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Product information

Name of the medicinal product:

Eperzan

Applicant:

GlaxoSmithKline Trading Services Limited
6900 Cork Airport Business Park
Kinsale Road

Cork
IRELAND
Active substance: albiglutide
International Nonproprietary Name/Common albiglutide
Name:
Pharmaco-therapeutic group
(ATC Code): A10BX13

Therapeutic indication(s):

Eperzan is indicated for the treatment of type 2
diabetes mellitus in adults to improve glycaemic
control as:

Monotherapy
When diet and exercise alone do not provide

adequate glycaemic control in patients for
whom use of metformin is considered
inappropriate due to contraindications or
intolerance.

Add-on combination therapy

In combination with other glucose-lowering
medicinal products including basal insulin, when
these, together with diet and exercise, do not
provide adequate glycaemic control (see section
4.4 and 5.1 for available data on different
combinations).

Pharmaceutical form:

Powder and solvent for solution for injection
in pre-filled pen

Strengths:

30 mg and 50 mg
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Route of administration:

Subcutaneous use

Packaging:

Cartridge (DDC)

Package sizes:

1 pre-filled pen and 4 pre-filled pens
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1. Background information on the procedure

1.1. Submission of the dossier

The applicant GlaxoSmithKline Trading Services Limited submitted on 7 March 2013 an
application for Marketing Authorisation to the European Medicines Agency (EMA) for Eperzan,
through the centralised procedure falling within the Article 3(1) and point 1 of Annex of
Regulation (EC) No 726/2004 . The eligibility to the centralised procedure was agreed upon by
the EMA/CHMP on 19 April 2012.

The applicant applied for the following indication:

Eperzan is indicated for the treatment of type 2 diabetes mellitus in adults, as an adjunct to diet
and exercise to improve glycaemic control:

o as monotherapy in patients inadequately controlled by diet and exercise alone and for
whom metformin or other first-line agents are inappropriate due to contraindications or
intolerance.

o in combination with oral glucose-lowering medicinal products and/or insulin when these,

together with diet and exercise, do not provide adequate glycaemic control (see sections
4.4 and 5.1 for available data on the different combinations).

The legal basis for this application refers to:
Article 8.3 of Directive 2001/83/EC - complete and independent application.
The applicant indicated that albiglutide was considered to be a new active substance.

The application submitted is composed of administrative information, complete quality data,
non-clinical and clinical data based on applicants’ own tests and studies and/or bibliographic
literature substituting/supporting certain tests or studies.

Information on Paediatric requirements

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included the EMA
Decision P/0130/2012 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/0130/2012 was not yet completed as
some measures were deferred.

The PDCO issued a letter on partial compliance for the PIP P/0130/2012.

Information relating to orphan market exclusivity

Similarity

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

New active Substance status

The applicant requested the active substance albiglutide contained in the above medicinal
product to be considered as a new active substance in itself, as the applicant claims that it is
not a constituent of a product previously authorised within the Union.

Scientific Advice

The applicant received Scientific Advice from the CHMP on 16 December 2010, 17 March 2011
and 21 June 2012. The Scientific Advice pertained to quality, non-clinical and clinical aspects
of the dossier.

Licensing status

Eperzan has not been given a Marketing Authorisation in any country yet.
A new application was filed in the following countries: United States, Canada, Switzerland.

The product was not licensed in any country at the time of submission of the application.

1.2. Manufacturers

Manufacturer(s) responsible for baich release
GLAXO OPERATIONS UK LTD

(TRADING AS GLAXO WELLCOME OPERATIONS)
HARMIRE ROAD

BARNARD CASTLE

Durham, DL12 8DT
United Kingdom

Manufacturer responsible for import and batch release in the European Economic
Area

N/A
1.3. Steps taken for the assessment of the product

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

Rapporteur: Kristina Dunder Co-Rapporteur: Karsten Bruins Slot
. The application was received by the EMA on 7 March 2013.
. The procedure started on 27 March 2013.

. The Rapporteur's first Assessment Report was circulated to all CHMP members on 14 June
2013. The Co-Rapporteur's first Assessment Report was circulated to all CHMP members
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on 14 June 2013.

. During the meeting on 25 July 2013, the CHMP agreed on the consolidated List of
Questions to be sent to the applicant. The final consolidated List of Questions was sent to
the applicant on 25 July 2013.

. The applicant submitted the responses to the CHMP consolidated List of Questions on 19
September 2013.

. The summary report of the inspection carried out at the following sites: Investigator site
Crest Clinical Trials: 5 August 2013 - 9 August 2013, Investigator site Madras Diabetes
Research Foundation: 10 September 2013 - 13 September 2013 and CRO: PPD Sorrento
South Corporate Center: 12 August 2013 - 16 August 2013 was issued on 11 October
2013.

. The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to
the List of Questions to all CHMP members on 28 October 2013.

. During the CHMP meeting on 21 November 2013, the CHMP agreed on a list of
outstanding issues to be addressed in writing by the applicant.

