e Follow-up
Hurmulin® Reegular // \\'\ Hurmulin® Regular
| |
Day -21 to Day -1 Day 1 Day 2 i Day 7-0
5-7 days
Pilot Study
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The purpose of the pilot study was to optimise the protocol for the euglycaemic clamp technique and to
determine the procedure for adjustment of glucose infusion rate (GIR). The pilot study was a single
centre, single dose, euglycaemic clamp study planned with 4 subjects. The subjects received one
subcutaneous dose of Humulin® Regular as 0.3 IU/kg body weight. The pilot study was performed for
methodology reasons only and there was no intention to collect the case report forms (CRFs) from the
pilot study and to present data in the clinical study report.

Main Study

The main study was a single centre, randomised, double-blind, single dose, two-period, crossover,
euglycaemic clamp study planned for approximately 22 healthy subjects, investigating the PK and PD
similarity between the two fast-acting insulins Insulin Human Rechon and Humulin® Regular. The
study included 3 visits: a screening visit to assess the eligibility of the subjects (Visit 1), an overnight
treatment visit (Visit 2) and a follow-up visit with final examinations (Visit 3). Subjects had to fast
overnight (22:00 hours until IMP administration). During the clamp procedure, the first dose (0.3
IU/kg) of either Insulin Human Rechon or Humulin® Regular was administered subcutaneously and the
euglycaemic clamp then continued for 10 h with a target plasma glucose of 6 mmol/L. The subjects
stayed overnight at the study site and the euglycaemic clamp study was repeated on the next day. The
subjects received their second dose of the IMP (i.e. the IMP not given on Day 1) 24 h after the first
dose. The washout period was therefore 24 hours. The overall study duration for each subject was 8-
30 days including 3 visits and 1 overnight stay.

Study population

The study population included healthy males or females, between 18 and 60 years of age, with a body
mass index of 18.0-28.0 kg/m2 and a weight of 50-100 kg, non-users of nicotine products and without
any clinically significant disease. Subjects were selected according to the inclusion and exclusion
criteria as pre-specified in the protocol after having given written informed consent. For the main
study, a sufficient number of subjects was to be enrolled to ensure evaluable data for approximately
22 subjects.

Study drugs and treatment
Test Product
100 IU/ml Insulin Human Rechon solution, packed into vials

Reference Product

100 IU/ml Humulin® Regular solution (Market authorization holder: Eli Lilly and Company;, packed
into vials. Reference product holds a market authorization in Sweden.
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Table 3: Investigational Medicinal Products

Ipyesiigational Medicinal Product

Hydrechloric acid
Sodium hydroxide
Water for inisciion

Product pame Insulin Human Rechon Humulin® Begular
Source E.Goll E.Coll
| Dosage form Ipiection sclution Inisction solution
nit strength, 100 1U/ml 100 IU/ml
Appearance Clear colorless solution Clear colorless soluticn
Exgipienis Glycerol Glycerol
M-cresol M-cresol

Hydrochloric acid
Sodium hydroxide
Water for inigction,

Administration

Subcutaneous iniection

Subcutaneousiniection

Mode of action

Fast-goting

Fast-gcting

Individualised dosags, Subjects received their injections of IMPs ina double-blind manner, in
accordance with the randomization list. The total dose was dependent cn

the body weight of the subject and was 0.3 IU/Kg body weight.

Dose and treatment

Each subject was to receive a single, subcutaneously injected, dose of 0.3 IU/ kg body weight of either
study drug on two separate treatment periods. Dosing of the individual subjects was standardised and
took place at the same time point (approximately 10am) for all subjects. Subjects were fasting
overnight (starting at 10pm) before the dosing and during the euglycaemic clamp study. The subjects
received a standardised meal when the euglycaemic clamp study was over. Only water consumption
was allowed until the end of the clamp. The IMP was administered as subcutaneous injection into in the
middle abdominal area (the first dose was to be injected in the left side and the second dose in the
right side) using a syringe.

For glucose infusion and plasma glucose measurements during euglycaemic clamp, two catheters were
inserted intravenously; one in the dorsal hand vein for blood sampling and the other in an antecubital
vein of the contralateral arm for infusion of glucose (200 mg/ml). The plasma glucose level was
maintained at the target level of 6 mmol/L. For details regarding the euglycaemic clamp please refer to
the dedicated section below.

Blood sampling and other Study Procedures

Study procedures

The planned study flow chart for the main study is presented in the table below.
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Table 4: Study Flow Chart of the Main Study

Procedure Visit 1 Visit 2 Visit 3
Screening Follow-up

Day -21-Day -1 Day 1, Dose 1 Day 2, Dose 2 Day 7-9

Before After | Before After

Oh | 0-10h Oh | 0-10h

Informed Consent

Inclusion/

a
Exclusion X

Demographics

Weight

Height, BMI

Medical History x°

HIV Screen
Hepatitis B and C

Urine Drug
Screen

Alcohol Breath
Test

Pregnancy Test

Physical
Examination¢

Vital Signs®

ECG

XX XX X [ X | X [XX|X[X] X |X
>

Laboratory Safety
Assessments®

XXX X [X

Randomisation X

IMP
Injection®

PK Blood
Sampling
for Insulin
and

C-peptide’

Blood
Sampling
for Plasma
Glucosel

dwey) asoang)

:3'”“_’59 X X X X X X
nfusion

Overnight Fasting X X

Standardised
Meal

Discharge X"

Concomitant X! _
Medication i

v

AE Assessment™ <+

v

AE = Adverse Event, BMI = Body Mass Index, ECG = Electrocardiogram, HIV = Human Immunodeficiency Virus,

IMP = Investigational Medicinal Product, PK = Pharmacokinetics

3 Recheck of eligibility criteria

® Change from previous visit (pre-treatment events)

¢ Includes assessment of the general condition, ears, nose, throat, heart, lungs and abdomen

? Includes systolic and diastolic blood pressure and oral temperature. The subjects should lay down for 5 min
before the measurements

# All laboratory safety measurements are listed in Table 6

" Blood sampling for haemoglobin, CRP and potassium only

¢ Blood sampling for potassium only. Will be performed at 2 h, 4 h and 8 h post dose.

" Subcutaneous injection of either Rechon Insulin Human Soluble or Humulin® Regular

' Blood samples will be drawn at the following time points: -15 min, 0 h (pre-dose) and 15 min, 30 min, 45 min,
60 min, 75 min, 90 min, 120 min, 150 min,3h ,4 h,5h, 6 h, 7 h, 8 h and 10 h post-dose

! Glucose blood samples will be drawn approximately every 5 minutes from hours -2 to 4 and every 10 minutes
from hours 4-10. Additional samples may be drawn if deemed necessary and fewer samples may be drawn if
considered sufficient for the maintenance of the glucose level at the target concentration (see Section 10.2.2)

* Subjects may leave the study site 12 h after the dose.

"Including prior medication to confirm eligibility according to the inclusion/exclusion criteria

™ AEs (including evaluation of local intolerance) will be recorded from the first dose of IMP and until the follow-up
visit

Blood sampling

e Insulin and C-peptide
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The date and actual time point for each sampling were to be recorded in the CRF. At each sampling,
approximately 3.5 mL of venous blood was collected from the subjects into SSD tubes with gel. After
30-45 minutes, each blood sample was centrifuged at 2000 g for 10 minutes. Separated plasma was
transferred into tubes and stored at -20°C or below. Insulin and C-peptide levels were determined
from the same sample. The blood sampling schedule was planned as follows:

Table 5: Scheduled PK Blood Sampling for Insulin and C-peptide

Time Tir!'ne Apprc_:ximate _IMF_" B'?::jianmaﬂéng:
(k) {min) sampling hour Injection C-peptide
-15 X
o 0 10:00 X X (pre-dose)
15 X
30 X
45 X
1 B0 11:00 X
75 X
B0 x
2 120 12:00 X
150 X
3 180 13:00 X
4 240 14:00 X
5 300 15:00 X
i 360 16:00 X
7 420 17:00 X
8 480 18:00 X
10 600 20:00 X
e Glucose

Blood sampling for plasma glucose determination was via an intravenous catheter during the
euglycaemic clamp procedure. The study subject was in the supine position and the hand for glucose
sampling was kept warm with a heating pad to arterialize venous blood. Blood sampling for plasma
glucose determination was approximately every 5 minutes from hours -2 to 4 and every 10 minutes
from hours 4-10. Deviations from the target plasma glucose level (10 %) during the clamp study
resulted in more frequent blood samplings than scheduled. Also decreased sampling frequency was
allowed, if considered appropriate.

Euglycaemic Glucose Clamp

The PD of Insulin Human Rechon and Humulin® Regular was measured using a manual euglycaemic
clamp technique. The procedure was performed in the supine position. Two catheters were inserted
intravenously; one in the dorsal hand vein for blood sampling (this hand was kept warm with a heating
pad to arterialise venous blood) and the other in an antecubital vein of the contralateral arm for
infusion of glucose (200 mg/mL). (The procedure was slightly modified in protocol amendment 2.)

Analyses of blood glucose concentrations were performed continuously during the clamp study. An
intravenous infusion of glucose (200 mg/mL) was adjusted to maintain the subject’s plasma glucose at
a target level of 6 mmol/L and the GIR was recorded. After instrumentation, glucose infusion started
and after 2 h the IMP was administered subcutaneously. Plasma glucose concentrations were
determined approximately every 5 min from hours -2 to 4 and every 10 min from hours 4 to 10 .

The plasma glucose level was maintained at the target level of 6 mmol/L. The target plasma glucose
level was kept constant by varying the infusion rate of glucose. The infusion rate was adjusted after
plasma glucose determinations according to the algorithm in the table below. The algorithm for the

clamp study was developed during the pilot study and further optimised during the main study to fit
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the actual clinical treatment of the subjects. It should be noted that some subjects needed infusion
rate changes not covered by the ranges in the algorithm.

Table 6: Algorithm for Glucose Infusion Rate Adjustments

Time Interval Glucose Level Adjustments
(mmol/L)
-120 min — 0 min® 6.8-7.2 Decrease GIR with 20%
GIR start: 2 mg/kg/min 6367 Decrease GIR with 10%
5862 No action
5357 Increase GIR with 10%
4852 Increase GIR with 20%
0-2 h after IMP administration® 7378 Decrease GIR with 30%
6.8-7.2 Decrease GIR with 20%
6367 Decrease GIR with 10%
5862 No action
5357 Increase GIR with 10%
4852 Increase GIR with 20%
Below 4.8 Increase GIR with 50%
2-4 h after IMP administration® ® 6.8-7.2 Decrease GIR with 20%
6.3-6.7 Decrease GIR with 10%
5862 No action
5357 Increase GIR with 10%
4852 Increase GIR with 20%
4-10 h after IMP administration® 68-7.2 Decrease GIR with 20%
6367 Decrease GIR with 10%
5862 No action
5357 Increase GIR with 10%
4852 Increase GIR with 20%

a Do not change infusion rate until 5 min after start

b Increase infusion rate with 100% 10 min after injection. Consider increase infusion rate with 100% 40 min after
injection

Two blood glucose values outside the range “no action” needed for a change

If change is >1 from last measurement, take a new blood sample or make new analysis

(=N 1

Study objectives and endpoints

Objectives

The primary objective was to demonstrate similar PK and PD between Insulin Human Rechon and
Humulin® Regular, when given as single subcutaneous doses to healthy subjects.

The secondary objective was to assess the safety and tolerability of single subcutaneous doses of
Insulin Human Rechon.

PK and PD variables assessment was only intended for subjects in the main study.

PK endpoints

Primary PK Variable

AUC from time zero to 10 h (AUCO0-10 h) for Insulin Human Rechon as compared to Humulin® Regular.
Secondary PK Variables

Cmayx, time to Cmax (tmax), terminal half-life (t1/2), AUC(0-2 h), AUC(2-4 h), AUC(0-4 h), AUC(4-10
h), AUC(0-c0) of Insulin Human Rechon as compared to Humulin® Regular.
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PD endpoints
Primary PD Variable

AUC for GIR from time zero to 10 h (AUC-GIR(0-10 h)), for Insulin Human Rechon as compared to
Humulin® Regular.

Secondary PD Variables

Maximum GIR (GIRmax), time to GIRmax (GIR-tmax), AUC-GIR(0-2 h), AUC-GIR(2-4 h), AUC-GIR(0-4
h) and AUC-GIR(4-10 h) for Insulin Human Rechon as compared to Humulin® Regular.

Sample size

The comparison of Insulin Human Rechon (T) and the reference product Humulin® Regular (R) with
respect to PK/PD variables (AUC and AUCgir 0-10 h) was performed using a 2x2 cross-over design.
Both Insulin products were considered equivalent if the 90% CI for the ratio AUCt /AUCR for the PK
variable AUC(0-10 h) fell in the interval 0.80-1.25. On the natural logarithm (In) scale, the
corresponding 90% CI was -0.223-0.223. Based on previous studies, it was assumed that the intra-
individual CV for AUC(0-10 h) was about 0.18. CV was transformed into mean square error (MSE) by
the equation MSE = In(1 + CV2). To achieve a power 290%, 9 subjects were required per sequence
group to determine the precision provided the true ratio was within a range of 95-105%. An intra-
individual CV of the In-transformed AUCgr(0-10 h) was estimated to 20%. Subsequently 10 subjects
were required in each sequence group in the study to determine the precision in such way that 90% CI
of the ratio fell within an acceptance range of 80-125 % with a power of 290% provided the true ratio
was within a range of 95-105%.

To compensate for possible drop-outs, one subject was added for each treatment sequence group. The
analysis population for each period comprised 11 subjects. In total 22 subjects were to be included in
the study. The calculation was based on the TOST procedure in nQuery Advisor version 5.0.

Randomisation and blinding

At the screening visit, screening numbers (Sxx) were assigned sequentially to the subjects.

Before dosing, eligible subjects were assigned a subject number determining the treatment according
to the randomisation list. Subject numbers were assigned sequentially to the subjects as they enter
the study. Subjects were randomised according to a computer-generated randomisation to the
treatment sequence such that half of the subjects would start their treatment with Insulin Human
Rechon and half of the subjects will start their treatment with Humulin® Regular.

The study was double-blind such as subjects, clinical site staff, the Investigator and the sponsor were
blinded regarding the study medication each subject receives. However, an assigned person without
any other involvement in the study prepared the doses and handed them over to the person
responsible for administration.

Procedures for unblinding in the event of an emergency were foreseen in the study protocol.

Prior to code breaking, a blind review of the data was performed. The objective of the review was to
identify problems and to make decisions regarding data analytical issues under blind conditions. The
blind review included the following topics:
e Exclusion of subjects from the FAS and PPS was discussed
e Reported protocol deviations were reviewed to determine if any of them warranted exclusions
from the analysis sets

e It was decided that results from the haemolysed blood samples for insulin determinations
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should be deleted from the analysis database and not used for the calculation of PK variables
e The baseline period for GIR was set to the last 60 min before study medication administration
e The parameters for the LOESS smoothing of GIR curves were chosen: local polynomial of
degree=2 and smoothing factor=0.2. Furthermore, baseline was given 10 times the weight of
other data points
All issues and decisions taken during the blind review were documented in the Pre-Analysis Review

document

Pharmacokinetic and pharmacodynamic data analysis

Calculation of the primary PK / PD parameters
Plasma insulin concentration-time data were analysed by non-compartmental methods with linear

interpolation and uniform weighting using model 200 (extravascular administration) of WinNonlin
(Pharsight Corporation, California, United States of America).

As insulin is an endogenous substance, the PK parameters were determined using baseline-corrected
concentrations. In accordance with the standard subtractive baseline correction method, the mean of
the individual pre-dose concentrations were subtracted from each post-dose assessment. Following
baseline correction, negative serum concentrations occurring before Cnax were treated as zero and

negative serum concentrations occurring after Cnax were omitted from the analysis.

Cmax and tmax were derived from the observed serum concentration data. AUC(o-10 h), AUC(0-2 h), AUC(2-4
hy, AUC(0-4 ny and AUC4-10 ), were calculated using linear trapezoidal interpolation.

AUC(0-) Was calculated using linear trapezoidal interpolation to the last point showing a measurable
plasma concentration and then extrapolated to infinity according to the following formula:

AUC(0-0) = AUCq-t + AUCextra, Where AUCextra= Ci/Az.

For AUC(o-10 hy the areas were calculated to the last point showing a measurable plasma concentration
and when necessary extrapolated to 10 h, respectively the estimated concentration in the last
quantifiable sample and A;. If the end time of the area interval occurs within the range of the data but
did not coincide with an observed data point, then a linear interpolation was performed to estimate
the corresponding concentration.

Az is the first order rate constant associated with the terminal portion of the curve and was estimated

via linear regression of time versus log concentration.

Prior to calculation of PD parameters the profiles were smoothed using the LOESS smoothing
technique with a smoothing parameter to be fixed during blind review. A local polynomial of degree=2
and smoothing factor=0.2 were used, and baseline was given 10 times the weight of other data
points.

The same specifications apply to GIR as to the PK data, with the exception of the estimation of the
terminal portion of the curve. For AUC-GIR(0-10 hy and AUC-GIR4-10 hy, the areas were calculated to the
last point showing a positive baseline-corrected value and when necessary extrapolated to 10 h, using
the estimated value at the last point with a positive baseline-corrected value and an estimated

elimination rate (similar to A, for PK data).

Withdrawal assessment report
EMA/CHMP/340099/2025 Page 37/98
Insulin Human Rechon



Statistical methods

Data Sets to be analysed

The full analysis set (FAS): All randomised subjects who have received at least one dose of study
medication and have at least one post-baseline assessment of the primary PK and PD variables.

Per protocol set (PPS): All subjects who fulfilled all inclusion criteria but none of the exclusion
criteria, complied with study medication dosing scheme and completed the study without major
protocol violations. Subsequently, subjects who did not provide evaluable data for both the test
product and the reference product were not included in the PPS.

Deviations to the study protocol were documented in a Protocol Deviation Log. The classification of
subjects into protocol violators were made during a meeting before database lock upon prior breaking
the randomisation codes. The classification will be mutually agreed between the Sponsor and TFS
before breaking the randomisation codes.

The final decision regarding which protocol deviations that warranted exclusions from the PPS was
taken during the pre-analysis review. During this review, the analysis populations were finalised and
any changes to the analysis plan documented.

Safety set: all randomised subjects who receive at least 1 dose of study medication and for whom

any post-dose safety data were available. Safety summaries were performed on the safety set.

The primary objective was analysed using the PPS and all conclusions regarding biosimilarity were

based on the results from the analyses on the PPS.

Primary efficacy analysis

Biosimilarity was tested by applying Schuirmann’s two one-sided test (TOST) procedure!.
To test bioequivalence between Insulin Human Rechon and Humulin® Regular, an ANOVA for a 2X2

crossover design was conducted for the In-transformed AUC(o-10 hy and In-transformed AUC-GIR(o-10 h).

The probability of exceeding the limits of acceptance (80-125%) was obtained using the TOST
method. The products were considered bioequivalent with both p-values < 0.0500.
The 90% confidence interval (CI) in the bioequivalence range had to be the same as the rejection of
both null hypotheses at a (=0.05) level by two one-sided tests (TOST). This method means that two
tests were performed:

1) Hoa: The geometric mean ratio of AUC lies above 1.25

2) Hos: The geometric mean ratio lies below 0.8.
If both these hypotheses were rejected, then the conclusion was that the ratio lies in the interval [0.8,
1.25].

The two treatment periods were separated by a wash-out period of 24 h which was sufficient to
ensure drug concentrations below the limit of detection. Thus a test for carry-over effects was not

considered relevant. The potential carry-over has been directly addressed by examination of the pre-

1 Schuirmann DJ. A comparison of the two one-sided tests procedure and the power approach for assessing the equivalence of
average bioavailability. J Pharmacokinet Biopharm. 1987;15(6):657-80
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treatment plasma concentrations for the second dose. If there was a carry-over effect only the first
period data provided unbiased information.

The significance level for the statistical testing of the primary objective was 0.0500. In the secondary
PK/PD analyses, no adjustment for multiplicity was considered. The basic distributional assumption
underpinning the analysis was that the logarithm of AUC follows a normal distribution.

The primary variables were presented as geometric means and confidence intervals for the ratio of the

two treatment means. Furthermore, graphs displaying individual profiles were produced.

All secondary analyses were performed to support the primary analyses. The PK and PD parameters
were analysed in the same manner as the primary PK variable. However, the confidence intervals
were not related to pre-defined limits, with the exception of Cmnax and GIRmax. Cmax and GIRmax were In-
transformed and an ANOVA was applied. TOST and 90% CI for the ratio of product averages of Cmax

and GIRmax were calculated.

Protocol amendments

Final protocol version 1 was issued on 11. October 2012. The protocol was amended twice with
substantial amendment 1 issued on 29. January 2013 and non-substantial amendment 2 on 10. April
2013. The final protocol and the subsequent protocol versions were presented.

Substantial Amendment 1

The amendment described changes of the Principal Investigator and clinical trial site, including
laboratories for safety and PK analyses. Changes to the blood sample and euglycaemic clamp
procedures (volume of blood sampling; switch from 20 % dextrose to 200 mg/ml glucose) were also
made. Text alterations and added information were provided.

Non-substantial Amendment 2

The protocol amendment concerned minor corrections in the protocol for administrative purposes.

Study results

Addendums to clinical study report
Addendum 1

The PD analyses described in the final study report were repeated with a 95% CI for the ratio between
the two treatments. See also section 2.2.3.

Addendum 2

Issued and written because the name of the manufacturing company of the active substance (insulin
human) of Rechon Insulin was incorrect in the final clinical study report.