. The applicant submitted the responses to the CHMP List of Outstanding Issues on 20
December 2013.

. During the meeting on 23 January 2014, the CHMP, in the light of the overall data
submitted and the scientific discussion within the Committee, issued a positive opinion for
granting a Marketing Authorisation to Eperzan.

2. Scientific discussion

2.1. Introduction

Problem statement

Type 2 diabetes mellitus (T2DM) is a major global public health problem given its association
with significant microvascular and macrovascular complications and a reduced life span.
Appropriate management of the metabolic syndrome, including hyperglycaemia, hypertension,
dyslipidaemia, and obesity, which co-exist in patients with T2DM, is critical to reducing future
patient morbidity and mortality. Achievement of a target glycosylated haemoglobin (HbA1c)
level of <7% is viewed as an important glycaemic goal, but for many patients this is not
achievable due to the presence of co-morbidities, the need for multiple anti-diabetic drugs, poor
compliance with treatment, or adverse reactions associated with established anti-diabetic
therapies. For these reasons, there remains an unmet need for new antidiabetic therapies that
allow further personalization of diabetes regimens based on efficacy, safety and tolerability.

Incretin-based therapies are a new class of agents with clinically relevant advantages over other
available therapies. In a healthy individual, glucagon-like peptide-1 (GLP-1) plays an important
role regulating postprandial blood glucose concentrations by stimulating glucose-dependent
insulin secretion resulting in increased glucose utilization by tissues. GLP-1 also suppresses
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glucagon secretion at normal and elevated glucose levels, leading to reduced hepatic glucose
output. In addition, GLP-1 suppresses appetite, delays gastric emptying time and slows small
bowel motility, delaying food absorption and decreasing the rate of glucose absorption. In
patients with T2DM, the postprandial rise in endogenous GLP-1 is reduced or absent, glucagon is
inappropriately elevated, and obesity is common. Accordingly, the rationale for use of GLP-1
receptor (GLP-1R) agonists, such as exenatide, liraglutide and in this application, albiglutide, is
to replace or supplement endogenous GLP-1 in patients with T2DM.

GLP-1R agonists have demonstrated improvements in glycaemic control and weight without the
burden of hypoglycaemia and weight gain commonly associated with other anti-diabetic agents.
However, increased rates of gastrointestinal (GI) symptoms, particularly nausea and vomiting,
have been noted during the first months of treatment with both exenatide and liraglutide.
Linkage of GI symptoms to progressive renal impairment in some patients has resulted in label
restrictions and avoidance of the use of currently approved GLP-1R agonists in patients with
various degrees of renal impairment. Marketed GLP-1R agonists often require frequent
subcutaneous (SC) injections; exenatide is administered twice daily (although a once weekly
formulation has now been approved) and liraglutide requires once daily administration. Both
formulations of exenatide are associated with specific antibody formation and in 6% of patients
this is associated with an attenuated glycaemic response. Therefore within the GLP-1 agonist
class, there remains an unmet need for an effective once weekly administered agent.

About the product

Albiglutide is a GLP-1 receptor agonist which acts on pancreatic beta cells to increase insulin
production and augment glucose-dependent insulin secretion. Albiglutide is generated through
genetic fusion of two tandem copies of modified human GLP 1 (97% amino acid sequence
homology to endogenous human GLP-1 fragment 7-36) to human albumin. The GLP-1 sequence
has been modified to confer resistance to dipeptidylpeptidase IV (DPP-IV) mediated proteolysis.
The human albumin moiety of the recombinant fusion protein, together with the DPP-IV
resistance, greatly extends the half-life to 5 days allowing once weekly dosing.

The following indication is sought:

Eperzan is indicated for the treatment of type 2 diabetes mellitus in adults, as an adjunct to diet
and exercise to improve glycaemic control:

. as monotherapy in patients inadequately controlled by diet and exercise alone and for
whom metformin or other first-line agents are inappropriate due to contraindications or
intolerance.

. in combination with oral glucose-lowering medicinal products and/or insulin when these,

together with diet and exercise, do not provide adequate glycaemic control (see sections
4.4 and 5.1 for available data on the different combinations).

The proposed posology is as follows:
The recommended dose of Eperzan is 30 mg once per week, administered subcutaneously.

The dose may be increased to 50 mg once weekly based on individual glycaemic response.
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Albiglutide is to be administered by a new single use pen injector which has been evaluated in
Phase III studies.

2.2. Quality aspects

2.2.1. Introduction

The active substance of the drug product is albiglutide, an agonist of the GLP-1 receptor and acts
on pancreatic beta cells to increase insulin production and augment glucose-dependent insulin
secretion.

Albiglutide is a recombinant fusion protein consisting of two copies of a 30-amino acid sequence
of modified human glucagon-like peptide 1 genetically fused in series to human albumin.
Albiglutide active substance is produced through fermentation of a genetically modified strain of
Saccharomyces cerevisiae followed by purification. The human albumin moiety of the
recombinant fusion protein, together with engineered resistance to dipeptidyl peptidase IV (DPP-
1V), greatly extends the half-life to 5 days allowing once weekly dosing by subcutaneous
injection.

Drug product manufacturing consists of thawing, pooling and mixing of bulk active substance,
dilution to a target concentration using an excipient solution and aseptic filling of active
substance in the front chamber of the dual chamber cartridge, lyophilisation and aseptic filling of
WFI in the rear chamber and finally assembly into pen injectors.

The final pharmaceutical form of the product is powder and solvent for solution for injection in
pre-filled pen (30 and 50 mg strength). The Dual Chamber Cartridge (DCC) is a Type 1 glass
barrel with a sealed rubber stopper and a rubber closure disc encased in a snap on cap. The pen
which houses the DCC is composed of a clear plastic cartridge holder and an opaque plastic pen
mechanics sub-assembly and is supplied with a CE marked 29G, thin walled, 5-mm pen needle.

The indication applied for under this application is treatment of adult type 2 diabetes mellitus
patients. The recommended applied dose is 30 - 50 mg weekly.

2.2.2. Active Substance

Albiglutide is a recombinant fusion protein consisting of two copies of a 30-amino acid sequence
of modified human glucagon-like peptide 1 (GLP-1, fragment 7-36) genetically linked in series to
human albumin. Specifically, the first modified GLP-1 copy is fused at its C-terminus to the N-
terminus of the second copy. This peptide, in turn, is genetically fused at its C-terminus to the N
terminus of human albumin. A schematic representation of albiglutide is shown in the Figure 1
below.

The GLP-1 sequence has been modified with a glycine substituted for the naturally-occurring
alanine at position 8 in order to confer resistance to dipeptidylpeptidase IV (DPP-IV) mediated
proteolysis. Albiglutide contains 35 cysteines in the albumin portion of the molecule, with 34 of
them forming 17 disulfide bonds. Albiglutide is not glycosylated.
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Figure 1: Schematic Representation of Albiglutide
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The albiglutide molecule binds to the GLP-1 receptor and to the FcRn receptor, this binding
protects albiglutide from degradation and extends its half life.

Manufacture

Manufacturing process and process controls

The albiglutide active substance manufacturing process has adequately been described. Main
steps are fermentation, recovery and purification. Briefly, fermentation and harvest processes
occur in several stages that expand the cells followed by a production scale bioreactor stage,
wherein albiglutide accumulates in the bioreactor. After recovery of the albiglutide containing
supernatant, albiglutide is purified by a series of chromatography and filtrations steps. Albiglutide
is formulated and filtered into bulk active substance containers. No reprocessing strategy is
described.

The ranges of critical process parameters and routine in-process controls along with acceptance
criteria, including controls for microbial purity and endotoxin, are described for each step. The
process is considered acceptable.

Control of starting materials

All raw materials used in the active substance manufacturing process are either pharmacopoeia
grade, American Chemical Society (ACS), or are tested according to internal GlaxoSmithKline
(GSK) testing specifications. No human or animal derived materials are used in the active
substance manufacturing process and acceptable documents have been provided for raw
materials of biological origin used in the establishment of the cell substrate.

Albiglutide is expressed using a plasmid transformed into the host cell line, Saccharomyces
cerevisiae. The stability of the plasmid is favoured by complementation of leucine deficiency in
the host. The construction of the expression vector is adequately described. Furthermore,
sufficient information has been provided regarding characteristics of the plasmid and the
producer cell line.

A two tiered cell banking system is used and sufficient information is provided regarding testing
of MCB and WCB and release of future WCBs. Genetic stability has been demonstrated for cells at
and beyond the limit of cell age.

Development of Controls for the Commercial Manufacturing Process
The process control strategy for albiglutide active substance (DS) manufacture is part of an
overall product control strategy which includes control of raw materials and excipients,
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procedural controls, process parameter controls, process monitoring, in-process testing, release
testing, and product characterization. The DS process control strategy was developed using risk
assessment tools applied to product, process and facility knowledge, resulting in a combination of
process controls and product testing, to ensure product quality and patient safety.

A broad range of critical quality attributes (CQAs) has been identified. Process characterisation
has been made to explore the linkage between process parameters and CQAs to identify the
critical process parameters for the fulfilment of CQA acceptance criteria as defined by prior
knowledge, including historical in-process data from the clinical supply campaigns. The studies
were made on a small scale, which was qualified by dedicated studies. Proven Acceptable Ranges
were established by multifactorial studies or in certain cases, as acceptably justified, by
univariate studies. Moreover, small-scale spiking studies were performed to further characterize
the ability of the process to clear DNA. Repeated use of columns and extractable and leakage is
also in general well addressed.

The applicant does not claim a full design space but merely a verification of PARs. Nevertheless,
the process characterisation is considered, to a great extent, being in line with the requirements
for “an enhanced, quality by design approach” as described in the ICH Q8 guideline for process
development. In general, the approach of development of the process control strategy is
endorsed. Moreover, as supported by further process development data submitted with the
response to the LoQ the results are considered to be shown in sufficient detail to support the
claim of a well-controlled process.