Disposition of subjects

A total of 26 subjects were screened and 22 subjects were included in the main study of which 11
subjects were in each treatment sequence. All 22 subjects performed all visits in the study and
completed the study according to the protocol. All 22 subjects were included in the FAS, PPS and
safety sets and no subjects were excluded from PK and PD analysis sets.
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Figure 7: Subject disposition

Screened
n=26
Screening
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=11 et
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n=11 n=11

Completed Completed
n=11 n=11

Source: Table 14.1.2 and Screening and Enrclment Log

Baseline characteristics

Baseline characteristics included age, sex race, weight (kg), height (cm) and BMI (kg/cm?). Descriptive
statistics were presented for continuous variables; frequency counts and percentages for categorical
values (sex and race). An overview of the demographic data is displayed in the table below.
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Table 7: Demographic data (safety set)

Rechon Insulin

Humulin

Human Regular/Rechon
Soluble/Humulin® Insulin Human®
Regular Soluble Total
(n=11) (n=11) (n=22)
Age No. of obs. 1 11 22
Mean (sd) 264 (5.5) 27.2(8.9) 26.8 (7.2)
Median 26.0 250 255
Q1,Q3 23.0,27.0 21.0,29.0 21.0,28.0
Min, Max 20, 37 20, 48 20, 48
Sex No. of obs. 1 1 22
Female 3(27.3%) 4 (36.4%) 7 (31.8%)
Male 8(72.7%) 7 (63.6%) 15 (68.2%)
Race No. of obs. 1 1 22
Black or African American 1(9.1%) 1(4.5%)
White 11 (100.0%) 10 (90.9%) 21(95.5%)
Weight (kg) No. of obs. 11 1 22
Mean (sd) 748 (8.1) 758 (11.2) 75.3(9.5)
Median 747 76.2 75.3
Q1,Q3 69.9,80.2 67.0,85.7 69.9,80.3
Min, Max 61,91 53,90 53,91
Height (cm) No. of obs. 1 1" 22
Mean (sd) 176.4 (8.4) 178.6 (9.1) 1775 (8.6)
Median 180.0 180.0 180.0
Q1,Q3 170.0, 182.0 171.0, 184.0 171.0, 183.0
Min, Max 162, 188 163, 196 162, 196
Body Mass Index (kgfmz) No. of obs. 1 1 22
Mean (sd) 240(2.2) 237 (26) 239(23)
Median 242 235 239
Q1,Q3 225,258 225,265 225,258
Min, Max 20,27 20,28 20, 28

Source: Table 14.1.3

Deviations

A few minor protocol deviations (PDs) were reported, which were documented in the Declaration of

Database Lock document.

There were 15 PDs in total in 12 subjects. Of the PDs, the following 9 PDs relate to the primary study

assessments:

a. some glucose infusion received subcutaneously for dose 1 and at dose (2 PDs).

b. a PK sample not taken (5 PDs),

c. glucose leakage during GIR for , and the cannula was changed once discovered

d. day 2 pre-dose sample taken a few min after the dose for Also noteworthy, which was not
mentioned as a protocol deviation:

e "It should be noted that for one subject, glucose infusion was changed to a too high rate at
about 5 h after dosing on Day 1 (Rechon Insulin Human Soluble). When this was discovered,
the infusion was temporarily stopped. The effect on GIRmax was minimised by the smoothing of
the curves.”

No deviations to eligibility criteria or other important deviations during the study were reported.
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Measurements of Treatment Compliance

The subjects were dosed at the study site and received the IMPs under medical supervision. Injected
amount of IMP and time and location of injection were provided per subject as list.

Pharmacokinetic results

All 22 subjects were included in the FAS, PPS and safety sets with no subject being excluded from PK
analyses. However, 53 samples were removed from calculation of PK variables due to haemolysis.

Insulin serum concentrations

The plasma concentrations of Insulin Human Rechon and Humulin® Regular were measured during the
euglycaemic clamp study after subcutaneous administration of the IMP (0.3 IU/kg body weight, single
dose). The mean concentration-time profile was provided as comparative base-line corrected plot. The
mean insulin plasma curve profiles were similar for Insulin Human Rechon and Humulin® Insulin as
presented in the figure below.

Figure 8: Mean insulin plasma concentration versus time (PPS)
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Source: Figure 14.4.7

Pharmacokinetic analysis results

Summary statistics for the primary PK variable AUC(0-10 h), the prioritized secondary PK variable
Cmax and the other additional secondary PK variables were calculated for each variable and are
presented in the table below. Mean t%2 was longer for Humulin® Regular (1.8 h) than for Insulin
Human Rechon (1.1 h), whereas median tmax was the same for the two IMPs (2.0 h).
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Table 8: Summary statistics for PK variables

AUC(0-10 h) (hr*mIU/L)

Rechon Insulin Human Soluble
Day (n=22) Humulin Regular (n=22)
1 Mo. of obs. 1 1
Mean (sd) 269 (44.9) 267 (35.5)
Median 272 268
Q1,Q3 231,303 230, 298
Min, Max 217,362 221, 317
CV(%) 16.7 133
Geometric mean 266 265
2 Mo. of obs. 11 11
Mean (sd) 255 (32 6) 278 (34 8)
Median 249 292
Q1,Q3 219, 284 238, 306
Min, Max 217,316 226, 322
CV(%) 12.8 125
Geometric mean 253 276
Total No. of obs. 22 22
Mean (sd) 262 (38 9) 273 (34 8)
Median 253 271
Q1,3 231, 286 238, 298
Min, Max 217,362 221,322
CV(%) 14.9 127
Geometric mean 259 271
Source: Appendix 16.2.6
Cmax (mIU/L)
Rechon Insulin Human Soluble
Day (n=22) Humulin Regular (n=22)
1 No. of obs. 11 1l
Mean (sd) 62.8(13.4) 58.9 (17.7)
Median 66.0 56.7
Qil,Q3 516,722 475,642
Min, Max 38.0,835 31.3,102
CV(%) 213 30.0
Geometric mean 614 56.7
2 No. of obs. 11 1
Mean (sd) 58.8(17.4) 617 (12.7)
Median 520 62.3
Q1,Q3 43.7,68.1 535,679
Min, Max 41.0,905 452 877
CV(%) 296 207
Geometric mean 56.7 60.5
Total No. of obs. 22 2
Mean (sd) 608 (15.3) 60.3(15.1)
Median 603 576
a1, Q3 49.0,704 535,673
Min, Max 38.0,90.5 31.3,102
CV(%) 252 251
Geometric mean 59.0 58.6
Source: Appendix 16.2.6
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AUC(0-inf) (hr*mIUML)

Rechon Insulin Human Soluble

Day (n=22) Humulin Regular (n=22)

1 No. of obs. 11 11
Mean (sd) 272 (47 6) 280 (38.8)
Median 275 274
Q1,Q3 231, 304 243, 317
Min, Max 218, 368 230, 342
CWV(%) 175 139
Geometric mean 269 278

2 No. of obs. 11 11
Mean (sd) 259 (34 3) 313 (108)
Median 257 298
Q1,Q3 223, 288 240,329
Min, Max 219, 321 232,616
CWV(%) 132 344
Geometric mean 257 301

Total No. of obs. 22 22
Mean (sd) 266 (41.0) 297 (80.7)
Median 257 287
Q1,Q3 231, 288 243,319
Min, Max 218, 368 230, 616
CV(%) 154 272
Geometric mean 263 289

Source: Appendix 16.2.6
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1172 (hr)

Rechon Insulin Human Soluble
Day (n=22) Humulin Regular (n=22)
1 Mo. of obs. 1" 11
Mean (sd) 0.990 (0.409) 1.59 (0.596)
Median 0.921 143
Q1, Q3 0.745,1.24 121,223
Min, Max 0383, 1.88 0.798, 2.81
CV(%) 413 76
Geometric mean 0917 1.50
2 No. of obs. 11 11
Mean (sd) 1.13 (0.422) 1.95 (2.68)
Median 1.03 1.16
Q1,Q3 0779, 1.37 0.655, 1.58
Min, Max 0502, 1.9 0.475,9.90
CV(%) 374 1375
Geometric mean 1.05 1.29
Total No. of obs. 22 22
Mean (sd) 1.06 (0.412) 1.77 (1.90)
Median 0.980 1.35
Q1,Q3 0.760, 1.34 103,158
Min, Max 0.383,1.9 0.475,9.90
CV(%) 389 1076
Geometric mean 0.964 1.39
Source: Appendix 16.2.6
tmax (hr)
Rechon Insulin Human Soluble
Day (n=22 Humulin Regular (n=22)
1 No. of obs. 1" 11
Mean (sd) 1.80 (0.835) 243(141)
Median 1.50 2.00
Q1, Q3 1.25,3.00 1.50,2.50
Min, Max 0.750, 3.00 1.25,6.02
2 No. of obs. 1 11
Mean (sd) 241(123) 2.05 (0.779)
Median 2.00 2.00
Q1, Q3 1.50, 3.00 1.50,2.50
Min, Max 0.750, 5.02 1.25,4.00
Total No. of obs. 22 22
Mean (sd) 2.10(1.07) 224(1.13)
Median 200 200
Q1, Q3 1.25,3.00 1.50,2.50
Min, Max 0.750, 5.02 1.25,6.02
Source: Appendix 16.2.6

Pharmacokinetic biosimilarity assessment

Biosimilarity assessment was based on AUC(0-10 h) and Cmax. The results showed that Rechon
Insulin fulfilled the criteria for biosimilarity with Humulin® Regular regarding the PK variables. The
90% CI for the ratio of the geometric mean value was within the pre-specified interval [0.8, 1.25] for
both, the primary PK variable AUC(0-10 h) and the prioritised secondary PK variable Cmax. The ratios
for the AUCs at the different time intervals were similar to the ratio for AUC(0-10 h). The range of the
ratios was 0.909-0.968 for the other AUCs, compared to a ratio of 0.958 for AUC(0-10 h).

Bioequivalance assessment for primary and secondary PK variables, as well as the PK model output for
Cmax and AUC(0-10 h) are presented in the following two tables.
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Table 9: Pharmacokinetic analysis (PPS)

Rechon Insulin Human
Soluble Humulin® Reqular | Estimate for ratio |90 % confidence interval for

Variable® (n=22) (n=22) between treatment| ratio between treatments
AUCn1am 259 271 0.958 0.933-0984

Cmax 59 59 1.007 0.914-1.110
AUCp2m) T2 75 0.968 0.880 - 1.064
AUC;4m 88 93 0.947 0.888-1.010
AUCgap 162 170 0.954 0.896-1.015

AUC 10w 88 92 0.952 0.860 - 1.054

AUC g 263 289 0.909 0.864 - 0.958

tma 200 2.00 - -

tir 1.06 1.77 - -

a  Geometric mean value of AUC (h*mIU/L) and Cpax (mIU/L), ratio between treatments and 90% CI for the ratio,
median value of tna (h) and arthmetic mean value of tyz (h)

Source: Table 14.2.1.1 and Table 14.2.2.2
Distribution
Not applicable.
Elimination
See presented results regarding elimination half-life in section regarding bioequivalence.
Dose proportionality and time dependencies
Not applicable.
Special populations
Not applicable.
Pharmacokinetic interaction studies
Not applicable.
Pharmacokinetics using human biomaterials
Not applicable.
3.3.1.3. Pharmacodynamics

Pharmacodynamics were evaluated in a PK/PD combined single-centre, double-blind, randomised,
single-dose, 2-period, crossover study using the euglycaemic clamp technique in healthy male and
female subjects. The primary PD parameter was AUC for GIR from time zero to 10 h (AUC-GIR(0-10
h)) and secondary PD parameters were Maximum GIR (GIRmax), time to GIRmax (GIR-tmax), AUC-
GIR(0-2 h), AUC-GIR(2-4 h), AUC-GIR(0-4 h) and AUC-GIR(4-10 h) for Insulin Human Rechon as
compared to Humulin® Regular.

For further details on Study RCT-001, please refer to the above section regarding Bioequivalence.
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Mechanism of action

The prime activity of insulin is the regulation of glucose metabolism. Its blood glucose lowering effect is
due to the facilitated uptake of glucose following binding of insulin to receptors on muscle and fat cells
and to the simultaneous inhibition of glucose output from the liver. Insulin Human Rechon is a fast-
acting regular human insulin developed as 100 units/ml solution for subcutaneous injection in the upper
arms, thighs, buttocks or abdomen using a reusable pen.

The euglycaemic hyperinsulinaemic clamp technique assesses the action of insulin by the required
glucose infusion rate to maintain a pre-defined blood glucose concentration after injection of insulin.
PD endpoints in study RCT-001 were obtained with a 10-hours euglycaemic manual clamp study after a
0.3 IU/kg subcutaneous injection of Insulin Human Rechon (test) and Humulin® regular (reference).

Primary and secondary pharmacology

Study design and methods are described in more detail and are critically assessed in the above section
regarding Bioequivalence (3.3.1.2.). All 22 subjects were included in the FAS, PPS and safety sets with
no subject being excluded from PD analyses.

The PD of Insulin Human Rechon and Humulin® Regular was measured using a manual euglycaemic
clamp technique. Analyses of blood glucose concentrations were performed continuously during the
clamp study. An intravenous infusion of glucose (200 mg/mL) was adjusted to maintain the subject’s
plasma glucose at a target level of 6 mmol/L and the GIR was recorded. For details regarding PD
methods, please refer to above section regarding Bioequivalence (3.3.1.2.).

Pharmacodynamic results

Mean GIR-time profiles from smoothed data as well as individual GIR plots were provided as overlay
plot for each treatment. The mean GIR versus time curves (smoothed data) were very similar for
Insulin Human Rechon and Humulin® Regular, while the median GIR-tmax was slightly longer for
Humulin® Regular (3.2 h) than for Insulin Human Rechon (2.8 h). The mean GIR values (mL/hr)
versus time (based on smoothed data) are shown in the figure below. Additionally, summary statistics
for all PD endpoints are provided as depicted in the following tables.

Figure 9: Mean GIR curves based on smoothed data versus time (PPS)
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Table 10: Summary of pharmacodynamics variables (smoothed data; PPS)

AUC-GIR(0-10 h) (hr*mL/hr)

Rechon Insulin Human Soluble
Day (n=22) Humulin Regular (n=22)
1 No. of obs. 1 1
Mean (sd) 1121 (304) 1066 (332)
Median 1058 993
Q1,Q3 841, 1260 799, 1394
Min, Max 715, 1784 636, 1671
CV(%) 271 31.1
Geometric mean 1086 1020
2 No. of obs. 11 11
Mean (sd) 993 (371) 1036 (242)
Median 878 994
Q1,Q3 676, 1398 822, 1227
Min, Max 522, 1636 683, 1506
CV(%) 373 234
Geometric mean 932 1011
Total No. of obs. 22 22
Mean (sd) 1057 (337) 1051 (284)
Median 1045 994
Q1,Q3 782, 1260 822, 1263
Min, Max 522, 1784 636, 1671
CV(%) 319 270
Geometric mean 1006 1015
Source: Appendix 16.2.6
GIRmax (mL/(hr)
Rechon Insulin Human Soluble
Day (n=22) Humulin Regular (n=22)
1 No. of obs. 11 1"
Mean (sd) 249 (85.0) 201 (49.1)
Median 243 173
Q1,Q3 177, 326 165, 257
Min, Max 130, 391 140, 278
CV(%) 341 244
Geometric mean 236 196
2 No. of obs. 1 11
Mean (sd) 212(99.2) 219 (75.3)
Median 188 208
Q1,Q3 139, 273 162, 266
Min, Max 131, 445 110, 389
CV(%) 468 344
Geometric mean 195 208
Total No. of obs. 22 22
Mean (sd) 230 (92.1) 210 (62.7)
Median 203 201
Q1,Q3 147,294 165, 257
Min, Max 130, 445 110, 389
CV(%) 400 298
Geometric mean 214 202

Source: Appendix 16.2.6

Withdrawal assessment report
EMA/CHMP/340099/2025

Insulin Human Rechon

Page 48/98



GIR-tmax (hr)

Rechon Insulin Human Soluble
Day (n=22) Humulin Regular (n=22)
1 Mo. of obs. 11 11
Mean (sd) 2.38(1.49) 3.19 (0.715)
Median 1.67 325
a1, Q3 1.17,4.08 267,4.00
Min, Max 1.00, 5.00 1.83, 417
2 Mo. of obs. 11 11
Mean (sd) 3.50(1.26) 3.69 (2.42)
Median 325 37
a1, Q3 228,433 2.17,4.00
Min, Max 2.00,5.83 1.83,10.0
Total No. of obs. 2 22
Mean (sd) 2.94 (1.46) 3.44 (1.76)
Median 2.83 a2
Q1,Q3 1.67,4.08 233,400
Min, Max 1.00, 583 1.83,10.0
Source: Appendix 16.2.6

Pharmacodynamic biosimilarity assessment

The results from the primary PD analysis were presented together with the results from analysis of the
secondary variables (smoothed data). The 90% CI for the ratio of the geometric mean value was
within a pre-specified bioequivalence acceptance range [0.8, 1.25] for both the primary PD variable
AUC-GIR(0-10 h) and the prioritised secondary PD variable GIRmax.

An addendum, dated on 06 March 2015, was written as an addition to the PD analyses described in the
clinical study report for study RCT-001. In the protocol and statistical analysis plan for the study, a
90% CI for the ratio of the two treatment means was chosen for both PD and PK parameters.
However, in accordance with the recent guideline (EMEA/CHMP/BMWP/32775/2005_Rev. 1), the 90%
CI of the ratio test/reference should be determined for the primary PK endpoints AUC and Cmax, but
calculation of the 95% CI is required for the primary PD endpoints AUC-GIR and GIRmax. The PD
analyses described in the study report were therefore repeated with a 95% CI for the ratio between
the two treatments (using the same acceptance limits [0.8, 1.25]). As depicted in the table below,
Insulin Human Rechon fulfilled the criteria for biosimilarity with Humulin® Regular, i.e. the 95% Cls
for AUC-GIR(0-10 h) and GIRmax were within the pre-specified interval [0.8, 1.25].

In addition, the model output from PD analyses for AUC-GIR(0-10 h) and GIRmax were presented and
are depicted below.

Table 11: Pharmacodynamic analyses (smoothed Data; PPS)

Rechon Insulin

Human Soluble | Humulin Regular | Estimate for ratio |95 % confidence interval for
Parameter (n=22) (n=22) between treatment | ratio between treatments
AUC-GIR 010w 1006 1015 0.991 0922 -1.064
GlRmax 214 202 1.062 0.960-1.176
AUC-GIRjpan 154 158 0.980 0.827 -1.162
AUC-GIRjz4m 320 331 0.967 0.878 - 1.066
AUC-GIRjpan) 479 491 0.976 0.884 -1.076
AUC-GIR4-10m 498 490 1.015 0.920 -1.121
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Table 12: Model output from pharmacodynamic analysis (PPS)

Parameter Residual CV (%) p-value sequence effect p-value penod effect
AUC-GIR 10wy 11.4 0.567 0.029
GlRmax 16.3 0.376 0.200
Source: Appendix 16.2.6

Clamp quality

Mean glucose levels during the euglycaemic clamp studies were summarised for the two IMPs and are
displayed in the table below. The data showed that the mean glucose level was approximately 6.0

mmol/L for both IMPs over the clamp duration and that the intra-individual CVs on average were close
to 10 %. Results from the glucose measurements and CVs during the euglycaemic clamp studies were
provided as list by subject and sample time point.

Table 13: Summary of individual glucose levels by treatment (PPS)

Rechon Insulin Human Soluble Humulin® Regular
(n=22) (n=22)

Mean Glucose level (mmol/L) |No. of obs. 22 22

Mean (sd) 6.04 (0.0942) 6.04 (0.0804)

Median 6.03 6.06

Q1, Q3 5.97,6.09 6.00,6.10

Min, Max 5.84,6.21 5.86, 6.21
Coefficient of variation (CV) for |No. of obs. 22 22
Glucose level

Mean (sd) 10.4 (2.98) 9.51 (1.59)

Median 10.4 9.15

Q1, Q3 7.92,12.2 8.17,105

Min, Max 6.73,19.2 6.65,12.5

CV =100 * sgrt(exp(sd*sd) - 1) where sd is the standard deviation for logarithmic data

Source: Table 14.2.2.3

C-peptide plasma concentrations

C-peptide plasma concentrations per time point were provided as list by subject and as summary.

The mean C-peptide plasma concentration decreased in a similar way after administration of both IMPs
showing that the endogenous insulin production was decreased upon IMP administration. After 6 hours
and until the end of the 10-hours clamp period, the C-peptide plasma concentration had returned to

approximately the same value as before the IMP administration.
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Figure 10: Mean C-peptide concentrations versus time (PPS)
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Figure 11: Individual time course of C-Peptide as percentage of individual baseline
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Intra-subject variability of primary measures

Table 14: Intra-subject variability (CV%)

Insulin PK GIR PD

AUC* Cmax AUC* GIRmax

RCT-001 3.1 13.%9 11.3 16.3

* AUCo-10.
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3.3.2. Discussion on clinical pharmacology

Study RCT-001

Study RCT-001 was conducted as randomised, double-blind, single dose, two-period, crossover, 10-
hour euglycaemic clamp study to assess PK/PD biosimilarity between Insulin Human Rechon (test) and
Humulin® Regular (reference). The overall study design adheres to the current EMA guideline
(EMEA/CHMP/BMWP/32775/2005_Rev. 1) and is thus, acceptable. The wash-out between the two
periods of treatment was only 24 hours but is considered acceptable due to the short half-life of the
product (<2 hours) and as no carry-over effect was identified.