The down-scaling study showed in most cases similar or better performance at commercial scale
compared to the small scale, however, sometimes the opposite was found. The scale differences
have been acceptably accounted for in the development, and it has been acceptably addressed
how the remaining source of uncertainty at full scale would be handled if ranges beyond those,
qualified during PPQ would be applied.

Process validation

In summary, an adequate strategy for validation of each of the process phases (fermentation,
recovery and purification) was established. The Process Performance Qualification (PPQ)
campaign indicated process performance and consistency in control of critical process parameters
(CPPs), process yields and microbial control throughout the purification process. Results of the
PPQ campaign indicate that the levels of process residuals and impurities described met
acceptance criteria.

Although the applicant does not explicitly refer to an “enhanced approach” in terms of “"Quality
by design” or “design space”, proven acceptable ranges beyond the normal operational ranges
are claimed. The strategy for validation of each of the process phases consists of both laboratory
and manufacturing scale evaluations of critical process parameters, in-process controls, and in-
process specifications. Studies were first performed using a validated small-scale model to
establish the proven acceptable ranges of process parameters.

The PPQ was executed with four full scale batches from vial thaw through purification. Thereby,
normal operational ranges were in general targeted. The dual lines of equipment in place for
steps 1-5 were included in the validation. Extended cell age was established during the Clinical
Campaign batches. The cell age for the PPQ batches were less than the maximum extended
number of generations studied for in vitro cell age (IVCA).
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The purification process was validated with the same four batches employed for the validation of
the fermentation process. In addition to the routine critical process parameters and in-process
controls, criteria for extended controls of CQAs analysed in eluates were included in the
validation, along with monitoring of DNA and HCP and other process derived impurities.
Consistency was moreover evaluated for the non-critical parameters and attributes, such as
yield.

The numeric acceptance criteria for the outputs, including CQA were based on a statistical review
and analysis of the data from clinical manufacturing batches and additional small-scale studies.

Results were shown compliant with the acceptance criteria. The normal operating ranges (NOR)
and the proven acceptance ranges, (PAR) both as derived from the Process characterisation were
indicated when relevant.

The validation of in-process hold times was determined based on microbial and biochemical hold
studies, as assessed by incubation of samples withdrawn from fractions of commercial scale
processing. Additional studies were completed to validate BDS freezing and shipping procedures.

Worst case scenarios based on small scale batches have set the upper limits for resin lifetime
and UF/DF membranes reuse. The commercial scale resin lifetime studies will be used to
determine the maximum number of cycles for each chromatography column based on product
yield, microbial levels, and product purity when a sufficient number of cycles have been run on
each column to assess data trends. Effective cleaning procedures used for the reuse of resins and
membranes have been demonstrated.

It is declared by a short statement that, as part of continued process verification (CPV), ongoing
monitoring, trending and review will be conducted to assure that during routine production the
process remains in a state of control. It is stated that risk management, together with any
continuous improvement opportunities, will be applied throughout the product lifecycle to
maintain the control strategy to meet product quality requirements. The CPV is acknowledged as
an appropriate measure in line with GMP, but it is not taken into account in the judgement of the
process validation, as such.

In general the results are considered supportive for the claim of a well controlled process.
Clarifications requested in the primary assessment in conjunction with the process development
and characterisation, have been acceptably provided.

Characterisation

The extent of characterisation data provided is well within the standards for a recombinant
product and also includes comparability data between process 2 (pivotal clinical batches) and
process 3 (commercial product). Significant findings relevant for comparability have already been
discussed in the section on process development above.

Specification

Specifications for albiglutide active substance are sufficiently justified. The applicant has provided
extensive forced degradation/stress studies to demonstrate that appropriate release methods are
in place. With the response to the LoQ D120, the active substance specifications were revised
and several limits were tightened and the release and shelf life specifications are the same now.
The active substance is routinely controlled by a range of chemical-physical and biological tests
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to assure consistent production of the active substance. The active substance specifications
include tests for appearance, identity, purity, potency, and quantity. The applicant sufficiently
justified not to include specifications for some impurities.

Analytical methods

The analytical assays for active substance testing and their validation are deemed acceptable.
Additional information was provided for some analytical assays upon request and was deemed
sufficient.

Batch data

The batch analysis data presented for Process 3 batches (Commercial, Qualification, and
Clinical/Stability) complies with the active substance specification in place at the time of testing,
and demonstrates manufacturing consistency. In addition results from Process 2 batches and
Process 1 batches are presented.

Reference material

There is no international reference standard for albiglutide. All reference standard batches
manufactured to date are described by results from release and characterisation testing. In
stability studies no significant changes were observed by any of the stability indicating assays at
the recommended storage conditions.

Qualification of new reference standards are described in the dossier and are found acceptable.
Every new reference standard will be qualified against RS-P3 which is considered the primary
reference standard.

Container closure system

The container closure system for albiglutide active substance is a plastic bottle with a lined
polypropylene screw cap closure. Compliance of components of the container closure system with
EP, USP and FDA requirements is stated.

Stability

Sufficient stability data has been provided to support the proposed shelf life of the active
substance. The stability data are obtained with tests which are a subset of the tests from the
release specifications selected for stability indicating properties.

Comparability exercise for Active Substance

Manufacturing Process Development History

In summary, the development of albiglutide DS encompassed various site, scale, and
manufacturing process changes to accommodate requirements for increased scale of
manufacture and to optimize individual processing steps for improvement of product quality and
manufacturing productivity. Changes have sufficiently been described.

Comparability

Assessment report
EMA/177464/2014 Page 16/124



Overall, based upon biochemical, biophysical and clinical assessments, comparability has been
established between the phase III product produced with process 2 active substance and the
commercial product manufactured with Process 3 active substance.

The exercise for demonstration of comparability involves comparison of batch data of active
substance and drug product, extended characterization, comparison of degradation profiles and
clinical bioequivalence studies. The strategy chosen is considered well in line with the guideline
ICH Q5E, “Comparability of Biotechnological/Biological Products Subject to Changes in Their
Manufacturing Process”. A variety of characterization techniques were employed to elucidate the
structure of the molecule and to compare Process 2 and Process 3. Most important, no new
impurities were found. The results of structural characterization and functionality were assessed
as highly similar for Process 2 and Process 3, albeit with a few differences.

In addition to analytical comparability, possible impact on pharmacokinetics or safety and
efficacy of differences observed between Process 2 and Process 3 active substance has been
clinically evaluated using Process 2 and Process 3 products. By reference to the assessment of
the response to the clinical safety issue which was raised in this context, this comparability issue
is considered as solved.

2.2.3. Finished Medicinal Product

Description and composition of drug product

Albiglutide drug product is presented as a lyophilized product in a 30 mg or 50 mg single use pen
injector assembled with a dual chamber cartridge (DCC), the deliverable volume is 0.5 ml. The
front chamber contains albiglutide in a lyophilised cake prepared from aqueous solution
containing sodium phosphate, mannitol, trehalose andpolysorbate 80. The rear chamber is filled
with the diluent water for injection. The DCC is assembled in the pen injector by an automated
process.

The Dual Chamber Cartridge (DCC) is a Type 1 glass barrel with rubber stoppers and a rubber
closure disc. The pen which houses the DCC is composed of a clear plastic cartridge holder and a
plastic pen mechanics sub-assembly and is supplied with a CE marked 29G, thin walled, 5-mm
pen needle.

Pharmaceutical Development

The data presented on pharmaceutical development is at large considered satisfactory. A
comprehensive list of the manufacturing lineage of albiglutide drug product batches used in
clinical studies and development is provided.

Formulation and process development

The applicant has decided to formulate the dose of albiglutide as strength (mg/DCC) and not by
specific biological activity. A link has been established between biological activity (potency assay)
and amount of protein. Formulation development studies have been presented and drug product
overfill studies were performed to deliver 0.5 mL with a target protein concentrations of 62 and
103 mg/mL respectively.

The development of the lyophilisation cycle is well described.
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Development results indicate that there is a direct relationship between protein concentration
and reconstitution time and that a longer reconstitution time therefore is needed for the 50 mg
strength compared to the 30 mg strength. Therefore, in the patient leaflet the patient is
instructed to wait for 15 and 30 minutes respectively for the powder and water to fully mix. The
applicant recommends that the drug product be administered within 8 hours after reconstitution.
There are slight changes in purity observed after 8 hours under ambient light and temperature
conditions which is consistent with the known effects of light exposure for liquid forms of
albiglutide but all proposed acceptance criteria were met for all assays at 8 hours.

DCC and pen-injector

The pen injector is specially designed and developed for the albiglutide drug product. The
albiglutide pen injector was designed in accordance with the Medical Device Directive
(93/42/EEC) and ISO 13485:2003 "Medical Devices - Quality Management Systems -
Requirements for Regulatory Purposes". Operation of the pen is satisfactorily documented and
the critical attribute is volume delivered.

The combination of the dual chamber cartridge and the pen injector forms a single integral
product, and is not considered as separate medical device. However, the relevant essential
requirements of Annex 1 to the Medical Device Directive (MDD) shall apply as far as the safety
and performance-related device features are concerned.

The Applicant has provided a Human Factors study investigating the usability of the pen device
and IFU. The study was well designed and the provided data are considered sufficient to conclude
that the IFU provides adequate information for a correct handling of the pen and that the pen
design is adequate and allows safe use. Adequate instructions for use are proved in the SPC and
labelling.

Adventitious agents

No animal-derived materials are used in the commercial manufacturing process for albiglutide
active substance or drug product, nor in the manufacture of the MCB or WCB. All media
components used in the fermentation and purification process are synthetic, biosynthetic or plant
derived. Salmon sperm DNA and Yeast extract/ Peptone Y were used early in the development
of the production cell line, specifically the Accession Cell Bank (3610, Y1G9).