Study Population, treatments and study procedures

The GL (EMEA/CHMP/BMWP/32775/2005_Rev. 1) recommends including only men as the study
population should be homogenous and insulin-sensitive to best detect potential product-related
differences. In study RCT-001 also female subjects were included, which is however accepted as due to
the cross-over study design subjects act as their own control and thus no concerns regarding the
conclusion on biosimilarity arise. Inclusion and exclusion criteria were generally acceptable. Also the
enrolment of healthy volunteers appears principally acceptable, as lower intra-individual variability is to
be expected compared to patients with type 1 diabetes. However, healthy individuals do have sufficient
endogenous insulin, which might interfere with PK and PD measurements. The applied dose of 0.3
IU/kg is in line with guidance and principally considered sufficient to suppress endogenous insulin in
the fasting state. Furthermore, C-peptide was measured to estimate the secretion of endogenous
insulin during the study. The reference product holds a valid licensure in Sweden and is considered
adequate. Blood glucose concentrations are recommended to be clamped at or below the subjects
fasting glucose or at 4.4-5.6 mmol/L in healthy volunteers (see guideline
EMEA/CHMP/BMWP/32775/2005_Rev. 1).

The applicant has however applied a target glucose level of 6 mmol/L in this study that is above this
recommended range. Blood chemistry analysis results of enrolled subjects show that mean screening-
(day -21 to day -1) and follow up- (day 6-8) visit glucose values were <5 mmol/L (screening mean 4.6
with min: 4.1 and max: 5.2 mmol/L; follow-up mean 4.72 with min: 4.1 and max: 5.3mmol/L), even
though no overnight fasting was required for these visits according to study plan. Also, glucose
measures starting 120 minutes before the clamp start are mostly <6 mmol/L (range: min 4.4mmol/L,
max: 6.8mmol/L; N=29 <6mmol/L, N=4 ~6mmol/L, N=8 >6mmol/L) and were adjusted to achieve
the intended clamp level of 6 mmol/L at pre-dose. Reasons for the apparently higher fasting glucose
level in comparison to the screening/follow-up glucose levels in unclear. Notably, no data on C-peptide
and/or insulin are provided before glucose infusions started or for the time interval starting from 120
minutes before treatment, which would allow for some insight in endogenous insulin levels pre-
treatment. It is acknowledged that pre-treatment with glucose in RCT-001 stabilized to the target level
within the first hour (-120 to -60 min), reducing variability and glucose control was achieved during
the baseline period (-60 to -0 min). In that time the clamp target was maintained by a stable glucose
infusion rate in most patients. However, glucose levels seem to fluctuate around the clamp level
throughout the pre-treatment period (also during the phase of -60 to 0 min with stable GIR), indicating
that endogenous insulin continuously acts on (elevated) glucose levels, which are then compensated
by continuous glucose infusions.

It is concluded that glucose infusions that were required to adjust glucose levels to the clamp target
were stimulating endogenous insulin release, at least in most participants. This impression is further
supported by mean C-Peptide levels at baseline, which appear higher (around 0.8nmol/L) compared to
expected C-Peptide levels during fasting glucose levels (rather below 0.6nmol/L would be expected at
fasting). C-peptide suppression in relation to pre-dose levels upon study insulin administration is
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acknowledged for both products 1 to 4 hours after insulin administration. However, suppression seems
insufficient as the mean level stays above 0.5nmol/L for all sampling time points, a level just below the
expected fasting level. This indicates a potentially incomplete suppression of endogenous insulin
secretion during the study.

Hence, the elevated glucose clamp target concentration (with respect to fasting glucose levels)
expectedly leads to an increase of endogenous insulin while adjusting to the target glucose level during
clamp, before the exogenous insulin is given. The chosen target glucose level is not optimal and the
lack of C-peptide and/or insulin measures before and from beginning of glucose adjustments is an
additional drawback. The exact level of endogenous insulin contained in the PK/PD measures
performed is difficult to determine. Importantly, it is also unknown whether the influence was balanced
or uneven between the proposed biosimilar and the reference insulins. As a consequence, the impact
of the elicited secretion of endogenous insulin on the ratios of Insulin Rechon and Insulin Humulin is
unknown and renders the equivalence assessment on the exogenous insulin from the PK/PD measures
is considered uninterpretable. As this is essential for the conclusion on biosimilarity, the available data
from study RCT-001 are presently not sufficient to establish PK/PD equivalence of insulin Rechon
versus the reference. Compelling evidence would be required to demonstrate equivalent PK/PD (MO).

Also, blood sampling frequency for C-peptide and insulin measures appears very sparse around Tmax,
which hampers a robust estimation of Cmax (labelled as “prioritised” secondary endpoint by the
applicant, but as per guideline to be considered a variable of primary relevance). The applied sampling
frequency was every 15 minutes for the first 1.5 hours, then every 30 minutes for the following 1.5
hours (i.e. 3 hours after start) and every 60 minutes until end of study (i.e. 10 hours after start). A
sampling frequency of 10-15 minutes around Tmax would be considered adequate to estimate Cmax
with sufficient precision. However, with Tmax being estimated after around 2 hours, the applied
sampling frequency of 30 minutes is considered too sparse to provide reliable estimation of Cmax.
Potential differences in insulin concentrations between both products with respect to Tmax and Cmax
might have been missed with the applied sampling frequency. Thus, assessment of one of the most
important measures for biosimilarity appears compromised by the applied study design. No rationale
was provided for the decreased sampling frequency after 1.5 hours post-dosing, while knowledge on
Humulin R and the expected tmax was available. However, it is acknowledged that the impact of the
wider sampling frequency on the accuracy of Cmax evaluation is not significant due to relatively stable
levels around Cmax and the absence of steep fluctuations around the peak insulin concentration. The
blood insulin concentration profile from study RCT-001 indicate “stable” levels between 1.5 and 2.5
hours, followed by a steady decline. Notwithstanding, the decreased sampling frequency around tmax
is inherently linked with a decreased accuracy of Cmax evaluation and poses an additional source of
uncertainty. In summary, the applicant has not provided reasoning for the decreased sampling
frequency and the sampling frequency around tmax is suboptimal. Nevertheless, the levels around
Cmax are considered sufficiently stable such that Cmax is accepted as sufficiently covered, though
Tmax may not be fully covered and this aspect remains as uncertainty.

Blood sampling frequency for glucose measurements and other study procedure descriptions appear
acceptable.

Endpoints

The primary PK and PD endpoints (AUC0-10 and GIR-AUCO0-10) are acceptable to address the primary
objective (i.e. to demonstrate similar PK and PD between Insulin Human Rechon and Humulin®).
However, according to the GL (EMEA/CHMP/BMWP/32775/2005_Rev 1), Cmax and GIRmax should be
defined as Co-primary endpoints for rapid-/short-acting insulins, but were specified as secondary
endpoints in the study protocol. As Cmax and GIRmax are within the biosimilarity acceptance range,
no concern is raised. Other secondary PK and PD endpoints were adequately specified.
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Assays

The applicant used commercial immunoassay kits for in vitro detection and quantification of serum
insulin and serum C-peptide. It is acknowledged that both assays are commercial assays and that the
assays were run in a central laboratory. Thus, the assays used are well known and documentation from
the manufacturer justifies the quality of the assay with regards to its components. The applicant
reports some laboratory statements on in-house assay performance. Reference intervals for the C-
Peptide assay were confirmed with healthy subjects and a precision was determined with CV of 7.1%
at the level of 0.95 nmol/L. Notably, also values >0.95 nmol/L of C-Peptide were recorded during
study RCT-001, which leaves uncertainty regarding assay precision at these values. The precision of
the insulin assay was concluded <5% CV, also with a concentration that is above levels actually
measured during study RCT-001. Calibration was done with international standards, which is
acknowledged. In summary, the lack of a well-documented confirmation regarding in-house validation
of assay performance is critically noted, especially considering the uncertain precision of higher C-
Peptide levels. Considering that used assays are widely used commercial assays, no further concern is
raised, but an uncertainty remains that is considered in the assessment.

The commercial device that was used for glucose measurements is factory calibrated and is validated
by the manufacturer. The accuracy of all systems used in study RCT-001 was confirmed by glucose
reference samples before study start. The variability seems acceptable, and also the reported
maximum deviations do not give rise to concern

Methodology

The final sample size of 22 was adequate for the AUC(0-10h) PK endpoint. For PD variables, however,
given the broader 95% CI test/reference ratio to be contained in the 80-125% acceptance range, more
than 11 subjects per period group would have been reasonable. Also no sample size calculations were
provided for Cmax and GIRmax, which are considered primary. However, this will not further be
pursued, as the results are prevailing.

No concerns are raised regarding the randomisation or blinding procedure. However, a data review was
performed, prior unblinding, in which, among other things, decisions were made about the duration of
the baseline period for GIR and the parameters to be set for the LOESS smoothing. Upon request, the
applicant justified the choice of the baseline period for GIR due to a decreased variability in blood
glucose levels and improved stability in GIR 1 hour prior the IMP administration with respect to the 2-
hour time point prior dosing. Thus, the chosen period of 60 minutes prior IMP administration is
acceptable. Furthermore, although the smoothing method is frequently applied and accepted by EMA
guidance in order to evaluate GIRmax and tmax, the determination of the smoothing parameters
raises concerns since the criteria according to which the choice for the smoothing parameters were
made are not adequately described. Therefore, it cannot be ruled out that a smoothing factor has been
chosen based on its ability to let the data appear more similar. In order to examine the impact of the
smoothing factor of 0.2, sensitivity analyses were requested for GIRmax and GIR-tmax using several
smoothing parameters. Baseline GIR was given 10 times the weight of the other data points during
GIR smoothing, which is considered reasonable as baseline GIR represents an average of multiple pre-
dose measurements.

In the statistical analysis models, fixed effects were used for sequence, period and formulation. A
random effect was used for subject within sequence but given the design of the study including one
observation per period, this is equivalent to the use of fixed effects for subject as recommended by the
EMA Guideline on Investigation of Bioequivalence (CPMP/EWP/QWP/1401/98 Rev. 1/ Corr **). No
concerns are raised with respect to the TOST procedure in general or the 80-125% acceptance range.
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For the statistical analyses baseline-corrected concentration for the PK parameter were used. Thereby
negative serum concentrations after baseline subtraction were either set to zero or omitted from the
analysis. The same baseline-correction was applied in the calculation of the PD parameters from the
smoothed GIR data. This baseline-correction is seen critical and additional analyses using an ANCOVA
based on uncorrected values (i.e. all measured values without subtracted baseline mean and without
smoothing of GIR values) as dependent variable and with baseline values as covariates were requested
for the primary PK and PD endpoints Cmax, AUC(0-10h), GIRmax and AUC-GIR(0-10h).

Two study amendments were conducted, the information for both protocol amendments were
sufficiently outlined and no concerns arise. There were no study drop-outs and discontinuations
reported and no subjects were excluded for PK and PD analysis.

Study conduct

The demographic characteristics were balanced between treatment sequence. It is stated that a few
minor protocol deviations are documented in the Declaration of Database Lock. Upon request, the
Declaration of Database Lock document and details of protocol deviations were provided. There were
15 protocol deviations reported for 12 out of 22 subjects (54 %). Out of the 15 protocol deviations, 9
deviations concerned PK and PD evaluations. It is unclear why the error in glucose infusion rate
adjustment for one subject was not reported as protocol deviation. Notwithstanding, the applicant
concluded that this administration error had an impact on PD assessments. Indeed, removal of the
erroneously high value for this subject from requested analyses on raw unsmoothed GIR affected the
result for GIRmax (see below “Pharmacodynamics”). Regarding the occasions of subcutaneous glucose
infusion, the provided listing states that some glucose infusion was received subcutaneously but the
number of occasions or duration of this deviation is not further specified. Affected subjects were one at
dose 1 (Rechon) and another at dose 2 (Rechon). Reason and consequences of subcutaneous glucose
are not clear, but consequences appear not to affect the general conclusion.

Pharmacokinetics

Summary statistics and per subject listings for PK variables were provided and presented results
largely appear comparable between both insulin treatments. However, the terminal half-life (t 2) is
lower for Insulin Human Rechon (mean (SD): 1.06h (0.4); median: 0.98h) than for Humulin® (mean
(SD): 1.77h (1.9)). In addition, the CV% for t'- is substantially higher in Humulin treatment period 2
(137.5%) in comparison to period 1 (37.6 %) and Insulin Human Rechon (41.3 % period 1, 37.4 %
period 2). This imbalance and variability may have been driven by a single subject in one period, which
displayed an insulin t1/2 of 9.9h for Humulin but 1.49h for Rechon. The same subject also had a
substantial increase in C-peptide levels directly after the injection of Humulin insulin (from baseline
around 1.3 to 1.7 back to 1.3 mmol/L within the first 2h), indicating the release of endogenous insulin
in this period, as well as increasing GIR until end of measure after 10h. No protocol deviations, safety
events, concomitant medication were evident for the subject that could influence the half-life and the
extended half-life did not translate into any unusually extended PD effect. Thus, no clear reasons for
the high value and no immediate consequences are evident. As a consequence, it is not fully clear
whether the measure can indeed be considered an outlier, which would justify an exclusion. Still, in
order to gain further insight the applicant reported half-life calculations for Humulin with this subject
excluded upon request. After exclusion, the mean, median and geometric mean half-life of Humulin are
slightly lower (from 1.78h, 1.35h and 1.39h to 1.38h, 1.27h and 1.26h, respectively), but are still
clearly higher (around +30%) compared to Rechon Insulin (1.06h, 0.98h and 0.984h, respectively).
The half-life becomes a bit more comparable between treatment arms when following a C-Peptide
corrected PK analysis on top of the subject exclusion for the Humulin PK (mean, median and geometric
mean for Humulin: 1.22h, 1.09h and 1.1h compared to Rechon Insulin: 1.08h, 1.10h and 0.992h,
respectively), which indicates a possible interference of endogenous insulin on the estimation of the
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half-life. It is unclear whether the remaining difference is indeed due to normal variability. Claimed
limitations in precisely estimating terminal elimination phases could have been overcome by a more
suitable study design. No statistical hypothesis testing was conducted for half-life estimations between
treatments. Thus, it cannot be excluded that the proposed biosimilar Insulin Human Rechon might
have a slightly shorter half-life compared to the originator Humulin Insulin. This observation remains
as an uncertainty regarding the proposed biosimilarity of both insulin products.

In total, 65 haemolytic blood samples were identified. After blinded data review it was decided that
results from the haemolysed blood samples for insulin determinations should be excluded from
calculation of PK variables as haemolysis seems to interfere with insulin plasma measurements (i.e.
result in lower insulin concentrations). The majority of subjects had samples taken that were
haemolysed (15 of 22). In total, 8.8% of all samples provided for insulin analysis were haemolysed
samples, 65 haemolytic blood samples were identified (of in total 742 samples) and 53 of these
samples were excluded for PK data analysis. It is unclear why 12 samples were not excluded, but a
sensitivity analysis with removal of all haemolysed samples did not result in substantial differences
regarding PK parameters and conclusions on bioequivalence. Reasons for haemolysed samples and
potential reasons for clustering of haemolysed samples in specific subjects do not appear evident, but
clustering of haemolysed samples was balanced between treatment arms (5 Humulin R and 4 Rechon
insulin PK profiles had 3 or more haemolysed samples). Notably, values from haemolysed samples
were already flagged in the Bioanalysis report from the central laboratory where insulin assays were
performed, which is reassuring concerning a potential data driven selection. Exclusion appears justified
given the bad quality of samples, residual uncertainty on study conduct nevertheless remains.

The 90% CI of the geometric mean ratios for the primary PK endpoint, AUC(0-10h), as well as for the
prioritized secondary endpoint, Cmax, and all other secondary endpoints are within pre-defined
bioequivalence acceptance range (0.8-1.25): 90% CIs 0.933-0.984 for AUC(0-10h) and 0.914-1.110
for Cmax. No statistically significant period- and/or sequence-effects were observed for PK variables.
The requested sensitivity analyses for AUC(0-10h) and Cmax without baseline-correction but including
the baseline concentration as covariate in the ANCOVA model gave similar 90% confidence intervals:
0.938-0.989 for AUC(0-10h) and 0.930-1.107 for Cmax. Thus, based on the provided results, PK
biosimilarity between Rechon insulin (test) and Humulin insulin (reference) was demonstrated with
available data. However, deficiencies in the study design are critically noted with respect to clamp
glucose target levels and sampling intervals (see above).

Pharmacodynamics

A manual clamp technique was conducted to assess glucose infusion rate (GIR) as a PD measure. The
euglycaemic clamp technique is considered the most suitable available method to assess PD of insulin
(insulin action). The overall study design is acceptable and in line with the GL
(EMEA/CHMP/BMWP/32775/2005_Rev. 1). An algorithm for GIR adjustments was developed during the
pilot study and was further optimized during the main study. Furthermore, it is stated that some
subjects required GIRs adjustments outside the ranges of the algorithm. Thus, the pre-specified
algorithm for GIR adjustment was overall not sufficient to cover the entire range of blood glucose
fluctuations in the clamp study. Details regarding timing and character of the algorithm optimization as
well as for the reported range escalations with respect to amplitude, humber of affected subjects,
treatment period and applied GIR adjustments were provided upon request. The applicant clarified that
these optimizations were made throughout the entire clamp period and were based on glucose
measurements and operator judgement. Hence, the extent of applied infusion rate adjustments outside
the algorithm range was not standardized and thus, are an additional source of variability. Based on
provided graphical presentation of individual blood glucose levels, upper and lower glucose levels
covered by the GIR algorithm were exceeded in almost every subject, with seemingly more than half of
the subjects requiring multiple additional adaptations and some (roughly 7 out of 22) having blood
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glucose levels of almost 8 mmol/L (i.e. 2 mmol/L above the clamp target) at some point during the
clamp period. One draw-back of sub-optimal algorithms for GIR adjustments is often reflected in the
absorption phase of fast acting insulins. In case of a too slow adaptation of the GIR to compensate for
the onset of insulin action, a drop in blood glucose levels occurs followed by an overshoot of blood
glucose levels due to a delayed GIR adjustment. This observation is indeed apparent for some subjects
during the earlier phase of the clamp period, but not exclusively. In case of manual clamps, the less
frequent glucose measurements with respect to automated clamps poses another challenge.
Notwithstanding, the individual variability in blood glucose level is acknowledged. It is also agreed that
observed fluctuations seem to overall follow similar trends within-subject (i.e. between treatment)
reflecting the individual insulin sensitivity and glucose requirements, while exceptions with opposite
trends within-subject are also apparent. The applicant states that the manual adjustments were
balanced between the test and reference insulin treatments. To better evaluate this statement, the
applicant was asked to provide summarized data on occurrences requiring GIR adjustments. There
were in total 974 and 953 out-of-algorithm changes in all subjects (n = 22) during the Insulin Rechon
and Humulin period, respectively. The number of events was approximately balanced between
treatments when considering the entire clamp period (0-10 h) and certain time intervals (0-2 h, 2-4 h,
4-10 h). Hence, except for some numerical differences concerning changes by >25%, no systematic
treatment bias is apparent. However, the overall number of not pre-specified changes appears high
with respect to the total number of GIR measurement/adjustment time points (measurement at time
0, then every 5 minutes up to 4 hours post-IMP administration, every 10 minutes until the end of the
clamp resulting in roughly 1870 measurements per study period for all 22 subjects). The impact of
such deviations on biosimilarity assessment is uncertain. As the undertaken GIR adjustments informing
primary PD parameters to a certain degree lack standardization, this observation poses an additional
source of uncertainty affecting a large number of measurement time points. Therefore, this issue
remains as uncertainty that is considered in the assessment.

PD Results

The mean GIR-time curves (smoothed data) were very similar for Insulin Human Rechon and
Humulin® Regular. The mean AUC-GIR(0-10 h) was comparable for Insulin Human Rechon (1057
h*mL/h, range 522-1784) and for Humulin Insulin (1051 h*mL/h, range 636-1671). Mean GIRmax
values were also similar with 230 mL/h (range 130-445) for Insulin Human Rechon and 210 mL/h
(range 110-389) for Humulin Insulin. GIR-tmax mean and median values indicate a later GIRmax for
Humulin Insulin (3.2 h [median] and 3.44 h [mean], respectively, range 1.83-10.00) than for Insulin
Human Rechon (2.8 hr [median] and 2.94 [mean], respectively, range 1.00-5.83). This imbalance
appears to be largely driven by a single subject in period 2. The sensitivity analyses using a smoothing
factor of 0.05, 0.1 and 0.15 revealed no systematic dependence between the results for GIR-tmax and
the amount of smoothing, which is reassuring. Initially the applicant has planned with a 90% CI, as
presented in the study report, but submitted results for a 95% CI for the ratio between the two
treatments (using the same acceptance limits [0.8, 1.25]) as addendum to the study report. This is
supported and in line with EMA GL EMEA/CHMP/BMWP/32775/2005_Rev. 1.

Solely the 95% ClIs are assessed in the following, as those are relevant for the PD endpoints (i.e. AUC-
GIR and GIRmax). The 95% CI of the geometric mean ratio for the primary PD variable AUC-GIR(0-10
h) was 0.922 - 1.064 and is thus contained within the pre-specified bioequivalence acceptance range
[0.8, 1.25]. This is in line with AUC(0-10) of insulin PK results. Also the 95% CI of the prioritized
secondary EP GIRmax with 0.960 - 1.176 is within this bioequivalence acceptance range. A statistically
significant period effect for AUC-GIR(0-10 h) (p-value: 0.029) was identified with a consistently higher
GIR in treatment period 1. However, it is to be noted that no concern regarding biosimilarity arises
from the observed period effect in this cross-over study as both treatments were equally affected and
especially as the washout time of 24h is deemed long enough considering the short elimination half-life
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of <2h. The requested sensitivity analysis for GIR-AUC(0-10h) without baseline-correction and without
smoothing but including the baseline value as covariate in the ANCOVA model gave similar results as
the primary analysis. However, for GIRmax the sensitivity analysis on the raw data gave a 90%
confidence interval of 0.979-1.253, implying that also the 95% confidence interval (not provided)
exceeds the acceptance range of 0.8-1.25. This is in line with the results from the sensitivity analyses
exploring different choices of smoothing factors for GIRmax, where the 95% confidence intervals was
contained within the acceptance range of 0.8-1.25 for a smoothing factor of 0.15 but exceeded the
equivalence range for a smaller smoothing factor of 0.05 or 0.1. This dependence of the results for
GIRmax on the applied amount of smoothing is especially concerning as the choice of the smoothing
factor was made during blinded data review. Part of the difference in GIRmax between the treatment
arms observed with less smoothing might be explained by an error in clamp administration. For subject
S10 the infusion rate of glucose was increased from 215.5 mL/h to 724 mL/h at minute 310 on the
Rechon treatment day, although the glucose level was reported to be 7.1 mmol/L, which would have
required a decrease of the GIR by 20% according to the algorithm for GIR adjustments. For the
sensitivity analysis for GIRmax using the raw data without baseline correction, exclusion of the
erroneously high value for one subject changed the results from not meeting the bioequivalence
criteria to meeting the criteria. Excluding the erroneously high value for the subject is considered a
reasonable approach as it approximates the preferable situation where the clamp was performed
according to the protocol. Thus, the applicant was asked to present revised sensitivity analyses
exploring a smoothing factor of 0.05, 0.10 and 0.15 when excluding the erroneously high value for the
subject. These sensitivity analyses resulted in 95% confidence intervals lying within the acceptance
range of 0.8-1.25 and thus resolve former concerns regarding specification of the smoothing factor
during blinded data review. In conclusion, based on the provided results, biosimilarity between Insulin
Human Rechon (test) and Humulin insulin (reference) would be demonstrated for all PD parameters,
provided the results were acceptable given the concerns on the clamp level.

Clamp quality

Clamp quality measures were presented as summary statistics for glucose levels throughout the clamp
period and CV for glucose levels within subjects (intra-subject CV). Considering reported mean and
median levels of glucose, the clamp quality seems acceptable, as in line with the pre-defined clamp
level (i.e. 6mmol/L). Mean and Median intra-subject CV for glucose levels is approximately 10%.
However, it is unclear if the clamp quality definition was set out on beforehand in the protocol as the
GL (EMEA/CHMP/BMWP/32775/2005_Rev. 1) recommends. The applicant compared upon request
reported intra-subject CV of blood glucose during treatment with values reported in four publications
where presented median %CV ranged approximately between 5-6%. Hence, the in study RCT-001
recorded median %CV of roughly 10% is 2-fold higher than values reported in the literature for other
studies - independent of manual or automated clamp procedures. However, the clamp quality was
overall comparable between study arms. While the quality of the glucose clamp in study RCT-001 was
lower with respect to reported values in the literature, no immediate concerns derive from the higher
CV% (compared to other studies).

C-Peptide

C-peptide levels were monitored throughout the clamp study, which is endorsed and according to
current GL recommendations (EMEA/CHMP/BMWP/32775/2005_Rev. 1). This is especially critical as
the study population included healthy volunteers. To address concerns pertaining to endogenous
insulin release during the study, the applicant provided further presentation on individual C-peptide
profiles as percentage of baseline to better estimate inter- and intra-individual trajectories, which is
acknowledged. Mean C-peptide concentration profiles indicated C-peptide suppression upon study
insulin administration, but notably, the mean level stayed above 0.5nmol/L for all sampling time
points. Further, approximate baseline levels were reached after 6 hours for test and reference insulin
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but also appeared not fully aligned between both study insulins. The provided percentage of baseline
presentation shows that C-peptide reached above baseline levels at some point during the clamp
periods in roughly half of the subjects. Thereby, not only a continuous rise in C-peptide was apparent,
but also C-peptide “spikes” occurred. It can be agreed though that the C-peptide levels in the study
population follow mostly intra-individual trends reflective of individual differences in insulin sensitivity
and glucose metabolism. However, within-subject differences for the C-Peptide profile as well as the
magnitude of C-peptide rise may differentially impact PK/PD measures. Thus, whether endogenous
insulin suppression was sufficient to exclude potential confounding issues remains unclear as discussed
below.

Individual variability in C-peptide levels, including physiological fluctuations, is acknowledged and thus,
it is reasonable to assume that a rise in C-peptide may not necessarily always indicate glucose-
stimulated insulin release. However, to which extent endogenous insulin post-dosing and threshold
levels thereof may impact the interpretability of clamp study results seem not entirely clear. The
applicant states, based on one literature report, that an increase in C-peptide greater than 50% with
respect to baseline may be indicative of insufficient endogenous insulin expression potentially
compromising the accuracy of PD results. Notably, the cited study is subject to several limitations
including a small sample size. According to the applicant, a C-peptide increase above 150% of baseline
was reached in three subjects. The applicant’s conclusion that these observations were not impactful
on study results is due to a lack of an apparent effect on insulin blood concentration curves. While this
observation is agreed on, the applicant did not sufficiently consider all aspects. Observing an impact on
PK parameters due to endogenous insulin may be hampered due to the short half-life of insulin (5 to
10 min) with respect to C-peptide (30 to 35 min) and thus, may not be captured by the applied
sampling frequency. Still, the action of endogenous insulin release could translate into biological action
reflected by GIR. Also, the definite effect on PK/PD measurements may depend on the absolute
amount of released insulin. For instance, Heise et al propose that experiments with a C-peptide rise by
>0.2 mmol/L from baseline should be excluded. Further, “"C-peptide criteria” guiding the exclusion of
subjects from PD analysis were employed in previous short-/rapid-acting insulin biosimilarity studies
highlighting the overall concern pertaining to the impact of endogenous insulin on the interpretability
of biosimilarity.

To reiterate, the variability of glucose metabolism and potential individual oscillations of endogenous
insulin as well as assay variability are acknowledged, but in the light of identified study design issues,
the unclear role of endogenous insulin release and cases of divergent profiles within subjects leave
room for uncertainty pertaining to the sensitivity of the biosimilarity assessment. Even if not all, but
only a handful of subjects are affected, this is considered to potentially impact study conclusions also
bearing in mind the sample size of 22 subjects. These points considered, this issue is further pursued
as part of the outstanding clinical MO.

Variability

Inter-individual CV(%)was somewhat higher for subjects treated with Rechon (AUC(0-10): 14.9%,
Cmax: 25.2%, GIRmax: 40%, AUC-GIR(0-10): 31.9%) compared to Humulin (AUC(0-10): 12.7%,
Cmax: 25.12%, GIRmax: 29.8%, AUC-GIR(0-10): 27%). Especially GIRmax shows a difference of
>10% between treatments (above reported the arithmetic inter-individual variability, but results are
largely comparable for the geometric CV%). This observation indicates that a more variable degree of
glucose infusion was required across subjects to keep the target glucose level when treated with
Rechon. Glucose infusion is only required for the clinical study setup in healthy subjects, but is
indicative of insulin effects on blood glucose levels. Whether or to what extent endogenous insulin
contributed to the more variable need for glucose when treated with Rechon is not clear. Thus, it
cannot be excluded that the inter-subject variability is indeed higher for Insulin Human Rechon. This
observation remains as an uncertainty regarding the proposed biosimilarity of both insulin products.
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For sample size considerations the applicant assumed that the intra-individual coefficient of variation
(CV) for AUC(0-10 h) is about 18% and estimated the intra-individual CV of the In transformed AUC-
GIR(0-10 h) to be 20%. The actual intra-subject variability was bit lower than anticipated for sample
size considerations (CV% for Cmax: 18.9, AUC(0-10): 5.1%, AUC-GIR(0-10 h): 11.3% and GIRmax:
16.3%).

3.3.3. Conclusions on clinical pharmacology

In conclusion, PK/PD data do not indicate major imbalances between the reference product and the
proposed biosimilar treatments from reported results on primary variables. Still, the applied target
glucose clamp level of 6 mmol/L in study RCT-001 is above the actual fasting glucose level of most
subjects, which inevitably leads to endogenous insulin secretion while glucose level adjustment before
and during the clamp study. C-peptide and insulin measures are only available from 15 minutes before
study drug administration, but glucose adjustment started 120 minutes before insulin administration.
It is acknowledged that C-peptide measures during the study suggest suppression of endogenous
insulin compared to pre-dose levels. However, the pre-dose C-peptide data indicate levels above levels
expected for a fasted state and C-peptide does not appear fully suppressed after study insulin
administration. In conclusion it remains unclear whether endogenous insulin secretion prior and during
the study might have interfered with PK/PD measures, which questions the reliability of the comparison
for biosimilarity of the products. Due to these concerns on the study design with clamps being
performed at 6mmol/L, it cannot be excluded that the elicited endogenous insulin secretion interfered
with the study measures and therefore biosimilarity of Insulin Human Rechon to Humulin is not
considered unambiguously demonstrated yet. As this is essential for the conclusion on biosimilarity,
the available data from study RCT-001 are presently not sufficient to establish PK/PD equivalence of
insulin Rechon versus the reference. Compelling evidence would be required to mitigate the outlined
concern (MO).

3.3.4. Clinical efficacy
No data on clinical efficacy were provided for this biosimilar application.

3.3.5. Discussion on clinical efficacy

No clinical efficacy studies were conducted, which is acceptable according to the respective GL
(EMEA/CHMP/BMWP/32775/2005_Rev. 1), which states that “there is no anticipated need for specific
efficacy studies since endpoints used in such studies, usually HbAlc, are not considered sensitive
enough to detect potentially clinically relevant differences between two insulins.”

3.3.6. Clinical safety

Safety of Insulin Human Rechon has been assessed in healthy volunteers (phase 1 study (RCT-001))
and in type 1 Diabetic patients (phase 3 study (RCT-004)). Phase 1
Pharmacokinetic/Pharmacodynamic study (Study Code RCT-001): Safety and tolerability of Insulin
Human Rechon were assessed in healthy volunteers in the phase 1 study (RCT- 001) after single
subcutaneous doses of Insulin Human Rechon and Humulin® Regular. Phase 3 Safety study (Study
Code RCT-004): Long-term safety of Insulin Human Rechon compared to Humulin® Regular in terms
of immunogenicity, insulin tolerance and general safety variables, is assessed in a randomised phase 3
trial (RCT-004) in type 1 Diabetic patients. This study has been performed after positive nonclinical
studies results, and a phase 1 study (RCT-001) conducted in healthy volunteers, where
pharmacokinetic (PK), pharmacodynamic (PD) and safety parameters were assessed. For more details
regarding study design and study population of study RCT-001, please refer to section 3.3.1.2.
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Study RCT-004

Overall Study Design and Plan of study RCT-004

The study was conducted as a multi-centre, randomised, open, parallel-group study to examine the
long-term safety, focusing on immunogenicity, of Insulin Human Rechon as compared to Humulin®
Regular. The patients were randomised 1:1 to treatment with Insulin Human Rechon or to treatment
with Humulin® Regular.

The study included 5 visits; at Visit 1 (screening visit) patients were assessed for eligibility, at Visit 2
patients received IMP to be injected daily at home and at Visit 3 (month 1), Visit 4 (month 3) and Visit
5 (month 6) patients were asked to come to the study centre for safety assessments. The screening
visit (Visit 1) took place no more than 1 month before the first dosing. The total study duration for
each patient was approximately 7 months, including the screening visit.

This was a multicentre study performed in Germany and Poland.

Figure 12: Overall Study Design of Study RCT-004
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Study Population

Inclusion Criteria

The patients had to meet all of the following criteria:

1) Willing and able to provide informed consent

2) Male or female diagnosed with T1DM for at least 2 years

3) Ongoing daily treatment with insulin for at least 12 months

4) Current treatment with insulin below or equal to 1.2 U/kg/day

5) Age 18-75 (both inclusive) at the time of signing informed consent

6) Body Mass Index (BMI) 18.0-32.0 kg/m2 (both inclusive)

7) HbA1c (glycosylated haemoglobin Alc) below or equal to 94 mmol/mol

8) Women had to be:
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e postmenopausal, defined as:

above 45 years of age with amenorrhea for at least 18 months, or above 45 years of age with
amenorrhea for at least 6 months and less than 18 months and a known serum follicle stimulating
hormone (FSH) level above 40 IU/L, or

e surgically sterile (have had a hysterectomy or bilateral oophorectomy, tubal occlusion), or otherwise
be incapable of pregnancy, or

¢ heterosexually active and practicing a highly effective method of birth control, including hormonal
prescription oral contraceptives, contraceptive injections, contraceptive patch, intrauterine device, or
male partner sterilization, consistent with local regulations regarding use of birth control methods for
patients participating in clinical trials, for the duration of their participation in the study, or

e not heterosexually active. Note: patients who are not heterosexually active at screening must agree
to utilize a highly effective method of birth control if they become heterosexually active during their
participation in the study

9) Women of childbearing potential (i.e., those patients who did not meet the postmenopausal
definition above, regardless of age) had to have a negative urine pregnancy test at baseline (Day 1)
and at screening if required by local regulations (Note: a serum pregnancy test was acceptable in lieu
of a urine pregnancy test, if required by local regulations)

Exclusion Criteria

The patients were not to meet any of the following criteria:
1) Known allergies, hypersensitivity, or intolerance to the IMP or its excipients

2) Renal disease that requires treatment with immunosuppressive therapy or a history of chronic
dialysis or renal transplant. Note: patients with a history of treated childhood renal disease without
sequelae may participate

3) Myocardial infarction, unstable angina, revascularisation procedure, or cerebrovascular accident
within 3 months before screening, or a planned revascularisation procedure, or history of New York
Heart Association (NYHA) Class IV cardiac disease (The Criteria Committee of the New York Heart
Association)

4) Known history of hepatitis B surface antigen or hepatitis C antibody positive (unless known to be
associated with documented persistently stable/normal range aspartate aminotransferase [AST] and
alanine aminotransferase [ALT] levels), or other clinically active liver disease

5) Female patients: pregnant or breast-feeding or planned to become pregnant or breastfeed during
the study

6) History of malignancy within 5 years before screening (exceptions: squamous and basal cell
carcinomas of the skin and carcinoma of the cervix in situ, or a malignancy that in the opinion of the
Investigator, were considered cured with minimal risk of recurrence)

7) History of human immunodeficiency virus (HIV) antibody positive

8) History of one or more severe hypoglycaemic episodes within 6 months before screening Note: a
severe hypoglycaemic episode was defined as an event that required the help of another person. This
referred to hypoglycaemic episodes, which were correlated to the patient’s insulin sensitivity and not
caused by incidents as for example medication error or acute in hospital treatment for other reasons
(as clarified in CSP version 6.0).
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9) Investigator’s assessment that the patient’s life expectancy was less than 1 year, or any condition,
for example patients with severe co-diseases, that in the opinion of the Investigator would have made
participation not in the best interest of the patient, would have interfered with the patients ability to
participate in all study visits and complete the whole study, or could prevent, limit, or confound the
protocol-specified safety assessments (as clarified in CSP version 6.0).

10)Major surgery (i.e. requiring general anaesthesia) within 3 months of the screening visit or any
surgery planned during the patient’s expected participation in the study (except minor surgery, i.e.
outpatient surgery under local anaesthesia)

11) Any condition that, in the opinion of the Investigator, would have compromised the wellbeing of
the patient or prevented the patient from meeting or performing study requirements

12) Current use of a corticosteroid medication or immunosuppressive agents, or likely to require
treatment with a corticosteroid medication (for longer than 2 weeks in duration) or an
immunosuppressive agent. Note: patients that used inhaled, intranasal, intra-articular, or topical
corticosteroids, or corticosteroids in therapeutic replacement doses could participate

13) Use of other antidiabetic therapy than insulin

14) Received an active investigational drug (including vaccines) or used an investigational medical
device within 3 months before Day 1/baseline

15) Employees of the Investigator or study centre, with direct involvement in the proposed study or
other studies under the direction of that Investigator or study centre, as well as family members of the
employees or the Investigator

16) More than 1 diabetic ketoacidosis requiring hospitalisation within the last 3 months prior to Visit 1
Restrictions

Women of childbearing potential who were heterosexually active were to practice a highly effective
method of birth control, including hormonal prescription oral contraceptives, contraceptive injections,
contraceptive patch, intrauterine device, or male partner sterilization during study participation, from
signature of ICF until Visit 5.

Treatments study RCT-004
The term IMP includes Insulin Human Rechon and Humulin® Regular.

Patients received either Insulin Human Rechon or Humulin® Regular in a randomised way. The IMP
was administered at home by the patients themselves. Dosing was individualised and adjusted based
on blood glucose levels for each patient.

Before a meal, fast acting insulins (e.g. Humulin® Regular) are taken to be able to utilise the
carbohydrates in the food and prevent blood glucose levels to rise. The more carbohydrates the food
contains, the more insulin is needed.

Long-acting or intermediate-acting insulins are taken to slow the release of glucose from the liver
during the periods when the patient does not eat, thereby keeping the blood glucose at a steady level.
There are several different insulins on the market with different durations of action to maintain blood
glucose levels at a steady level. The patients were to continue to take their long-acting or
intermediate-acting insulins as usual. The type or dosing frequency of the long-acting or intermediate-
acting insulins were not changed during the study.
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The dosage of both long/intermediate-acting insulins and fast-acting insulins was always adjusted
individually and determined by the response in blood glucose levels.

Identity of Investigational Medicinal Products

Information on the fast-acting insulin IMPs administered during the study is given in the table below.

Table 15: Investigational Medicinal Products

Investigational Medicinal Product
Test Product Beference Product
Product name Insulin Human Reghon Humulin® Begular
Source E colf E colf
| Bosage form lniection solution Ipiection solution
| Unit strength 100 1U/ml 100 1U/ml
| Appearance Clear colorless solution Clear colorless solution
Excipients. Glycerol Glycerol
M-cresol M-cresol
Hydrochloric acid Hydrochloric acid
Sodium hydroxide Sodium hydroxide
Water for injsction Water forjpigction,
Administration Subcutaneoys injection Subcutaneoys injection
Mode gf action Fast-agcting Fast-gcting

Insulin Human Rechon was provided in cartridges to be used in the insulin pen and with needles. The
pen is documented for use with Rechon insulin products and is CE marked.

Humulin® Regular was provided in 3 mL cartridges to be used in the insulin pen manufactured by Eli
Lilly and Company. The pen was intended for use with the Humulin® products.

Selection of Dose and Timing of Dose

Dosing as well as timing of dosing was individualised and adjusted based on blood glucose levels for
each patient.

Blinding

Patients and Investigators were not blinded to study treatment in this study. It was not possible to
completely blind the study. The primary variable in the study was anti-insulin antibody.

Treatment Compliance

Patients documented their daily intake of IMP in the patient diary. Treatment compliance was
monitored at each visit to the study centre by checking the amount of administered IMP according to
the diary.

Study Objectives and Endpoints for Study RCT-004

Primary Objective

The primary objective was to assess the long-term safety of Insulin Human Rechon as compared to
Humulin® Regular in terms of immunogenicity and insulin tolerance.

Secondary Objectives

The secondary objective was to assess the long-term safety of Insulin Human Rechon as compared to
Humulin® Regular in terms of general safety variables.
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Primary Endpoint

The primary endpoint was the proportion of patients having binding antibodies against human insulin.
The anti-insulin binding antibodies was to be followed from Visit 2 (baseline) to Visit 5.

Safety Assessment in study RCT-004

Primary Safety Variable and Assessments

Detection of binding antibodies against insulin was performed using a three-tiered approach:
Tier 1) Screening assay for detection of binding antibodies and potential positive samples,

Tier 2) Confirmatory assay performed to rule out false positive samples, and

Tier 3) Titre assay to determine the titre of binding antibodies in the confirmed positive samples.

Two fasting blood samples were taken from each patient at all study visits (Visit 2 to Visit 5) for
determination of binding antibodies against human insulin.

Secondary Safety Variables and Assessments

Neutralizing Capacity

As a part of the assessment of insulin tolerance, the neutralizing capacity of the anti-insulin antibodies
was to be determined at Visit 2 (baseline), Visit 3, Visit 4 and Visit 5 using a cell based assay. The cut-
off limits for a neutralizing anti-insulin response was to be predetermined from normal blood donors in
the validation of the neutralizing assay.

One (1) fasting blood sample was taken from each patient for determination of neutralizing capacity of
the anti-insulin antibodies., these analyses were not performed due to technical issues.

Insulin Dose

As a part of the assessment of insulin tolerance, the insulin dose was evaluated during the period from
Visit 2 to Visit 5. The patients noted every dose administration, including the long-acting or
intermediate-acting insulin, in the patient diary during one week after Visit 2 and during one week
before Visit 3, Visit 4, and Visit 5. The recordings were used for the evaluation.

Glycosylated Haemoglobin Alc

As a part of the assessment of insulin tolerance, HbAlc was measured at Visit 2, Visit 3, Visit 4 and
Visit 5. In addition, HbAlc was measured for eligibility purposes at Visit 1 (screening). The analysis of
HbA1lc to assess eligibility at Visit 1 was performed locally at the study centres. Analyses of HbA1lc to
assess insulin tolerance during the study period from Visit 2 until Visit 5 were performed.

Fasting Plasma Glucose

As a part of the assessment of insulin tolerance, fasting plasma glucose was measured at Visit 2, Visit
3, Visit 4 and Visit 5.

Hypoglycaemic Episodes

As a part of the assessment of insulin tolerance, hypoglycaemic episodes were evaluated during the
period from Visit 2 to Visit 5. The recordings in the patient diary were used for the evaluation. Both the
total number of episodes and the subclasses according to the American Diabetes Association (ADA)
classification were evaluated.