Since Albiglutide is produced in Saccharomyces cerevisiae and no human or animal derived
components are used during the commercial manufacturing process the risk for transmission of
adventitious agents is found to be negligible.

Manufacture of the product
Manufacturing process and process controls

Manufacture is overall adequately described and there are no intermediates during manufacture.
Critical in-process controls were determined based on product and process understanding and
utilisation of risk management principles. In process controls are well justified for all steps.

Briefly, drug product manufacturing consists of thawing, pooling and mixing of bulk active
substance, dilution to a target concentration using an excipient solution and aseptic filling of
active substance in the front chamber of the dual chamber cartridge, lyophilisation and aseptic
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filling of WFI in the rear chamber and finally assembly into pen injectors. The sample volume for
bioburden testing has been increased from 10 to 100 ml and a pre-filtration limit of 10 cfu/100
ml is applied.

All steps of pen assembly, including labelling, are fully automated and a flow diagram of the pen
injector automated assembly and labelling processes is provided including information on holding
times, temperatures etc. It has been verified that the applied conditions do not have a negative

impact on the quality and integrity of the final drug product.

Process validation

For the process validation studies 6 batches, 3 of each strength, were produced at the
commercial batch size. Hold times, mixing parameters, lyophilization parameters were not tested
at their upper limits during PPQ as these were extensively characterized for development batches
in the commercial facility. This is found acceptable. Pen assembly was validated using three lots
representative of commercial production.

The validation studies have demonstrated that the sterilising filters are appropriate for their
intended use. Results and requirements for the media fill validation cover the maximum duration
of filling and are in line with current EU requirements.

It has been demonstrated during process development and validation that a homogenous
solution is obtained prior to filling of the front chamber. All validation batches complied with the
established in-process and release specifications. No critical deviations were observed. In
conclusion, the drug product manufacturing process has sufficiently been validated.

Control of excipients

All excipients comply with the requirements in their respective pharmacopoeial monographs (Ph
Eur or USP) and pharmacopoeial methods are used for testing. No excipients of human or animal
origin are used in the manufacture of the drug product.

Product specification

The drug product release and shelf-life specifications are found suitable for control of the drug
productand include tests for appearance, identity, purity, potency, quantity and pen injector
functionality. Several limits have been tightened and acceptance criteria for sub-visible particles
have been inciuded as requested. Microbiological quality is adequately assured during
manufacture. The methods used for routine control are deduced from the characterisation
studies, and the specification limits are set in line with batch data, including batches used in
clinical trials.

Batch data

The batch analysis data presented for commercial batches for the 30 mg and the 50 mg strength
complies with the limits in the proposed drug product specification.

Container closure system

The container closure system is adequately described. Suitability of the glass cartridge as
primary packaging is demonstrated with respect to container closure integrity, moisture
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permeation and light exposure. Functionality of the chamber is adequately documented to deliver
0.5 ml for injection.

Stability of the product
The submitted stability data sufficiently justify the proposed shelf life of the drug product.

At time of CHMP opinion real time stability data for the commercial scale batches of the drug
product, both for the 30 and 50 mg strengths (with process 3 active substance) cover 24 months
storage at 2-8 °C and several dual storage time points at 30°C. In accordance with the ICH Q5C
guideline the expiration dating should be based on real-time/real-temperature data. Therefore,
the data available at time of CHMP opinion support a shelf-life of 24 months at 2-8 °C with up to
4 weeks at < 30°C.

2.2.4. Discussion on chemical, pharmaceutical and biological aspects

In summary, the different aspects of the chemical, pharmaceutical and biclogical documentation
comply with existing guidelines. The information provided in the application demonstrates
consistent batch-to-batch production of Eperzan achieving a well-defined quality for the active
substance and the drug product. The fermentation, recovery and purification of the active
substance, albiglutide, are adequately controlled and validated. Appropriate active substance
specifications have been set. The active substance has been well characterised using state-of
the-art methods with regard to its physicochemical characteristics. The manufacturing process of
the drug product has been described and validated in sufficient detail. The quality of the drug
product is controlled by adequate test methods and specifications. The data presented support
the shelf-life proposed for active substance or drug product. No excipients of human or animal
origin are used in the product manufacture and therefore there is no risk of contamination with
viral or TSE agents by these ingredients. Recommendations for future quality development are
not given at time of positive opinion.

Although the applicant does not explicitly refer to an “enhanced approach” in terms of “Quality
by design” or “design space”, proven acceptable ranges, beyond the normal operational range,
are claimed. In general the approach of development of the process control strategy for
albiglutide active substance manufacture is endorsed. Moreover, additional data submitted during
the procedure and the results shown are considered in sufficient detail to be supportive for the
claim of a weli-controlled process.