Definition of hypoglycaemia according to ADA:
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1) Severe hypoglycaemia

Severe hypoglycaemia is an event requiring assistance of another person to actively administer
carbohydrates, glucagon, or take other corrective actions. Plasma glucose concentrations may not be
available during an event, but neurological recovery following the return of plasma glucose to normal is
considered sufficient evidence that the event was induced by a low plasma glucose concentration.

2) Documented symptomatic hypoglycaemia

Documented symptomatic hypoglycaemia is an event during which typical symptoms of hypoglycaemia
are accompanied by a measured plasma glucose concentration <70 mg/dL (<£3.9 mmol/L).

3) Asymptomatic hypoglycaemia

Asymptomatic hypoglycaemia is an event not accompanied by typical symptoms of hypoglycaemia but
with a measured plasma glucose concentration <70 mg/dL (<3.9 mmol/L).

4) Probable symptomatic hypoglycaemia

Probable symptomatic hypoglycaemia is an event during which symptoms typical of hypoglycaemia are
not accompanied by a plasma glucose determination but was presumably caused by a plasma glucose
concentration <70 mg/dL (<£3.9 mmol/L).

5) Relative hypoglycaemia

Relative hypoglycaemia is an event during which the person with diabetes reports any of the typical
symptoms of hypoglycaemia with a measured plasma glucose concentration >70 mg/dL (>3.9
mmol/L) but approaching that level.

Circulating IgE Antibodies

Blood samples for analysing levels of total circulating immunoglobulin E (IgE) antibodies were taken at
Visit 2, Visit 3, Visit 4 and Visit 5..

Local or Systemic Hypersensitivity

Incidents of local or systemic hypersensitivity were documented by the patient in the study diary.

Laboratory Safety Assessments

The haematology and clinical chemistry analyses during the study period, from Visit 2 until Visit 5,
were performedat a laboratory, while the analyses at Visit 1 (screening) were performed locally at the
study centres. The urinalysis (dip-stick) was performed locally at the study centres at all study visits.
The laboratory safety parameters that were analysed are presented in the table below.

Table 16: Laboratory Safety Parameters

e n e e

Category Laboratory Parameter

Haematology Haemaoglobin, haematocnt, white blood cells, red blood cells, platelets

Clinical Chemistry | C-reactive protein, creatinine, total bilirubin, ALT, AST, gamma-
glutamyltransferase, scdium, potassium, alkaline phosphatase

Urinalysis Erythrocytes, leukocytes, protein, nitrite, glucose

ALT=alanine aminctransferase, AST=aspartate aminotransferase

The observed values were recorded and assessed as “normal” or “abnormal”. Abnormal findings were
assessed as “clinically significant” (CS) or “not clinically significant” (NCS).

Body Weight
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Body weight was measured at all study visits throughout the study.

Vital Signs

The following vital signs were monitored:

e Supine systolic and diastolic blood pressure (mmHg), after 5 minutes lying down

e Supine pulse/heart rate (beats per minute), after 5 minutes lying down

The observed values were recorded and assessed as “normal”, "abnormal, NCS” or “abnormal, CS”".

Physical Examination

Standard physical examinations included assessments of the general condition, heart, lungs and
abdomen.

Adverse Events

All AEs were recorded during the study period from first dose of IMP until the completion of Visit 5. The
Investigator collected AEs at all study visits based on asking non-leading questions, making direct
observations and by spontaneously volunteered information from patients. Clearly related signs,
symptoms and abnormal diagnostic procedure results were to be grouped together and reported as a
single diagnosis or syndrome whenever possible.

Detailed information on each AE was recorded in the eCRF, such as a brief description, start and stop
date, severity, action taken regarding study drug, causality, seriousness and outcome. Any AE that
was ongoing at the time when the patient left the study was to be followed up until the AE was
resolved or the Investigator decided that the AE was stable and did not need further follow-up.

AEs of special interest (AESI) included:
e Injection site reactions

e Immunological reactions (e.g. drug hypersensitivity reactions involving anaphylaxis/anaphylactoid
reactions, acute bronchoconstriction, angioedema, and/or acute urticaria)

e Severe hypoglycaemic events. Hypoglycaemia was only reported as an AE if it fulfilled a serious
criteria. All other hypoglycaemic events were noted in the diary. Note: a severe hypoglycaemic event
was defined as an event that required the help of another person.

¢ Events of hypokalaemia. Note: a hypokalaemia event is defined as the need for potassium
substitution due to acute hypokalaemia by the discretion of the Investigator

Safety Assessment in study RCT-001

Safety and tolerability of Insulin Human Rechon were judged by:
e Adverse events
e Incidents of local intolerance
e Clinical chemistry (potassium)

The reporting period spanned the first dose of IMP until the completion of the follow-up visit (Visit 3).
Incidents of local intolerance at the site of injection, if any, were planned to be reported as AEs. The
following other safety assessments were performed during the study (see also “Study procedures” for
further timings of safety assessments):
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e Physical examinations (Standard physical examinations including assessments of the general
condition, the ears, nose, throat, heart, lungs and abdomen)

e Vital signs (Supine systolic and diastolic blood pressure (mmHg) and pulse/ heart rate after 5
minutes lying down; oral body temperature)

e ECG
e Laboratory safety evaluation (haematology, clinical chemistry and urinalysis)

The timings of laboratory safety analyses are displayed below:

Visit 1 Visit 2 | Visit 3,
Screening Dose 1 Dose 2 Follow-up
Before | 0-10h | Before | 0-10h
dose dose

- | HbAlc X
8 | wBC X X
% RBC X X
£ Haematocrit X X
@ | Haemoglobin X X X X
T [Platelets X X
.. | CRP X X X X
+ | Creatinine X X
£ | Total bilirubin X X
2 [aT X X
S [ast X X
o Sodium X X
5 Potassium X X x2 X x2 X

Glucose X X
@ Erythrocytes X X
@ | Leukocytes X X
Tg Protein X X
5 Glucose X X

Nitrite X X

“ Blood samples for potassium will be drawn at 2 h, 4 h and 8 h post dose

Statistical methods

For details regarding statistical methods of study RCT-001 please refer to section 3.3.1.2.. Below
information refers to study RCT-004.

Data Sets to be Analysed

The patient population sets were defined as follows:
Safety set: All randomised patients who took at least 1 dose of the study drug.

Per protocol set (PPS): The PPS was defined for each study visit to consist of all randomised patients
who completed the study up to the specific visit and were deemed to have no major protocol
deviations that could interfere with the objectives of this study. The visit-specific PPS are sub-sets of
the safety set.

Note: Important violations of eligibility criteria and other deviations from the protocol were assessed at
a pre-analysis review meeting when all data was available, before database lock. It was planned in the
CSP and SAP that important deviations from the protocol could lead to exclusion of a patient from the
PPS, whereas exclusion of patients from the safety set was also considered at the pre-analysis review
meeting. The final criteria for exclusion from the safety set and PPS are summarised in Section 11.1
and further detailed in the pre-analysis review report (Appendix 16.1.9).

Data was summarised and analysed using both the safety set and the PPS:
e For the primary endpoint, PPS was the primary analysis population.

¢ Baseline characteristics, AEs and concomitant medication were summarised for the safety set.
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Patients were analysed in accordance with the treatment actually taken.
Definitions

For the primary endpoint baseline was defined as Visit 2 (Day 1). For all other endpoints, a baseline
assessment was defined as the latest available nhon-missing assessment made before first
administration of IMP, i.e. Visit 1 or Visit 2.

Date of first administration of IMP was determined using the patient diaries. If the information was
missing, the date of the IMP was assumed to be the date of Visit 2.

Relative day was derived as:
Relative day = (Start date) - (Date of first administration of IMP) + 1.

For events occurring or starting before the date of first administration of IMP, the relative day
was derived as:

Relative day = (Start date) - (Date of first administration of IMP)

In this way, there was no Day 0. Day 1 is the same day as the day of first administration of
IMP, and Day -1 is the day before.

Statistical issues

As the main objective of conducting the study was safety, statistical testing of hypotheses would only
be considered exploratory. Lack of significance would not be evidence of similarity. All statistical
models applied were foremost used as tools for estimating treatment differences rather than testing
hypotheses. Furthermore, it should be noted that any model estimated ClIs or p-values indicating
statistically significant difference between treatments should be interpreted as suggestive rather than
evidence of differences, since corrections for multiple testing were not applied in this study.

Summary statistics

In general, data was summarised by means of summary statistics. Continuous data was presented
with the number of observations, mean value, standard deviation, minimum, Q1, median, Q3 and
maximum value. Categorical data was presented as counts and percentages. The denominator for
percentages was the number of patients with non-missing data, unless otherwise specified. The data
was presented for each treatment group, parameter category, parameter and by visit, as applicable.

Primary safety analysis

The number and percentages of patients having positive anti-insulin binding antibodies were tabulated
for each visit and a corresponding shift from baseline table was presented. Ninetyfive (95) percent Cls
(based on normal approximation) for the percentage in each treatment group as well as for the
difference between the 2 treatment groups was given (calculated as described in literature reference
13). Ninety-five (95) percent Cls for the percentages in shift tables was given for each treatment
group as well as for the difference between the treatment groups.

Sensitivity analyses were performed to assess the impact of missing data. Since this was a study
comparing 2 biosimilar products, missing at random could be justified and the difference between the 2
groups was to be evaluated using both unweighted and weighted generalised estimating equations.

Secondary safety analyses

Mostly summary statistics were produced to depict observed values and for changes from baseline for
secondary endpoints (see above).

Sample size
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No formal sample size calculation was done. It was judged that 150 randomised patients in each
treatment group will be enough to meet the primary objective of the study. The study was not
powered to formally demonstrate non-inferiority regarding immunogenicity.

With 150 patients in each group, the maximum width of a CI for the difference in the change in the
percentage of patients having a B/T% above the cut-off limit will be £11%.

To avoid a decrease in sample size due to dropout, the number of dropouts will be monitored during
the study and the sample size will be adjusted accordingly. The maximum number of randomised
patients will be 330.

Study conduct

For details regarding study conduct of study RCT-001 please refer to section 3.3.1.2.. Below
information refers to study RCT-004.

Changes in the Conduct of the Study or Planned Analyses

Substantial Amendment 05 December 2017

Prior to this amendment, there were two local versions of the CSP; version 3.0 that was approved only
in Poland and version 4.0 that was approved only in Germany. This substantial amendment was made
to combine information in the two local CSP versions into a single global version of the CSP. This
substantial amendment included: addition of a withdrawal criterion regarding pregnancy, updated
information on origin of source data and medical records, correction to the list of references. This
substantial amendment rendered the global CSP version 5.0.

Substantial Amendment 25 June 2018

The analysis method for the primary variable was changed to a 3-tiered approach with a new method
of analysis and procedure for the detection of antibodies against insulin. A clarification was made for
the re-check of eligibility criteria, where laboratory safety assessments were to be performed.
Exclusion criteria regarding definition of hypoglycaemic episodes and patient life expectancy were
updated.

Definition and reporting procedure for suspected unexpected serious adverse reactions (SUSARs), as
well as clarification of follow-up of patients with ongoing AEs at database lock was added. In addition,
clarification of when hypoglycaemic events should be reported as an AE was made.

A sample size adjustment was added to avoid a decrease in sample size due to dropout and the
planned study start and end dates were updated. Information regarding data protection was updated
in light of new GDPR legislation. Minor administrative and editorial changes were made.

Substantial Amendment 01 rendered the CSP version 6.0.

Changes in the Planned Analyses

Samples were collected for assessment of neutralizing capacity of anti-insulin antibodies, however the
samples were not analysed prior to the database closure and results are therefore not included in this
clinical study report. Samples were not analysed due to technical challenges of establishing a validated
assay method for assessing the neutralizing capacity of the anti-insulin antibodies. This analysis was
however only included in the CSP based on a recommendation made by the CHMP to perform if
possible, not as a requirement.
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Although it was planned to evaluate exclusions only from the PPS at the pre-analysis review meeting,
patients were also assessed for exclusion from the safety set. The excluded patients and the reasons
for exclusion are detailed in the preanalysis review report.

For the primary safety variable, unweighted generalised estimating equations were not used to
evaluate the difference between the groups in presence of anti-insulin antibodies. Only observation-
specific weighted generalised estimating equations were used.

3.3.6.1. Analytical methods

Binding antibodies

Detection of binding antibodies against insulin was performed using a three-tiered approach:
Tier 1) Screening assay for detection of binding antibodies and potential positive samples,

Tier 2) Confirmatory assay performed to rule out false positive samples, and

Tier 3) Titre assay to determine the titre of binding antibodies in the confirmed positive samples.

Two fasting blood samples were taken from each patient at all study visits (Visit 2 to Visit 5) for
determination of binding antibodies against human insulin.

Neutralizing antibodies

Determination of neutralizing capacity of the anti-insulin antibodies was not performed due to technical
challenges of establishing a validated assay method.

3.3.6.2. Patient exposure

For details regarding patient exposure of study RCT-001 please refer to section 3.3.1.2. Below
information refers to study RCT-004.

In study RCT-004, 370 patients were screened for participation, and as 39 patients (10.5%) were
screening failures, 331 patients (89.5%) were randomized to treatment with either Rechon Insulin
(164 patients) or Humulin Regular (167 patients). In total, 8.2% of the randomised patients (n=27)
discontinued the study; 7.3% of the patients (n=12) randomised to treatment with Rechon Insulin and
9.0% of the patients (n=15) randomised to treatment with Humulin Regular.
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Figure 13: Patient Disposition

Assessed for eligibility n=370

v Screening fallure
\___n=39 (10.5%") _

i
i
i
_

Randomised n=331 (89.5%1)

Rechon Insulin Humulin® Regular
n=164 n=167

' Discontinued
Tatal n=27

n=152 n=152
(92.7%4) (91.0%%)

Completed
n=304

Source: Table 14.1.1
IMumber of patients assessed for eligibility is denominator for percentage calculations
*Mumber of patients allocated in subgroup is denominator for percentage calculations

Table 17: Reasons for Discontinuation (All Randomised)

& mmw v B A R B A B B BRI R B R L AT E LA R R R T el

Rechon Insulin Humulin® Regular Total
n=164 n=167 n=331

Discontinued patients 12 (7.3%) 15 (B.0%) 27 (B.2%)
‘Withdrawal of consent ] a 17
Adverse Event 2 3 5
Lost to follow-up 4] 1 1
Protocol deviation 0 1 1
Other 2 1 3

Source: Table 14.1.1
n = number of randomised patients, used as denominator for percentage calculations

Protocol Deviations

Out of the all major protocol deviations, only 2 protocol deviations were assessed to have an impact on
data analysis. Consequently, parts of the data from patient A (Insulin Human Rechon, prohibited
medication) and patient B (Humulin Regular, patient compliance with treatment) were excluded from
the PPS as detailed in the table below.

In addition, there were a number of minor protocol deviations recorded during the study.

Data Sets Analysed

In total, 0.9% of the patients (n=3), all randomised to treatment with Humulin Regular, were excluded
from the safety set. As detailed in the pre-analysis review report, 2 out of these 3 patients were
excluded due to too short study participation, which made it unclear if they ever took any study
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medication, and 1 patient was excluded due to erroneous randomisation despite being hepatitis B
(HBsAg) positive (exclusion criterion 4).

An additional 3.3% of the patients (n=11) had at least some data that was excluded from the PPS on a
per-visit basis.

Table 18: Exclusion from safety Set (All Randomised)

Rechon Insulin Humulin® Regular Total
n=164 =167 n=331
Excluded from Safety Set 0 (0.0%) 3 {1.8%) 3 {0.9%)
Reason for exclusion
Emoneously randomised ]
Too short study participation a 2 2
Excluded from PPS! 8 3 11

Source: Table 14.1.2, Table 14.1.3

"Exclusion from PP3S is on a per-visit basis, as detailed in Table 5. PPS s a subset of the safety set, but only
exclusions made in addition to those patients already prcluded from the safety set are presented
PPS = per protocol set

Table 19: Data Excluded from the Per Protocol Set

e L na At e e ba e rEs AR & e B o e g armrsany sy
Rechon Humulin®
Insulin Regular

Reason for exclusion from PPS n=164 n=164

Diary data for diary 2 excluded due to large deviations in diary date 3 o

in relation visit date.

Diary data for diary 3 excluded due to large deviations in diary date 1 o

in relation visit date.

Anti-insulin antibodies data for visit 3 and data from diary 1 (visits 2 11 a

and 3} excluded due o wrong insulin taken.

All anti-insulin antibodies data and all diary data excluded due to 1 a

interruption of trial medication pnd patient withdrawn for safety

COMCEMS.

Anti-insulin antibodies data for visit 5 and data from diary 3 (Visit 5) 1 ]

excluded due to wrong insulin dispensed by mistake.

Anti-insulin antibodies data for visit 5 and all diary data excluded 1 a

due to wrong insulin taken.

Anti-insulin antibodies data diary data for visit 5 (diary 3) excluded 0 1z

due to wrong insulin taken.

Anti-insulin antibodies data for visit 3 excluded due to withdrawal of o 1

informed consent

All anti-insulin antibodies data and all diary data excluded due fo o 1

wrong insulin taken.

Source: Table 14.1.2, Table 1£.1.32
Data excluded due to major protocol deviations as described in Section 102 "Patient A1307, *Patient B1343

Demographic and other baseline characteristics

For details regarding demographic and baseline characteristics of study RCT-001 please refer to section
3.3.1.2. Below information refers to study RCT-004.

Demography
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Table 20: Demography (Safety Set)

Rechon Insulin | Humulin® Regular Total
n=164 n=164 n=328
Age (years) Mean (SD) 46.2 (12.8) 45.5({132) 459 (13.0)
Median 45.0 4510 45.0
Q1,03 37.0, 565 36.0, 55.0 36.0, 56.0
Min, Max 18, 74 18,73 18, 74
Sexn (%) Female 86 (52.4%) 65 (39.6%) 151 (46.0%)
Male T8 (47.6%) 99 (60.4%) 177 (54.0%)
Race n (%) White 163 (99.4%) 164 (100%) 327 (99.7%)
White, Other 1 (0.6%) 0 (0.0%) 1 (0.3%)
Country Gemany S5(3.0%) 301.8%) 8 (2.4%)
Poland 159 (97.0%) 161 (958.2%) 320 (97 .6%)

Source: Table 14.1.4

Q1/Q3 = 153 gquartile; SD = standard deviation

The demographic characteristics in the PPS were similar to those in the safety set, where the overall
mean age in the PPS was 45.9 years and 47.0% of the patients (n=149) were female. The slightly
skewed gender distribution noticed in the Humulin Regular group in the safety set was also apparent in
the PPS, where 40.0% of the patients (n=64) were female. Similar to the safety set, 99.7% of the
patients (n=316) in the PPS were White and 97.5% of the patients (n=309) were recruited in Poland.
All other patients were recruited in Germany.

Medical history
RCT-001

Only one subject had any medical history of interest ( past histories of tonsillectomy and inguinal
hernia operation).

RCT-004

Table 21: Medical History Reported by >5% of Patients in Either Treatment Group (Safety
Set)

1 o L

Rechon Insulin - | Humulin® Regular Total
Dictionary derived term n=164 n=164 n=328
Hypertension 60 (42_1%) B8 (41.5%) 137 (41.8%)
Diabetic retinopathy 39 {23 .8%) 27 {(16.5%) 66 (20.1%)
Diabetic neuropathy 31 {18.9%) 24 {(14.6%) 55 (16.8%)
Hypothyroidism 22(13.4%) 12 (7.3%) 34 (10.4%)
Hypercholesterclaemia 15 (9.1%) 19 (11.6%) 34 (10.4%)
Hypedipidaemia 158 {11.0%) 15 (9.1%) 33 (10.1%)
Autoimmune thyroiditis 14 (B.5%) 14 (B.5%) 28 (8.5%)
Autonomic meuropathy 11 (6.7%) 11 (6.7%) 22 (6.7%)
Dyslipidasmia T (4.3%) 12 (7.3%) 19 (5.8%)
Diabetic nephropathy 10 (B.1%) 8 (4.9%) 18 (5.5%)
Lipid metaboliam disorder T (4.3%) 10 (6.1%) 17 {5.2%)
Appendectomy B {3.7%) 10 (6. 1%) 16 (4.9%)
Asthma 9(5.5%) T (4.3%) 16 (4.9%)
Cataract 9 {5.5%) T (4.3%) 16 (4.9%)

Source: Table 14.1.7
n = used as denominator for percentage calculation
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Prior and concomitant medication

Study RCT-001

Concomitant medication taken during the study were provided as a list for each subject and
summarized as table. Per protocol, use of any medicinal product, prescription or over-the-counter was
prohibited within 2 weeks prior to the administration of IMP and throughout the study, except if this
would not affect the outcome of the study as judged by the Investigator. In addition, the subjects were
not allowed to drink anything but water from the evening before the euglycaemic clamp study and until
the end of the clamp. However, a decision was taken during the study to allow one cup of black coffee
before start of the euglycaemic clamp (at the discretion of the Investigator), if the subject was at risk
of developing headache without coffee. This was documented in the Declaration of Database Lock
document. Caffeine (a cup of coffee) was taken by a total of 4 subjects during dose days. Two subjects
had coffee on both Day 1 and Day 2, whereas 2 subjects had coffee on only one of these days. In
addition, 3 subjects were treated with potassium citrate (2 subjects after administration of Insulin
Human Rechon and 1 subject after administration of Humulin® Regular) due to low blood potassium.
One additional subject took potassium citrate after administration of Insulin Human Rechon due to low
levels of potassium (not clinically significant). Other AEs treated with concomitant medication were
headache in Subjects (after administration of both Insulin Human Rechon and Humulin® Regular) and
(after administration of Humulin® Regular), which were treated with paracetamol.