2.2.5. Conclusions on the chemical, pharmaceutical and biological
aspects

The quality of Eperzan is considered to be acceptable when used in accordance with the
conditions defined in the SmPC. Physicochemical and biological aspects relevant to the uniform
clinical performance of the product have been investigated and are controlled in a satisfactory
way. Data has been presented to give reassurance on viral/TSE safety.
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2.2.6. Recommendation(s) for future quality development

None

2.3. Non-clinical aspects

2.3.1. Introduction

Albiglutide is a GLP-1R agonist generated through genetic fusion of two tandem copies of
modified human GLP-1 to human albumin, developed by GlaxoSmithKline. The human albumin
moiety of the recombinant fusion protein, together with engineered resistance to dipeptidyl
peptidase IV (DPP-1V), greatly extends the half-life allowing once weekly dosing by subcutaneous
(sc) injection. Albiglutide is produced in Saccaromyces cerevisiae by recombinant DNA
technology.

During development, changes in the manufacturing process for albiglutide have been conducted.
The majority of studies in the non-clinical development program were conducted using albiglutide
manufactured by the initial small-scale production process that was used in phase I and phase II
clnicial trials (Process 1). In support of phase III clinical trials, albiglutide manufacturing was
modified (referred to as Process 2) and a selected number of non-clinical studies were conducted
with this material. The product for commercial use is however manufactured in an improved
process referred to as Process 3. Material from Process 3 has not been tested in the non-clinical
program.

Safety pharmacology studies were GLP-compliant. Many of the pharmacokinetic studies are not
in accordance with GLP. This is however not considered to have any negative impact on the
results or assessment. Toxicokinetic data from the pivotal toxicology studies were analysed
according to GLP. Pivotal studies on general and reproductive toxicity were conducted according
to GLP regulations.

2.3.2. Pharmacology

Primary pharmacodynamic studies

Albiglutide is a recombinant fusion protein consisting of two copies of a 30-amino acid sequence
of modified human glucagon-like peptide 1 (GLP-1, fragment 7-36) genetically linked in series to
human albumin. The interaction of albiglutide with the human GLP-1R and activation of adenylate
cyclase was assessed in human embryonic kidney epithelial cells expressing the human GLP
receptor (HEK293-hGLP-1R). Albiglutide was less potent in the stimulation of cAMP accumulation
(ECsp = 0.24 nM) than GLP-1 (ECsy = 0.019 nM).

Aggregate findings of in vitro and in vivo effects of albiglutide in nonclinical species are
consistent with those observed with other GLP-1R agonists in humans and nonclinical species,
and support a beneficial effect on fuel homeostasis in T2DM.

In vitro and in vivo pharmacology studies revealed:

e increased insulin secretion
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e improved insulin sensitivity

e increased beta cell mass (albiglutide was comparable to exendin-4 regarding to
stimulation of beta cell proliferation, inhibition of islet cell apoptosis, and degree of islet
associated connective tissue

e reduced food consumption and body weight

¢ slowed gastric emptying

Secondary pharmacodynamic studies

Effects of albiglutide on cardiovascular and respiratory systems have been investigated in male
cynomolgus monkeys following subcutaneous administration in a combined safety pharmacology
study. Qualitative neurobehavioral assessment of central nervous system (CNS) has been
performed as a part of a repeat dose toxicity study. Albiglutide had no apparent effects on
cardiovascular function, heart rate, electrocardiographic intervals or respiratory function and did
not produce any evidence of electrocardiographic waveform abnormalities or arrhythmias.
Furthermore, there were no albiglutide-related effects on neurobehavioral functional
assessments. Safety margin of 55-fold towards highest estimated steady state human plasma
concentration at 50 mg dose was established.

2.3.3. Pharmacokinetics

Nonclinical studies were performed in mice and monkeys to study pharmacokinetics of
albiglutide. There were no significant differences between the sexes. A higher systemic exposure
was achieved in monkeys compared to mice. In mice, terminal half-life after intravenous
injection was 8 hours. In the monkey half-life after sc injection was approximately 40-60 hrs.
Together, the binding to the Fc receptor along with the DPP-1V resistance, greatly extends the
half-life of albiglutide relative to native GLP-1 (1.5 to 5 minutes). The half-life in man is several
days (3-10 days).

No studies were performed on distribution, metabolism or excretion, since such studies are not
considered informative for a recombinant protein.

2.3.4. Toxicelogy

Mouse and cynomolgus monkey were selected as species for toxicology studies. Both species are
pharmacologically relevant. Mouse was selected as the rodent species rather than rat because of
the large body of GLP-1 related pharmacology data in mouse, and rat offered no advantages with
regards to immunogenicity.