Study RCT-004

As expected from the patient population, the most common concomitant medication was insulin and
analogues, where insulin glargine was used by 65.5% of the patients in total (n=215), with a similar
distribution between the treatment groups; 62.8% of the patients (n=103) in the Insulin Human
Rechon group and 68.3% of the patients (n=112) in the Humulin Regular group. Other common insulin
and analogues used concomitantly were insulin human injection isophane, used by 22.0% of the
patients in total (n=72) and insulin lispro used by 12.2% of the patients in total (n=40), both with a
similar distribution between treatment groups. Other common concomitant medications, used by
>10% of the patients, were thyroid preparations, ACE inhibitors, lipid-modifying agents and
antithrombotic agents.
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Table 22: Concomitant Medication Used by >10% of the Patients (Safety Set)

ATC3 term Rechon In:-*:ulin Humulin® Regular' Tof.al
Preferred name n=164 n=164 n=328

Insulin and analogues
Ingulin glargine 103 {62.8%) 112 {68.3%) 215 (B5.5%)
Insulin human injection, isophane AT (22.6%) 35(21.3%) 72 (22.0%)
Ingulin lispro 21(12.8%) 19 (11.6%) 40 (12.2%)
Inzulin detemir 23 (14.0%) 13 (7.9%) 36 (11.0%)
Insulin human 12 (11.0%) 15 (9.1%) 33 (10.1%)

Thyroid preparations

[ Levothyroxine sodium | 31 (18.9%) | 23 (14.0%) [ 54(16.5%) |

Ace inhibitors

[ Ramipril | 27 (16.5%) | 26 (15.9%) [ 53(18.2%) |

Lipid-modifying agents

[ Atorvastatin calcium | 18(110%) |  200122%) | 38(11.6%) |

Antithrombaotic agents

| Acetylsalicylic acid | 17 (10.4%) | 17 (10.4%) | 34 (10.4%) |

Source: Table 14.3.10

ATC3 = anatomical therapeutic chemical (Werd Health Organization Drug Dictionary) level 3; n = used as

demominator fior percentage calculation

Treatment compliance

Table 23: Patient Compliance per Visit (Safety Set)

I Rechur‘l Insulfn 'Humulin’ Regular Total
Humber of Patients by Visit n (%) n=164 n=164 n=328
Wisit 1 (Screening) 164 (100%) 164 (100%) 328 (100%)
Wisit 2 (Day 1) 164 (100%) 164 (100%) 328 (100%)
Wisit 3 (Day 30) 162 (98.8%) 160 (97.6%) 322 (95.2%)
Wisit 4 (Day 90) 155 (94 .5%) 155 (94 .5%) 310 (94 .5%)
Wisit 5 (Day 180) 152 (92.7%) 152 (92.7%) 304 (92.7%)

Source: Table 14.1.8

n = used as denominator for percentage calculation

Total dose

Total daily insulin

Table 24: Total Daily Insulin Dose by Type of Insulin at Baseline (Safety Set)

"]

]

2

Intermediate-acting insulin Lnngfu]halong-acﬁr;g insulin
Rechon Insulin HumulinE: Rechon Insulin HumulinE
Total dose (IUkg), n=164 Regular n=164 Regular
Absolute value n=164 n=164
Visit 2 n® 14 10 131 142
Derived Mean (SD) 0.703 {0.191) 0.656 (D.190) 0.682 (0.212) 0.679 {0.202)
value Median 0.652 D.6D6 0.641 0665
Q1, @3 0.572, 0929 0.513, 0.B46 0.526, 0.825 0.533, 0.799
Min, Max 037,103 0.39, 0.94 0.29,1.23 D25 118
Visit 5 ne 12 10 119 126
Change Mean (SD) 0.038 {0.094) 0.007 (D.092) 0.031 (0.115) 0.038 {0.111)
L’g;“eune Median 0.027 D.029 0.023 0.027
Q1, Q3 -0.029, 0.089 -0.061, 0.087 -0.024, 0.097 -0.024, 0.095
Min, Max -0.09, 0.20 0015, 0.11 -0.44 0.34 -0.33, 0.47

Source: Table 14.3.53
n® = patients with non-missing data
21/Q3 = 153" quariile; SO =

standard deviaticn
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Total bolus insulin

Table 25: Daily Bolus Insulin Dose by Type of Insulin at Baseline (Safety Set)

Intermediate-acting insulin Longlultralong-acting insulin
Rechon Insulin HumulinE: Rechon Insulin Humulin®
Bolus dose (IU'kg), n=164 Regular n=164 Regular
Absolute value n=164 n="164
Visit 2 n@ 14 10 131 142
Derived Mean (SD) 0446 (0.153) 0.422(0.142) 0.4201(0.161) 0413 {0.156)
value Median 0.432 0.422 0.321 0.383
Q1, @3 0.339, 0,571 0.324, 0.457 0296, 0.500 0.302, 0.490
Min, Max 0.20, 0.70 0.18, 0.66 0.14,0.97 0.11, 0.95
Visit 5 n@ 12 10 119 126
Change Mean (SDv) 0.042 (0.098) 0.006 (0.075) 0.034 (0.098) 0034 (0.105)
rom e | Median 0.031 0.019 0.032 0.025
Q1, Q3 -0.025, 0.07& -0.038, 0.040 -0.022, 0.090 -0.0:20, 0.081
Min, Max -0.09,0.23 -0.11, 015 -0.20,0.33 -0.25, 0.46

Source: Table 14.3.5.3
n® = patients with nen-missing data
21/Q3 = 1973 quartile; S0 = standard deviation

3.3.6.3. Adverse events

RCT-001

Table 26: Adverse Events by System Organ Class and Preferred Term (Safety Set)

System Orpan Class

Rechon Insulin
Human Soluble

Humulin Reqular

Preferred Tem [a] (n=22) (n=22)
Mumber of unique AEs n=8 n=4
Mumber of subjects with at least one related AE n=3 n=1
Mumber of subjects with at least one AE n=§8 n=7
General disorders and admmistration site conditions  [Unigue AEs 3 1
Subjects 3(13.8 %) 145 %)
Fatigue 145 %1 ]
Catheter site pam 2{B1 %)2 145 %1
nvestigations Unigue AEs 2 1
Related 2 1
Subjects 281 %) 145 %)
Blood potassium decreased 2{p1 %)2 145 %1
Mensous system disorders Unigue AEs 2 ]
Subjects 281 %) 5 (227 %)
Dizziness o 145 %1
Hypoaesthesia ] 145 %1
Headache 2{B1 %)2 4(18.2 %) 4
Metabolism and nutrition disorders Unigue AEs 1 1]
Related 1 ]
Subjects 145 %) ]
Hypoglycaemia 145 %1 ]
Gastrontestinal disorders Unigue AEs 0 1
Subjects ] 145 %)
Vomiting 0 145 %1

[a] MedDRA text from version 15.1

Source: Appendix 16.2.7

Unique AE = AE of a certain preferred term, counted only once within each subject and treatment
Related = Number of unigue related AEs in system organ class

Subijects = Mumber of subjects with at least one AE in system organ class
x (xx.x%) v = number of subjects (percent of subjects with at least one AE) actual number of AEs
An AE is counted as related if relationship to study treatment is classified as possible or probable
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RCT-004

AEs were recorded from first dose of IMP to the completion of Visit 5. As no AEs were collected before
start of treatment, all reported AEs were treatment emergent. Hypoglycaemic episodes were only to be
reported as AEs if they were considered severe, i.e. according to ADA classification (ADA category 1).
All other cases of hypoglycaemia, ADA categories 2-5, were noted in the diary and not reported as AEs.

Rechaon Insulin Humulin® Total
n=164 Regular n=328

Treatment group n=164
Adverse Events
Mumber of AEs (unique AEs) &1(79) Taiid) 156 (131)
Mumber of patients with at least one event n (%) 46 (28.0%) 43 (26.2%) 89 (27.1%)
Sericus Adverse Events
Mumber of SAEs (unigue SAEs") 1010} 9 (9) 19 (19)
Mumber of patients with at least one SAEn (%) 9 (5.5%) 0 (5.5%) 18 (5.5%)
Related Adverse Events
Mumber of events (unique events’) 17 {17) Tir 24 (24)
Mumber of patients with at least one event n (%) 11 {6.7%) 7 (4.3%) 18 (5.5%)
Adverse Events Leading to Treatment
Discontinuation
Mumber of events (unique events’) 1010} S5 153(15)
Mumber of patients with at least one event n (%) 4 (24%) S({3.0%) 9 (2.7%)
Adverse Events Leading to Study Withdrawal
Mumber of events (unique events’) 2{2) 33 5{5)
Mumber of patients with at least one event n (%) 2{1.2%) 3{1.8%) 5(1.5%)
Adverze Events Leading to Death
Mumber of events (unique events’) 00 212 2{2)
Mumber of patients with at least one event n (%) 0 {0.0%) 20{1.2%) 2 (0.6%)

Source: Table 14.3.1.1

Tewent of a certain preferred term, counted only once within each patient
n = used as denominator for percentage calculation
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Table 28: Adverse Events Reported by =2 Patients in Either Treatment Group (Safety Set)

ALy

Rechon Insulin Humulin® Regular Total
n=164 n=164 n=328
Mumber of MNumibser of Mumber of

System Organ Class MNumber |patients with|MNumber of| patients | Mumber of| patients

Prefemed term’ of events event events | with event | events | with event
Infections and infestations 21 18 (11.0%) 16 14 [8.5%) 37 32 (9.8%)

Bronchitis 2 2(1.2%) 1 1 (0.6%) 3 3(D.9%)

Masopharyngitis 2 2(1.2%) 2 2(1.2%) 4 4 {1.2%)

Rhinitis 2 2(1.2%) 0 0 (0.0%) 2 2 (D.6%)

Sinusitis 2 2(1.2%) 0 0 (0.0%) 2 2 (D.6%)

Urinary tract infection 4 4 (2.4%) 2 2(1.2%) i 6 (1.8%)
Metabolizm and nutrition 9 9 (5.5%) G G (3.7%) 15 15 [4.6%)
disorders

Hyperglycaemia 3 3 (1.5%) 0 0 (0.0%) 3 3 {0.9%)

Hypoglycaemia 5 5 (3.0%) 3 3(1.8%) 8 8 (2.4%)
Hervous system disorders G 6 (3.7%) 4 4 [2.4%) 10 10 (3.0%)
| Headache 3 3(1.8%) 1 1 (0.6%) 4 4 {1.2%)
General disorders and B 6 (3.7%) 4 3(1.8%) 12 9 (2.7%)
administration site cond.®

Injection site rash 2 2(1.2%) 0 0 (0.0%) 2 2 (D.6%)

Peripheral swelling 2 2(1.2%) 0 0 (0.0%) 2 2 (D.6%)
Gastrointegtinal disorders 5 4 (2.4%) G 5 (3.0%%) 11 9 (2.7%)

Abdominal pain upper 0 0 {0.0%) 2 2 (1.2%) 2 2 (0.5%)

Mausea 2 21(1.2%) 1 1 (0.5%) 3 3(0.9%)
Musculoskeletal and 7 6 [3.7%) 2 2 [1.2%) 9 8 [2.4%)
connective tissue disorders
[ Arthralgia 3 3 (1.8%) 0 0 (0.0%) 3 3 (0.9%)

Source: Table 14.3.1.2

1as defined by MedDRA version 20.1; *full name of S0C: General disorders and administration site conditions.
n = usad as denominator for percentage calculation

The majority of all AEs were resolved or resolving at the end of the study. In the Insulin Human
Rechon group, 7 patients had 1 AE each that was not resolved at the end of the study. All of these AEs
were either of mild or moderate severity, where 1 AE led to discontinuation of study treatment

(sinusitis,) and only 1 AE was assessed to be related to treatment (hyperglycaemia,).

In the Humulin Regular group, there were 6 patients that had in total 12 AEs that were not resolved at
the end of the study. All of these AEs were either of mild or moderate severity, none of the AEs led to
discontinuation of study treatment and only 1 AE was assessed to be related to treatment (increased
blood alkaline phosphatase).

Related AEs
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Table 29: treatment-Emergent Adverse events by System Organ Class and Preferred Term
by Severity and Causality (Safety Set) — Related Adverse Events

Rechon Insulin Humuling Regular Tokal
[m=164 [r=164) [n=328)
Adverse Events [a] | Patients [b] | Adverse Events [3] | Patients [b] | Adverse Events [a] | Patients [b]

METABOLISM AND NUTRITION DISORDERS ] B {3.7%) 4 4 [24%) 10 10 (3.0%)

Ciabetes mellitus 1 1 (DuE%E) 1 1 {0.3%)

Hyperglycasmia 3 3(1.8%) 3 3(0.87%)

Hypoglycaemia 3 3(1.8%) 3 3(1.8%) ] B {1.8%)
GENERAL DISORDERS AND ADMIMISTRATION ] 4 (2.4%) 1 1 (0UE%E) 7 5({1.5%)
SITE CONDITIONS

Injection site erythema 1 1 (06%) 1 1 {0.3%)

Injection site pruritus 1 1 (0u6%) 1 1 (DuE%E) 2 2 (0.8%)

Injection site rash 2 2{1.2%) 2 2 (0.6%)

Perpheral swelling 2 2{1.2%) 2 2 [0.67%)
INVESTIGATIONS 1 1 [0U6%) 2[12%) 3 3{0.87%)

Blood alkaline phosphatase increased 1 1 (DuE%E) 1 1 {0.3%)

Blood ghucose increased 1 1 (0U6%) 1 1 (DuE%E) 2 2 (0.6%)
EYE DISORDERS 1 1 {0L6%) 1 1 {0.2%)

Lacrimation increased 1 1 [06%) 1 1 {0.3%)
MUSCULOSKELETAL AND CONMECTIVE TISSUE 2 1 {0u6%) 2 1 {0.3%)
DISORDERS

Arthralgia 1 1 (0U6%) 1 1 {0.3%)

Muscle fightness 1 1 (0.6%) 1 1{0.3%)
MNERVOUS SYSTEM DISORDERS 1 1 (06%) 1 1 {0.3%)

Hypoaesthesia 1 1 [0U6%) 1 1 {0.23%)

[a] Unigue wathin subject and prefemed tem.
[b] Mumber of subjects with at least one AE.
Source: List 16.2.7.1

Severe AEs

Table 30: treatment-Emergent Adverse events by System Organ Class and Preferred Term
by Severity and Causality (Safety Set) — Severe Adverse Events

Rechon Insulin Humuling Regular Total
[n=164 [r=164) [n=323)
Adverse Events [a] | Patients [b] | Adwerse Events [a] | Patients [b] | Adwerse Events [a] | Patients [b]
METABOLISM AND NUTRITION DISORDERS 5 5 (3.0%) 2 2{1.2%) 7 7 {21%)
Hypoglycaemia 5 5 (3.0%) 2 2{12%) T T (2.1%)
GASTROINTESTINAL DISORDERS 1 1 (063 1 1({0.3%)
Gasfric hasmomhage 1 1 (0LE%) 1 1({0.3%)
INFECTIONS AND INFESTATIONS 1 1 (06%) 1 1{0.3%)
Appendicifis 1 1 (06%) 1 1{0.3%)
INJURY, POISONING AND PROCEDURAL 1 1 (06 1 1({0.3%)
COMPLICATIONS
Upper limb fracture 1 1 (0.6%) 1 1{0.3%)
PSYCHIATRIC DISORDERS 1 1 (0E%) 1 1({0.3%)
Completed suicide 1 1 (0E%) 1 1{0.3%)
SURGICAL AND MEDICAL PROCEDURES 1 1 (06 1 1({0.3%)
Fracture treatment 1 1 (06 1 1({0.3%)

[a] Unigue wathin subject and prefemed tem.
[b] Mumber of subjects with at least one AE.
Source: List 162.7.1

3.3.6.4. Serious adverse events, deaths, and other significant events

Deaths

There were 2 patients (1.2%) in the Humulin Regular group who died in the study due to suicide and
gastric haemorrhage, respectively. Neither of the deaths was judged as related to the treatment. No

patients died in the Insulin Human

Other serious adverse events

Rechon group.
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Including the 2 deaths, there were in total 10 SAEs reported by 5.5% of the patients (n=9) in the
Insulin Human Rechon group and 9 SAEs reported by 5.5% of the patients (n=9) in the Humulin
Regular group. Out of these, 3 SAEs were related to treatment with Insulin Human Rechon and 3 SAEs
were related to treatment with Humulin Regular. All of the SAEs that were related to treatment were
due to episodes of hypoglycaemia and classified as AESIs.

Treatment was discontinued due to SAE for 1 patient in the Insulin Human Rechon group (ketoacidosis,
causality: unlikely) and for the 2 patients in the Humulin Regular group who died (causality: unlikely in
both cases).

The patient in the Insulin Human Rechon group and the 2 patients in the Humulin Regular group who
died, had SAEs that led to withdrawal from study participation. No patient was discontinued from
treatment or withdrawn from the study due to a related SAE.

Table 31: Summary of Serious Adverse Events (Safety Set)

o e — e T

Rechon Insulin Humulin® Total
n=164 Regular n=328

Treatment group n=164
SAEs
Mumber of SAEs (unique SAEs') 10(10) 9(9) 19(15)
Murmber of patients with at leaat one event n (%) 9 (5.5%) 9{5.5%) 18 {5.5%)
Related SAE=s
Mumber of events (unique events’) 33 33 6 (6)
Mumber of patients with at least one event n (%) 3(1.8%) 301.8%) 6 ({1.8%)
SAEs Leading to Treatment Discontinuation
Mumber of events (unigue events') 1(1) 202 33
Murmber of patients with at leaat one event n (%) 1 (0.65%) 2{1.2%) 3{0.9%)
SAEs Leading to Study Withdrawal
Mumber of events (unique events') 101} 2{2) 3(3)
Mumber of patients with at least one event n (%) 1 (0.6%) 2{1.2%) 3 (0.9%)

Source: Table 14.3.1.4
'event of a certain preferred term, counted only once within each patient
n = used as denominator for percentage calculation

Table 32: Serious Adverse Events (Safety Set)

Rechon Insulin Humulin® Regular Total
n=164 n=164 n=328
Mumber of MNumibser of Mumber of

System Organ Class MNumber |patients with|Number of| pabtients | Mumber of| patients

Prefemed term’ of events event events | with event | events | with event
Metabolizm and nutrition G G (3.7%) 3 F(1.6%) 9 9 (2.7%)
disorders

Hypoglycaemia 5 5(3.0%) 3 3(1.8%) 8 8 (2.4%)

Ketoacidosis 1 1 (0.6%) 0 0 (0.0%) 1 1{0.3%)
Infections and infestations 3 3 (1.8%) 1 1 (0.6%) 4 4 (1.2%)

Appendicitis 1 1 (0.6%) 0 0 (0.0%) 1 1{0.3%)

Diabetic foot infection 0 0 (0.0%) 1 1 (0.6%) 1 1{0.3%)

Gastroenteritis 1 1 (0.6%) 0 0 (0.0%) 1 1{0.3%)

Frneumonia 1 1 (0.6%) 0 0 (0L0%) 1 1{0.3%)
Injury, poisoning and 1 1 (0.6%) 1 1 (6% 2 2 (0.6%)
procedural complications

Muscle upture 1 1 (0.6%) 0 0 (0L0%) 1 1{0.3%)

Upper limb fracture 0 0 (0.0%) 1 1 (0.6%) 1 1{0.3%)
Gastrointestinal disorders 0 0 (0.0%) 1 1 {0L6%) 1 1 (0.3%)
[ Gastric haemomhage 0 0 (0.0%) 1 1 (0.6%) 1 1 (0.3%)
Paychiatric disorders 0 0 {0.0%) 1 1 {0.6%%) 1 1 (0.3%)
[ Completed suicide 0 0 (0.0%) 1 1 (0.6%) 1 1{0.3%)
Cardiac dizsorders 0 0 {0.0%) 1 1 {0.6%) 1 1 (0.3%)
[ Bradycardia 0 0 (0.0%) 1 1 (0.6%) 1 1{0.3%)
Vascular disorders 0 0 (0.0%) 1 1 {0L6%) 1 1 (0.3%)
| lliac artery occlusion 0 0 {D.0%) 1 1 {0.6%) 1 1 (D.3%)

Source: Table 14.3.1.5
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Table 33: treatment-Emergent Adverse events by System Organ Class and Preferred Term
by Severity and Causality (Safety Set) — Related Serious Adverse Events

Rechon Insulin Humulin® Regular Total
(=164 [r=184) [n=328)
Adverse Events [a] | Patients [b] | Adwerse Events [a] | Patients [b] | Adwerse Events [a] | Patients [b]
METABOLISM AND NUTRITION DISORDERS 3 3{1.5%) 3 3 (1.8%) L] G {1.8%)
Hypoglycaemia 3 3{1.68%) 3 3 (1.8%) G G{1.8%)

[a] Unigue wathin subject and prefemed tem.
[b] Mumbser of subjects with at least one AE.
Source: List 16.2.7.1

Other Significant Adverse Events - Adverse Events of Special Interest (AESI)

AESI included injection site reactions, immunological reactions, severe hypoglycaemic events and
events of hypokalaemia

Injection Site Reactions

There were only a few cases of AESI of injection site reactions and thus no trends were seen for a
different distribution between treatment groups for injection site erythema, injection site pain, injection
site pruritus and injection site rash. All PTs in the SOC ‘General disorders and administration site
conditions’ containing the phrase ‘Injection site’ are listed in the table below.

Table 34: Injection Site Reactions (Safety Set)

Rechon Insulin Humulin® Regular Total
n=164 n=164 n=328
Mumber of MNumiser of Mumber of
Mumber |patients with|Mumber of| patients | Mumber of | patients
Preferred term? of events event events | withevent | eventz | with event
Injection site enythema 1 1 (0.6%) 1 1 (0.6%) 2 2 (0.6%)
Injection site pain 0 0 (D.0%) 1 1 (0.6%) 1 1{0.3%)
Injection site pruritus 1 1 {0.6%) 1 1 (0.6%) 2 2 (0.6%)
Injection site rash 2 2 (1.2%) 0 0 (0.0%) 2 2 {0.6%)

Source: Table 14.3.1.2

Tevent of a preferred term in S0C General disorders and administration site conditions, counted only once within
each patient

n = used as denominator for percentage calculation

Immunological reactions

There were in total 9 AESIs recorded under hypersensitivity in the Insulin Human Rechon group and 6
AESIs in the Humulin Regular group. In the Insulin Human Rechon group, there were 5 AESIs related
to the treatment in 3 patients and 4 AESIs not related in 2 patients. Two (2) incidents were not judged
as AESI in 2 patients. In the Humulin Regular group, there were 1 AESI related to the treatment and 5
AESIs not related in 4 patients. One (1) incident was not judged as AESI. There were no AESIs
involving anaphylaxis, acute bronchoconstrictions, angioedema or acute urticaria.

The occurrence of anti-insulin binding antibodies was the primary objective of this study and is
discussed in more detail in section 4.8 of this report.
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Table 35: Hypersensitivity reactions (Safety Set)

Rechon Insulin | Humulin® Regular
(n=164) {n=164)
MNumber of hypersensitivity events 13 G
MNumber of patients with at least one hypersensitivity event (%) B{3.T%) G {3.77%)

Source: List 16.2.14

Hypokalaemia

No AEs with PT hypokalaemia were reported.

Hypoglycaemic episodes

Table 36: Assessment of Hypoglycaemic Episodes According to ADA Criteria (Safety Set)

Rechon Insulin Humulin® Regular
n=164 n=164

All hypoglycaemic events
Mumber of events 2700 27
Mumber of patients with at least one event n (%) 109 (66.5%) 117 (71.3%)
1) Severe hypoglycaemia
Mumber of events 3 3
Mumber of patients with at least one event n (%) 3(1.8%) 3{1.8%)
2) Documented symptomatic hypoglycasmia
Mumber of events 2003 17654
Mumber of patients with at least one event n (%) 101 {61.6%) 110 (67.1%)
3} Asymptomatic hypoglycaemia
Mumber of events 582 401
Mumber of patients with at least one event n (%) 40 {24 4%) 40 (24 .4%)
4] Probable symptomatic hypoglycaemia
Mumber of events 11 5
Mumber of patients with at least one event n (%) 3(1.8%) 2({1.2%)
5] Relative hypoglycaemia
Mumber of events 101 41
Mumber of patients with at least one event n (%) 23 {14.0%) 14 (B.5%)

Source: Table 14.3.8.1
ADA = Amenican diabetes association

Generalised linear regression analysis between treatments indicated that the rate of hypoglycaemic
episodes was higher in the Insulin Human Rechon group than in the Humulin Regular group with a rate
ratio and 95% CI of 1.20 (1.14 - 1.27) and a p-value of <0.0001.

Severe hypoglycaemic events

Hypoglycaemic episodes were defined as episodes occurring after first exposure to treatment and no
later than 1 day after the last exposure. Each hypoglycaemic episode was classified according to ADA
and only those that were classified as severe according to ADA category 1 were reported as AESIs.

There were 6 cases of AESI e.g. hypoglycaemic events that were classified by ADA as severe; affecting
3 patients (1.8%) in each treatment group. All cases of ADA-defined severe hypoglycaemias were also
reported as SAEs as they also fulfilled the serious criteria of medically important (2 in the Insulin
Human Rechon group and 1 in the Humulin Regular group) and life-threatening (1 in the Insulin
Human Rechon group and 2 in the Humulin Regular group). All patients recovered within 1 day without
any action taken with study treatment.
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Table 37: Cases of American Diabetes Association-defined Severe Hypoglycaemia (Safety

Set)

Treatment Day SAE Severity Causality Action taken
(duration)

Rechon 150 (1) Yes Severe Possible Mone
Insulin
Bechon 67101) Yes Severe Probable Mone
Insulin
Rechon 8011} Yes Severe Probable Mone
Insulin
Hurmulin T4 Yes Moderate Probable Mone
Regular
Humulin 1({1) Yes Severs Probable Mone
Regular
Humulin 176 (1) Yes Severs Probable Mone
Regular

3.3.6.5. Laboratory findings

Laboratory values over time

For clinical chemistry and haematology parameters, there were no apparent trends for the assessed
values to change over time from Visit 2 to Visit 5. The assessed values and absolute change from

baseline were similar between the treatment groups.

Table 38: Clinical Chemistry and Haematology Assessments at Baseline and Absolute Change

at Visit 5 (Safety Set)

Rechon Insulin Humulin® Regular
n=164 n=164

Parameter (unit) Mean (SD) Visit 2 Change at Visit 5 Visit 2 Change at Visit 5
Alkaline phosphatase (LU/L) B2.1(22T) 2.08 (17.3) 81.1 (25.2) 1.32(17.8)
Alanine aminotransferase (U/L) 288 (12.5) 0.0883 (12.1) 28.8 (15.0) 2.66(10.3)
Aspartate aminotransferase (U/L) 24.4 (20.2) 0.825 (15.0) 24.1 (9.98) 2.88(13.2)
Total bilirubin (mafdL) 0.633 (0.311) | 0.0100(0.244) | 0.867 (0.302) | 0.0181 (D.245)
Creatinine (mg/dL) 0.850 (0.149) | 0.0162(0.106) | 0.910 (0.286) | -0.0001 (0.147)
C-reactive protein {mg/dL) 0.286 (0.416) | D.0564 (0.543) | 0.386 (0.820) | -0.0793 (0.761)
Gamma glutamyltransferase (L) 23.1(19.3) 2.25 (14.8) 31.8 (37.3) 2.06 (31.7)
Glucose in NaF blood (mg/dL) 183 (74.7) 24.3(82.1) 186 (BE.1) 573 (105)
Potassium {[mmol/L} 4.48(0.434) | D.0ODOD(D438) | 4.41(0418) | 00171 (D.450)
Sodium (mmaliL) 140 (3.76) -0.808 (3.96) 130 (3.04) -0.2688 (5.44)
Haematocrit (%) 430 (3.84) 0.51% (3.30) 441 (4 689) 0.895 (4.38)
Haemoglobin (g/dL) 14.1{1.37) 0146 (0.621) 14.3 {1.63) 0.0457 (1.23)
Platelets (10%uL) 250 (66.6) 0.20 (§3.7) 250 (7F0.7) 15.1 (52.6)
Erythrocytes (ipL) 478 (0.488) | D.0285(0.214) | 4.76(0.510) | D.0351(0.382)
Leukocytes (inL) f.14 (1.73) 0.0605 (1.49) 6.13 (1.87) 0212 (1.44)
Haemoglobin A1c (mmolfmol Hix) G286 (12.7) 1.44 (6.88) G3.8 (13.4) 0.739 (8.37)

Source: Table 14.3.4.2.2

Hb = haesmoglebin; MaF = sodium fluoride; S0 = standard deviation
Mean (5D} is calculated for patients with non-missing data (specified in Table 14.3.4.2.2)

Vital signs

Blood pressure

The mean systolic blood pressure at screening was 129.6 mmHg in the Insulin Human Rechon group
and 129.8 mmHg in the Humulin Regular group, which had changed by -1.1 mmHg and -0.5 mmHg,
respectively, at Visit 5. The mean diastolic blood pressure at screening was 78.6 mmHg in the Insulin
Human Rechon group and 78.1 mmHg in the Humulin Regular group, which had changed by -0.6
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mmHg and by -0.2 mmHg, respectively, at Visit 5. At screening, 1 out of 164 patients had CS
abnormal systolic and diastolic blood pressure of 168 mmHg and 95 mmHg, respectively. This was a
46-year-old male patient with a medical history of hypertension. No other patients had CS abnormal
blood pressure at any other visit.

Pulse

The mean pulse at screening was 74.0 beats/minute in the Insulin Human Rechon group and 73.6
beats/minute in the Humulin Regular group, which had changed by 0.1 beats/minute and by 1.5
beats/minute, respectively, at Visit 5. No patients had CS abnormal pulse at any visit.

Weight

The weight measured at screening is presented in Table 10. The mean change from baseline weight at
Visit 5 for females was 0.6 kg in the Insulin Human Rechon group and 0.0 kg in the Humulin Regular
group. For males, there was no change from baseline mean weight at Visit 5 in either treatment group
(Table 14.3.6.2).

Physical examination
Patients were assessed for general condition, abdomen, heart and lungs at all visits.

There were 3 cases of CS abnormal findings at the physical examinations, which were all recorded
under the category ‘General condition’ (1 patient in the Insulin Human Rechon group at Visit 3 ), 1
patient in the Humulin Regular group at Visit 4 , and 1 patient in the Rechon Insulin group at Visit 5 .
All other assessments in both treatment groups were either normal or NCS abnormal

3.3.6.6. In vitro biomarker test for patient selection for safety

Not available.

3.3.6.7. Safety in special populations

No data on safety in special populations has been provided for this proposed biosimilar product.
3.3.6.8. Immunological events

IgE antibodies

At baseline, circulating IgE levels were 35.0 kU/I in the Insulin Human Rechon group and 37.8 kU/I in
the Humulin Regular group, with a change of 0.1 kU/I and 0.8 kU/I compared to the IgE levels at Visit
5 for the treatment groups, respectively.

An ANCOVA assessment did not detect a statistically significant difference between the treatment
groups in change from baseline (p-value 0.745 at Visit 5)
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Table 39: Level of circulating IgE Antibodies (Safety Set)

Rechon Insulin Humulin® Regular
n=164 n=164
Value Change from Yalue Change from
IgE antilody level (KIT) haseline baseline
Wisit 2 n2 164 164
(Day 1) Median 350 e
a1, @3 138,956 17.2,958
Min, Max 2, 3423 21217
Visit 3 n2 159 159 160 160
(Day 30} Median 248 0.00 36.1 -0.700
a1, @3 124,102 -2.40, 2.60 171,942 450, 335
Min, Max 2,4325 -3B5, 902 2 T4 -476, 2906
Wisit 4 n? 154 154 155 155
(Day 30) Median ar3 -0.450 432 0.500
a1, @3 12.0,98.8 -4.20, 4.50 18.0,96.3 -4.60, 5.80
Min, Max 2, 4618 -228, 1195 2,915 -655, BTT.S
Visit S na 152 152 152 152
(Day 180) Median 386 0.100 449 0.500
1, @3 128,986 -3.55, B35 184, 103 -5.30, B.75
Min, Max 2, 4680 -233, 1540 3.3, B58 -668, 3545

Source: Table 14.3.4.1.11
n® = patients with non-missing data; 21/Q3 = 1%/ 3™ guartile

Table 40: Spearman Correlation of Circulating IgE Antibodies versus Body weight, Fasting
Blood Glucose, HbA1c and Insulin Dose at Visit 5 (Safety Set)

Spearman correlation of Rechon Insulin Hurmulines: Regular
circulating IgE antibodies vs.: n=164 n=164
Body weight * -0.1539 -0.0322
Fasting blood glucose 2 0.0092 0.0960
Glycosylated haemoglobin Alc 2 01144 0.0752
Insulin dose 4 0.1004 0.0747

Source: "Figure 14.2.4.1.14; “Figure 14.3.4.1.15; *Figure 14.2.4.1.16; *Figure 14.3.4.1.17

Anti-insulin antibodies

The primary endpoint of this study was to evaluate the proportion of patients having binding antibodies
against human insulin. Since it was expected that a large proportion of patients would have anti-insulin
antibodies already at baseline, the primary analysis assessed shift from negative at baseline to positive
at subsequent visits. For the primary endpoint, PPS was the primary analysis population.

In the PPS, fewer patients were positive for anti-insulin antibodies at baseline in the Insulin Human
Rechon group (4.3% of the patients [n=7]) as compared to the Humulin Regular group (7.4% of the
patients [n=12]) with only small changes over time. At Visit 5, the difference between the groups was
8.0 percent units more positive patients in the Humulin Regular group than in the Insulin Human
Rechon group (95% CI: -13.3, -2.7). The same results were seen in the safety set.
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Table 41: Anti-Insulin Binding Antibodies (PPS)

Rechon Insulin Humulin®: Regular
n=164 n=164
85% Cl [a] 25% CI [a]
Wisit 2 n? 163 163
Day 1 Positive 7 (4.2%) 0.0% : 7.8% 12 (7 4%) 1% 11.7%
Megative 156 (05.7%) 151 (22.6%)
25% CI [b] -3.1 (-B.1:2.0)
Wisit 3 n? 158 158
Day 30 Positive 8 [2.8%) 050 : 7.1% 12 (7.6%) 210 12.0%
Megative 152 (06 2%) 146 (02 4%)
25% Cl [b] -3.5(-8.9:1.3)
Wisit 4 n? 154 154
Day 80 Positive 5 {3.2%) 0.1% : 8.5% 11 (7.1%) 2.8%: 11.5%
Megative 140 (08 2% ) 143 (02.0%)
25% CI [b] -39 (-658:1.0)
Visit 5 n? 150 150
Day 180 Positive 3 (2.0%) 0.0% : 4 8% 15 (10.0%) 4.0%: 15.1%
Hegative 147 (08.0%) 135 {20.0%)
5% CI [b] B0(-133:-27)

Source: Table 14.3.4.1.2

[a] = 95% Wald CI: [b] = difference between treatment groups and B5% Cl (based on nominal approximation);

n* = patients with non-missing data

Cl = confidence interval
The individual patients’ shift between positive and negative for anti-insulin antibodies is visualized for
the Safety Set in the Table below. Out of the patients that were negative for anti-insulin antibodies at
baseline, all were still negative in the Insulin Human Rechon group at Visit 5, whereas 3.6% of the
patients (n=5) in the Humulin Regular group had become positive for anti-insulin antibodies at Visit 5.
Due to the low number of positive samples, 95% CIs were not calculated.

Table 42: Shift in Anti-Insulin Binding Antibodies (PPS)

Rechon Insulin Humuling: Regular
n=164 n="164
Wisit 2, Day 1 Positive Megative Positive Megative
Wisit 3 na G 152 12 146
Dray 30 Negative 1(16.7%) 151 (99.3%) 2 (16.7%) 144 (98.6%)
Positive 5(83.3%) 1{0.7%) 10(83.3%) 2{1.4%)
Wisit 4 na G 148 12 142
Day 90 MNegative 2(33.3%) 147 (99.3%) 3 (25.0%) 140 (98.6%)
Positive 4 (B6.7%) 1{0.7%) 9 (75.0%) 2{1.4%)
Visit 5 n? B 144 12 138
Day 180 MNegative 3(50.0%) 144 (100%) 2 (16.7%) 133 (96.4%)
Positive 3 (50.0%) 0 {0.0%}) 10 (83.3%) 5(3.6%)

Source: Table 14.3.4.1.4
n® = patients with non-missing data

A sensitivity analysis using logistic regression in the safety set shows a trend for patients in the
Humulin Regular group to have a higher probability of being positive for anti-insulin binding antibodies
at Visit 3 and Visit 4, compared to patients treated with Insulin Human Rechon. At Visit 5, the
difference in probability of being positive for anti-insulin antibodies was statistically significant (p-value
0.0152) in favour of the Insulin Human Rechon treatment. Similar results were seen for the PPS.
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Table 43: Odds Ratio for Testing Positive for Anti-Insulin Antibodies (Safety Set)

B mmn e wa e A W LRARA S B R B W EE ERE 1 A E e Bl 8 R LRt LR e

Dids ratio (95% CI)° p-value
Visit 3 (Day 30) 0.817 (0.347 : 1.922) D643
Yisit 4 (Day 90) 0.739 (0.344 : 1.671) 0.4903
Visit 5 (Day 180) 0.320 (D.128 : D.BO3) 0.0152

Source: Table 14.34.1.8

'odds ratio < 1 implies a higher probability for patients treated with Rechon Insulin to be negative for anS-insulin

binding antibodies compared to pafents treated with Humulin Regular.

Furthermore, partial Spearman correlations were performed where the change in anti-insulin antibody
levels was compared to:

e change from baseline in HbA1c;

¢ change from baseline in body weight;

» level of fasting glucose; and

e total insulin dose.

At Visit 3, there was a moderate, statistically significant correlation in change from baseline in HbAlc
in the Humulin Regular group (0.3630, p-value <0.0001) and a weak positive correlation in total
insulin dose in the Insulin Human Rechon group (0.1980, p-value 0.0186). In addition, there was a
statistically significant weak negative correlation in change from baseline in body weight at Visit 5 in

the Insulin Human Rechon group (-0.1970, p-value 0.0220).

Table 44: Partial Correlation Analysis of Circulating IgE Antibodies (Safety Set)

Parameter compared to Visit Rechon Insulin Humulin® Regular
change in anti-inzsulin n=164 n=164
antibody levels
Change from baseline in Wisit 3 (Day 30) 0.0857 (p=0.3125) 0.3630 (p=0.0001)
HbATe (mmolimal Hi)
Yisit 4 (Day 90) 0.0659 (p=0.4239) 00849 (p=0.3118)
Wisit 5 (Day 180) 0.0987 (p=0.2548) 0.0574 (p=0.5040)
Change from bazeline in Visit 3 (Day 30) -0.0212 (p=0.8033) -0.0330 (p=0.6925)
body weight (kg)
Visit 4 (Day 90) -0.1105 (p=0.139&7) -0.1329 (p=0.1124)
Visit 5 (Day 180) -0.1970 (p=0.0220) -0.0033 (p=0.9690)
Fasting glucose (mgfdL) Visit 3 (Day 30) -0.0546 (p=0.5201) -0.0404 (p=0.6279)
Visit 4 (Day 90) -0.0327 (p=0.7043) 0.0637 (p=0.4483)
Wisit 5 (Day 180) 0.0545 (p=0.5303) 00989 (p=0.2483)
Total insulin dosa {IUkg) Wisit 3 (Day 30) 0.1980 (p=0.0136) 0.0089 (p=0.9147)
Yisit 4 (Day 90) 0.1592 (p=0.0631) 0.0124 (p=0.8832)

Visit 5 (Day 160)

01167 (p=0.1776)

-0.0654 (p=0.4461)

Source: Table 14.3.4.1.18

3.3.6.9. Safety related to drug-drug interactions and other interactions

Not applicable.

3.3.6.10. Discontinuation due to adverse events

There were 15 AEs that lead to discontinuation of treatment; 10 AEs in 4 patients in the Insulin Human
Rechon group and 5 AEs in 5 patients in the Humulin Regular group.
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Table 45: Adverse Events Leading to Discontinuation of Treatment

Patient Preferred term SAEAE | Severity Causality | Outcome Action

taken
Rechon Insulin
AZAOT Hyperglycaemia AE Moderate Probably | Recovering/ es
resolhving
AZ910 Hyperglycaemia AE Moderate Possibly Recovered! Yes
resolved
AITZ9 Arthralgia AEs Moderate Possibly Recovered! Yes
Peripheral swelling resolved
Hypoesthesia
Increased lacrimation
Muscle tension
AITOT Ketoacidosis SAE Moderate Unlikely Recovered/ es
resolved
AZ910 Pyrexia AEs Mild Unlikehy Recovered! Yes
resolved
Sinusitis Mot recovered/
not resolved
Humulin Regular
B2501 Unstable diabetes AE Moderate Probably | Recovering/ s
resolving
B1331 Urinary tract infection | AE Moderate Unlikely Recovered/ es
resolved
B1343 Respiratony tract AE Mild Unlikehy Recovered! Yes
infection resolved
B2406 Gastric haemomhage | SAE Severe Unlikely Fatal Yes
B281% Suicide SAE Severe Unlikely Fatal es

Source: List 16.2.7.1

3.3.6.11. Post marketing experience

Not available for the proposed biosimilar product Rechon insulin.
3.3.7. Discussion on clinical safety

Study RCT-004 was an open label study in patients with type 2 diabetes randomized 1:1 to Insulin
Human Rechon vs Humulin® Regular reference insulin with a focus on the assessment of safety events
related to the originator product Humulin and the proposed biosimilar product Insulin Human Rechon.
Following scientific advice given (EMEA/H/SA/2795/1/2014/111) the study duration of 6 months
treatment period is considered adequate and the blinding of laboratory staff that performed the
antibody analyses is acknowledged. Still, it is noted that the open-label design is prone to bias and the
study population of type 1 diabetes patients is known to have a myriad of possible comorbidities and to
require concomitant medications to treat primary and secondary symptoms of the disease.
Importantly, the study population also maintained their background intermediate or long-term acting
insulin treatment during the study, which might hamper a robust interpretation of safety events
regarding causality. Both rapid acting insulin IMPs were used as required based on measured glucose
levels. The rationale of this design can be followed as this approach resembles a real life setting and is
considered an adequate way to follow type 1 diabetic patients. The primary objective of study RCT-
004, the assessment of immunogenicity of both treatments, and the respective primary endpoint is
appropriate. Also defined safety endpoints as well as the proposed assessment of safety variables,
appear appropriate. The study size of 331 participants randomized, and over 90% completing the
study, is considered of adequate size to address the primary concern of immunogenicity and insulin
tolerance, with blinding of the laboratory staff.

However, it is noted that samples for neutralizing antibodies against insulin were not determined, as
technical challenges did not allow to establish a valid assay. As per guideline
(EMEA/CHMP/BMWP/32775/2005_Rev. 1) and following provided advice
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(EMEA/H/SA/2795/1/2014/111) the potential of detected insulin binding antibodies to influence
glycaemic control, insulin requirements and safety, especially local and systemic hypersensitivity
reactions should be discussed. Upon request, the applicant has provided comparative data for the
same subjects while not positive for antibodies and to subjects without insulin antibodies during study
RCT-004. Furthermore, the applicant has confirmed that no pattern was identified in association with
the positive anti-insulin antibody detection regarding glycaemic control, insulin requirements or safety.
Two substantial protocol amendments were conducted, which included the merging of information in
the two local CSP versions into a single global version and the change of the primary variable The
applicant has confirmed that the change in assays (amendment 2) was implemented before any results
were available and that all samples from study RCT-004 were analysed with the
electrochemiluminescence immunoassay method for insulin binding antibodies. Outline reasons for
change in assay can be followed.

Reasons for study discontinuation appear rather balanced across groups and do not give reason of
concern. A number of major protocol deviations is reported. The applicant has provided a list and
summary of major protocol deviations of study RCT-004 separated by treatment arms and no pattern
of concern appears evident from the provided listing. Further, one subject was withdrawn and excluded
from the PPS due to lack of compliance in agreement between investigator and Sponsor. By the time of
exclusion, the patient had not reported any adverse event. No concerns arise. With respect to
imbalanced gender distribution across treatment arms the applicant was asked to list results for anti-
insulin antibodies and SAEs in female and male subjects treated with Rechon and Humulin.
Reassuringly, none of the subjects who experienced SAE has anti-insulin antibodies. In study RCT-004
for both treatment groups only a minimal change in required bolus insulin was recorded, which was
comparable for both treatment groups and independent whether subjects used intermediate-acting
insulin or long/ultralong-acting insulin as background insulin.

Adverse events

The provided summary of adverse events does not indicate any major imbalances across both
treatment groups regarding number of events and patients for AEs, serious AEs, AEs leading to
discontinuation or study withdrawal. No substantial difference is apparent for PTs as most of them
were reported in single patients. The highest difference in patients with event is reported for PTs
hyperglycaemia and arthralgia with each PT reported in 3 patients treated with Insulin Human Rechon
and no patient treated with Humulin. The number of patients with at least one adverse event does also
not indicate any imbalance between treatment arms (28% and 26.2% of patients treated with Rechon
and Humulin, respectively). All events of hyperglycaemia were of non-serious severity and no other
clinically significant abnormalities were identified for the time of the hyperglycaemic event. It is
acknowledged that hyperglycaemia can be caused by a multitude of possible reasons and that study
RCT-004 was not designed to formally describe any possible difference in efficacy. The in total 3 events
that were categorised as PT hyperglycaemia in subjects treated with Insulin Human Rechon do not
indicate a substantial imbalance between treatment arms.

Two deaths were reported during the study, both in the Humulin treatment group. Narratives are
provided and causality in both cases appears unlikely. All serious adverse events that were related to
treatment were events of hypoglycaemia with 3 events in each of the treatment groups. All other
serious adverse events were single events without any pattern indicating increased risk for either of
the two treatments. Less subjects reported more events of hypoglycaemia when treated with Insulin
Human Rechon compared to Humulin during study RCT-004 (2700 and 2217 events in 109 (66.5%)
and 117 (71.3%) subjects, respectively. Thus, no clear trend that would indicate an increased risk of
hypoglycaemia can be concluded for either of the two treatments. With respect to AESIs, serious
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events of hypoglycaemia related to study treatment and considered an adverse event of special
interest were balanced across groups (3 events each), none of the events required further action
(study drug continued) and all of the events resolved within one day.

No pattern of concern is concluded for events of hypersensitivity as the number of patients with that
reported a hypersensitivity event was identical in both groups (n=6), no anaphylaxis reaction was
reported, all events resolved and none of the events required further action to be taken. No event of
hyperkalaemia was reported and injection site reactions reported as AESI were rare and without
worrisome pattern for either of the rapid insulin treatments. The majority of all measures for chemistry
and haematology measures are well balanced between treatment groups at baseline and follow a
comparable change from baseline until day 180 (visit 5). Haemoglobin Alc and creatinine are
important measures to evaluate the stability of type 1 diabetes and both measures do not indicate any
relevant difference between both treatment groups. Also, no crucial differences in changes during the
study period were observed for vital signs and physical examinations between the reference product
and the comparator. Thus, no concerns arise regarding biosimilarity. No major imbalance is identified
for adverse events leading to study discontinuation.

Immunogenicity

No relevant differences in circulating IgE levels are detected between treatment groups and no
clinically relevant correlation with either body weight, fasting blood glucose, HbA1lc or insulin dose was
identified. Levels of circulating IgE Antibodies do not appear associated with any specific adverse
event/immunological reaction. It is noted that several factors might have an impact on general IgE
levels (e.g. ongoing infections, allergies, personal traits) and any direct link to the rapid acting insulin
would be difficult to establish.

More subjects in the Humulin group were positive for anti-insulin antibodies at baseline (7.3% and
4.3% for Humulin and Insulin Human Rechon, respectively). A mild imbalance for lower
immunogenicity in favour of insulin Human Rechon was also observed throughout all study visits (at
day 180: 9.9% and 2% of subjects had anti-insulin antibodies in the Humulin and Insulin Human
Rechon group, respectively). Of relevant note is that from the 144 subjects that were negative at
baseline and were tested at the final study visit after 180 days (PPS), no subject was positive for anti-
insulin antibodies in the study group treated with Insulin Human Rechon. In turn, from the 138
subjects that were negative at baseline and were tested at the final study visit after 180 days (PPS), in
total 5 subjects were positive for anti-insulin antibodies in the study group treated with Humulin.
Thus, data from study RCT-004 indicate that subjects treated with the proposed biosimilar product
appear to have a lower tendency to develop anti-insulin antibodies compared to the reference product.
All patients also received background intermediate or long-acting insulin with potential immunogenic
potential that could have contributed to upcoming antibodies. No changed background insulin
treatment (i.e. intermediate or long-acting insulin) or change in the method of insulin administration
(continuous vs multiple SC injections) was evident for any of the subjects that was identified with anti-
insulin binding antibodies. Currently, a conclusion regarding differences in patients with positive
binding antibodies does not seem robust from the data at hand. Similarly, conclusions regarding
statistically significant correlations for change from baseline in HbAlc (Humulin day30), total insulin
dose (Insulin Human Rechon day30) and change from baseline in body weight (Insulin Human Rechon
day180) appear not fully conclusive, as also no general pattern could be identified (single occasions
with positive results). No concerns arise from reported results for the treatment with Insulin Human
Rechon regarding anti-insulin binding antibodies.

Study RCT-001

No crucial imbalances in reported AEs are evident from study RCT-001 in healthy subjects that
received twice 0.3 IU/kg in a cross over design. No serious adverse events or discontinuations were
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reported and there were no major changes in laboratory parameters and no clinically significant values
were reported. Reported changes in vital signs, ECG and physical examinations during the study do not
appear critical. It is noted that in total 4 subjects had to be treated for a clinically significant
hypokalaemia (3 subject following Rechon Insulin and 1 subject following Humulin treatment).
Considering also results from chemistry evaluation the amount of subjects with low potassium appears
balanced between both treatment groups.

3.3.8. Conclusions on clinical safety

In conclusion, safety data are principally considered adequate for the assessment of biosimilarity. No
major imbalances between the reference product and the proposed biosimilar treatments were
reported regarding quantity and quality of safety events during studies RCT-004 and RCT-001. Also, no
concerns arise from reported results for the treatment with Insulin Human Rechon regarding anti-
insulin binding antibodies. Still, it is noted that subjects treated with the proposed biosimilar product
appear to have a lower tendency to develop anti-insulin antibodies compared to the reference product,
at least with respect to results presented for study RCT-004.

3.4. Risk management plan
3.4.1. Safety specification

Summary of safety concerns

The applicant provided a revised version 1.1 of the RMP and proposed the following summary of safety
concerns in the RMP:

Table 46: Summary of safety concerns

Summary of safety concerns

Important identified risks None
Important potential risks None
Missing information None

3.4.1.1. Discussion on safety specification

Part II, Module SI has been updated accordingly, and the referenced RMP is now version 6.1.

. In the revised RMP Version 1.1 severe hypoglycemia is no longer considered a significant safety
concern in the Risk Management Plan, aligning with the current RMP of the reference product. The risk
can be appropriately managed in clinical practice through routine risk minimisation measures and is
sufficiently labelled in the SmPC/PL

3.4.1.2. Conclusions on the safety specification

Having considered the data in the safety specification

It is agreed that the safety concerns listed by the applicant are appropriate.

3.4.2. Pharmacovigilance plan

The current pharmacovigilance plan submitted by the applicant is as follows:
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Routine pharmacovigilance activities beyond adverse reactions reporting and signal detection:
e Specific adverse reaction follow-up questionnaires

Not applicable.
e Other forms of routine pharmacovigilance activities

On a monthly basis, the AE/product complaint (PC) committee will review AEs to detect increased
frequency trends potentially related to lot-specific PCs. The AE/PC databases will be queried and reviewed
for potential drug-event combinations (DEC) that might indicate a manufacturing-related event. Any
such DECs or trends would be further reviewed by safety physician and other personnel as indicated.

Summary of planned additional PhV activities

Table 47: On-going and planned additional pharmacovigilance activities

Study

Safety concerns | . iones Due

Status Summary of objectives addressed dates

Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditions of
the marketing authorisation

None

Category 2 - Imposed mandatory additional pharmacovigilance activities which are Specific
Obligations in the context of a conditional marketing authorisation or a marketing authorisation
under exceptional circumstances

None

Category 3 - Required additional pharmacovigilance activities (by the competent authority)

None

The proposed pharmacovigilance plan has been updated in line with the requested changes to the
safety concerns and is formatted in accordance with current RMP requirements.

Overall conclusions on the PhV plan

The PRAC Rapporteur, having considered the data submitted, is of the opinion that routine
pharmacovigilance is sufficient to identify and characterise the risks of the product.

The PRAC Rapporteur also considered that routine PhV remains sufficient to monitor the effectiveness
of the risk minimisation measures. No further changes to the pharmacovigilance plan are needed at
this point in time.

3.4.3. Summary of post authorisation efficacy development plan
Not applicable.
3.4.4. Risk minimisation measures

The safety information in the proposed product information is aligned to the reference product.
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Routine risk minimisation measures

The applicant has aligned the risk minimisation measures to the ones of the reference product except
for one risk that does not apply to Insulin Human Rechon: ‘Product differentiation to address the risk’,
for the following reasons:

e Insulin Human Rechon exists only as a fast-acting insulin (no risk of confusion between slow-
acting and fast-acting insulin);

e Insulin Human Rechon is available in cartridges which are only suitable for subcutaneous
injections using a reusable pen.

In addition, The applicant has aligned the safety information in the proposed product information to the
reference medicinal product and has implemented the recommendations related to units in the product
information (SmPC, Labelling and Package Leaflet). To avoid medication errors that were reported for
high strength and fixed-combination insulin products due to the use of abbreviation of units (Risk
minimisation strategy for high-strength and fixed combination insulin products - Addendum to the good
practice guide on risk minimisation and prevention of medication errors [EMA/686009/2014]), the units
of the product have been spelled in full and using lower case ("units/ml" instead of IU/mL) in order to
avoid any confusion (a 11-fold dosing error could be done if 1IU was seen as 11U).

Additional risk minimisation measures
Not applicable.
Overall conclusions on risk minimisation measures

The PRAC Rapporteur having considered the data submitted was of the opinion that:

In line with the reference product the proposed risk minimisation measures are sufficient to minimise
the risks of the product in the proposed indication(s).

3.4.5. Conclusion on the RMP

The CHMP and PRAC considered that the risk management plan version 1.1 with data lock point of 30-
05-2024 and final sign off date of 27-05-2024 is acceptable.

3.5. Pharmacovigilance

3.5.1. Pharmacovigilance system

It is considered that the pharmacovigilance system summary submitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83/EC.

3.5.2. Periodic Safety Update Reports submission requirements

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

4.1. Comparability exercise and indications claimed

The applicant applies for the following indication that is identical to the approved reference product
Humulin ® Regular as stated in the respective SmPC: “"the treatment of patients with diabetes mellitus
who require insulin for the maintenance of glucose homeostasis.”

Quality

At quality level, an extensive analytical comparability study has been performed. However, based on
the totality of analytical data provided, insulin Rechon finished product can be considered comparable
to Humulin R reference product.

Non-clinical

In Module 4, an in vitro biosimilarity approach was submitted in which Insulin Human Rechon and its
comparator Humulin® Regular from Eli Lilly were examined for their potential to bind and activate the
insulin receptor and to trigger insulin-specific metabolic changes in insulin-sensitive cell cultures.

Clinical

Two clinical studies were submitted to support the claim of biosimilarity, one combined PK/PD
euglycaemic clamp study in healthy volunteers (Study Code RCT-001) and one safety and
immunogenicity study in patients with TIDM (Study Code RCT-004). The scope of both studies were in
line with the respective guideline (EMEA/CHMP/BMWP/32775/2005_Rev. 1) and the clinical
developmental program principally followed guidance as provided by the CHMP
(EMEA/H/SA/2795/1/2014/111) and the Swedish national authority (MPA; Dnr 161:2010/511053).

4.2. Results supporting biosimilarity

Quality

Overall, the chosen panel of analytical methods seem suitable for the intended use and including also
orthogonal analytical methods appropriate to detect differences between the test and the reference, if
any. Structural comparability of insulin drug substance samples isolated from the Insulin Human
Rechon DP and the reference product Humulin R was studied using physico-chemical state-of-the-art
analytical methods. Similarity between the test and the reference product with regard to primary,
secondary and tertiary structure, molecular mass and size distribution is postulated and can be
considered overall justified by the provided data. In the forced degradation study, one Insulin Human
Rechon DP batch was compared against one Humulin R batch. Stress, as impacted by variation of pH,
temperature, oxidation/reduction, light, freeze/thaw and mechanical stress has been investigated using
RP-LC/MS and SEC-MALS methods. Mainly, the investigated stressors induce comparable elevated
levels of deamidation and oxidation as well as increased levels of HMWS (insulin aggregates) and
LMWS (probably insulin monomer and dimer).

Non-clinical

The applicant submitted comparative in vitro PD studies in which biosimilarity between Insulin Human
Rechon and its comparator Humulin® Regular from Eli Lilly were studied in receptor binding assays as
well as in cellular in vitro assays. The latter comprise assays in insulin-sensitive cells, and by studying
metabolic activation of the cells by the different insulin products. Specifically, metabolic activation was
examined by measuring glucose uptake, lipogenesis and inhibition of lipolysis of the cells when the
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different insulin products were added to the cell cultures. The gathered results in these in vitro
experiments support the biosimilarity claim between Insulin Human Rechon and its comparator
Humulin® Regular.

Clinical

Biosimilarity in PK/PD was evaluated in healthy subjects in the scope of a double-blind, cross-over,
euglycaemic clamp study. Results for primary measures regarding PK (AUC0-10 and Cmax) as well as
for PD (GIR-AUCO0-10 and GIRmax) support the conclusion of biosimilarity as the CIs (90% for PK and
95% for PD) of the geometric mean ratios were within the pre-defined bioequivalence acceptance
range (0.8-1.25): 90% CIs 0.933 - 0.984 for AUC(0-10 h) and 0.914 - 1.110 for Cmax, 95% CIs 0.922
- 1.064 for GIR-AUC(0-10 h) and 0.960 - 1.176 for GIRmax. In conclusion to study RCT-001, the
insulin concentration as well as the required GIR to compensate for reduced blood glucose levels all
principally support the claim of biosimilarity with currently available data. No imbalance in safety
measures was observed during the study in healthy subjects. Further, no major imbalances between
the reference product and the proposed biosimilar treatments were reported regarding quantity and
quality of safety events in type 1 diabetes patients during study RCT-004.

4.3. Uncertainties and limitations about biosimilarity

Quality
Comparability on analytical level currently can be finally concluded.
Non-clinical

The non-clinical comparability included several studies (in vitro pharmacodynamic studies as well as in
vivo toxicology study) to support the biosimilarity of Insulin Human Rechon to the reference medicinal
product Humulin® Regular form Eli Lilly. Although the provided in vitro study results show good
comparability between Insulin Human Rechon and Humulin® Regular in terms of binding
characteristics and pharmacological effects (gluose uptake, lipogenesis, inhibition of lipolysis), the
documentation on how the standard deviations of all controlled values in Study 2021-10-28-Rechon
were calculated is not fully clear.

Clinical

In-house validation of assay performance (i.e. demonstrating reproducibility and precision) to detect
insulin and C-peptide is only sparsely reported. During the euglycaemic clamp study healthy subjects
were clamped at a glucose level of 6 mmol/L, but fasting levels were mostly below this value (N=29
<6mmol/L, N=4 ~6mmol/L, N=8 >6mmol/L). As a consequence, it is unclear whether the conclusion
on similarity was potentially favoured by variable endogenous insulin levels as the high clamp level
causes the clamp study results to be a mixture of the effects of both endogenous and administered
insulins. Furthermore, the applied infrequent sampling frequency of intervals of 30min around Tmax is
considered inadequate to reliably estimate Cmax. Nevertheless, the levels around Cmax are considered
sufficiently stable such that Cmax is accepted as sufficiently covered, though Tmax may not be fully
covered and this aspect remains as uncertainty. Conclusions on biosimilarity cannot presently be
sufficiently supported based on available data from study RCT-001. From reported data it cannot be
excluded that the proposed biosimilar Insulin Human Rechon might have a slightly shorter half-life
compared to the originator Humulin Insulin.

Insulin Human Rechon was reported with a higher inter-individual CV% for GIRmax and also AUC-GIR
compared to Humulin, indicating that a more variable degree of glucose infusion was required across
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subjects to keep the target glucose level when treated with Insulin Human Rechon. This observation
indicates that a more variable degree of glucose infusion was required across subjects to keep the
target glucose level when treated with Insulin Human Rechon. The GIR algorithm as applied in study
RCT-001 was amended during the study and apparently did not cover all glucose fluctuations that
occurred during the study. The overall number of out-of-algorithm changes in GIR adjustment appears
high and the impact of such deviations on biosimilarity assessment remains uncertain. Data smoothing
was applied prior calculation of both primary PD variables (AUC-GIR(0-10 h) and GIRmax). The
smoothing factor was determined during a blind data review before database lock, which might have
supported conclusions on similarity, depending on the chosen smoothing factor. Required sensitivity
analyses for GIRmax using a smoothing factor of 0.05 or 0.1 (i.e. less smoothing compared to the
original analysis) gave results not meeting the bioequivalence criteria. A rather large number of
haemolysed samples (8.8% of all samples provided for insulin and C-peptide analysis) were excluded
from study RCT-001 from the analysis. Exclusion of haemolysed samples appears justified given the
bad quality of samples, but an uncertainty nevertheless remains concerning the total extent of
haemolysed samples.

Fewer of the subjects treated with the proposed biosimilar product developed anti-insulin antibodies
(i.e. were negative at baseline and positive during the study) during study treatment of study RCT-004
compared to subjects treated with the reference product. The total number of subjects with antibodies
as well as reported differences between treatments are small (5 subjects that were negative at
baseline were positive after treatment with the reference product at day 180, none was positive after
treatment with the proposed biosimilar). Furthermore, respective conclusions do not appear very
sensitive from the data at hand as all patients also received background intermediate or long-acting
insulin therapy with potential immunogenic potential that could have contributed to upcoming
antibodies. Importantly, no safety concerns arise from reported results for the treatment with the
proposed biosimilar.

4.4. Discussion on biosimilarity

An extensive analytical comparability study has been performed. Based on the totality of analytical
data provided, Insulin Human Rechon finished product manufactured most recently in 2019 can be
considered comparable to Humulin R reference product from a quality perspective.

Submitted non-clinical data largely support a conclusion on biosimilarity between the proposed
biosimilar product and the reference insulin product.

Regarding clinical data, the glucose clamp level applied in study RCT-001 currently obstructs the
conclusion on biosimilarity. Reliable evidence on the proposed biosimilarity of Insulin Human Rechon to
Humulin Insulin is required, before equivalence on clinical PK/PD level can be concluded. Observed
differences in the immunogenic profile, with a higher rate of subjects developing anti-insulin antibodies
in the group treated with the reference product, do not conclude safety concerns for the treatment with
the proposed biosimilar. Also, biosimilarity is not directly questioned by results as the total humbers of
subjects with antibodies as well as reported differences between treatments are small (5 subjects that
were negative at baseline were positive after treatment with the reference product at day 180, none
was positive after treatment with the proposed biosimilar). Of note, respective conclusions from the
safety study RCT-004 do not appear very sensitive as all patients also received background
intermediate or long-acting insulin therapy with potential immunogenic potential that could have
contributed to upcoming antibodies.

In conclusion, even though available data on quality, non-clinical and clinical level do not directly
preclude a possible biosimilarity between products, critical uncertainties remain as the presently
available clinical data from study RCT-001 are still not sufficiently compelling to establish PK/PD
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equivalence of Insulin Human Rechon versus the reference. Reliable evidence on the proposed
biosimilarity of Rechon Insulin to Humulin Insulin is required, before equivalence on clinical PK/PD level
can be concluded.

4.5. Extrapolation of safety and efficacy
No extrapolation to other indications is requested for this biosimilar application.
4.6. Conclusions on biosimilarity and benefit risk balance

Based on the review of the submitted data, Insulin Human Rechon is considered not biosimilar to
Humulin® Regular. Therefore, a benefit/risk balance comparable to the reference product cannot be
concluded.

5. List of outstanding issues to be addressed in an oral
explanation and/or in writing

5.1. Quality aspects

None

5.2. Non-clinical aspects

None
5.3. Clinical aspects

Major objection

1. It cannot be excluded that endogenous insulin might have interfered with primary endpoint
measures of study RCT-001. Therefore, PK/PD equivalence of Insulin Human Rechon versus
the reference cannot be reliably concluded based on available data. Compelling evidence is
required to demonstrate equivalent PK/PD.

Other concerns

None

5.4. Risk management plan

None
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