The majority of studies in the nonclinical development program were conducted using albiglutide
manufactured by Process 1. A selected number of pivotal nonclinical studies, including a 52 week
monkey study, were conducted with material from Process 2. Nonclinical studies have confirmed
comparable efficacy and pharmacokinetics between Process 1 and 2. In anticipation of
commercialization, the active substance manufacturing process was improved (referred to
hereafter as Process 3). Biochemical and bioanalytical testing demonstrate that Process 2 and
Process 3 material are comparable with the exception of approximately 2 times higher levels of
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oxidized methionines in Process 3 material, a targeted reduction in Process 3 of the inactive 6-AA
product-related impurity and a reduction in protease activity in Process 3. The higher levels of
oxidized methionines in these albiglutide product-related substances are predominantly due to
increased levels of oxidation at two of six methionines in the albumin portion of albiglutide.

Nonclinical studies with Process 3 active substance were not conducted since the oxidized
methionine levels found in Process 3 were considered qualified in the 52 week monkey study,
due to adequate margins of safety on a body weight basis for the oxidized methionines. Albumin
is considered the major and predominant antioxidant in plasma. Methionine is particularly
susceptible to oxidation, leading to methionine sulfoxide, and oxidation and reduction of
methionine is proposed as a ROS scavenging system to protect proteins from modifications.
Consequently, the added body burden of oxidized methionine by albiglutide is not considered a
safety issue in itself. However, it has been postulated that oxidization of methionine in
peptides/proteins may alter receptor affinities, pharmacodynamic effects, pharmacokinetics and
potential toxicity.

Single dose toxicity
Single dose toxicity studies in mice and monkeys did not show any unexpected findings. High
doses were tolerated, i.e. up to 1000 mg/kg subcutaneously and up to 500 mg/kg intravenously.

Repeat dose toxicity

Repeat-dose toxicity was studied up to 14 days duration in mice and monkey. Long-term toxicity
was studied in the cynomolgus monkey only due to ADA, which limited duration of studies in
mice to 14 days. Repeat dose toxicity studies with weekly sc administration for 4 weeks, 5
weeks, 26 weeks and 52 weeks were performed in cynomolgus monkeys The findings observed
in the monkey were effects based on pharmacological effects of albiglutide, i.e. decreased food
consumption and decreased body weight gain or body weight loss. High exposure multiples to
clinical exposure were reached (~70-fold AUC at the highest dose 50 mg/kg). Since systemic
exposure was high in the monkey, the general toxicity of albiglutide is appropriately studied,
however, only in one species.

In the 52-week monkey study there was a tendency of increased pancreas weight at the 50
mg/kg dose group, more pronounced in males than in females. There were no significant
differences in systemic exposure between males and females. A special investigative study was
performed by the applicant to estimate cell number and volume of acinar, ductal and islet cells
by using sterecliogical methods. The high dose group 50 mg/kg given albiglutide and a control
group given a vehicle were included in the analysis. The applicant’s conclusion of the results was
that “the quantitative assessment of islet, ductal and acinar cell number and compartment
volume by stereology, in combination with qualitative Ki67 immunohistochemistry and routine
microscopic evaluation of pancreas, indicate that the marginal pancreatic tissue weight increases
observed in monkeys given 50 mg/kg/week albiglutide for 52 weeks were associated largely with
increased volume of the acinar subcompartment and there was no evidence of ongoing
proliferative events or morphologic abnormalities. Increased islet cell number noted in monkeys
given 50 mg/kg/week was considered to be pharmacologically-mediated, not associated with
ongoing proliferation and was not considered to be contributory to the overall increase in
pancreatic weight.”
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In the investigative pancreas study (Study No 111223), immunohistochemical staining with a
panel of markers for islet cells (insulin, glucagon, somatostatin, pancreatic polypeptide),
ducts/ductules (AE1/AE3) and proliferation (Ki-67) was performed. The evaluation of these
stainings was conducted by subjective assessment, without any quantitative or semi-quantitative
analysis.

Carcinogenicity

No carcinogenicity studies have been conducted. Because of the emergence of clearing anti-
albiglutide antibodies by 14 days in rodents, meaningful 2-year studies in rats or mice are not
feasible.

The applicant has discussed the potential risk for thyroid tumours seen with other GLP-1R
agonists. There were no thyroid findings in monkeys treated for 52 weeks. It is however, agreed
that these negative findings in the monkey do not negate the C-cell proliferative effects seen in
rodents with other GLP-1R agonists. To better understand how nonclinical rodent and monkey
data extrapolates to human, studies are ongoing to examine GLP-1R distribution in thyroid (and
pancreas) from healthy, untreated rodents and monkeys compared to humans.

In order to evaluate the potential for abliglutide to induce calcitonin increase and C-cell
hyperplasia, feasibility tests were performed in immunocompromised (mu-deficient) mice. While
the model was suitable for generating liraglutide related calcitonin release and C-cell hyperplasia,
potential effects of albiglutide could not be addressed due to an unexpected decrease in
albiglutide exposure between dosing day 7 and 21. The mechanism for this decrease is unknown,
but the unpredictable toxicokinetic profile in this strain of mice indicates that they are not
suitable for assessing potential effects of albiglutide on thyroid C-cell hyperplasia. However, a
dose-dependent increase in plasma calcitonin levels was observed in male and female mice 24h
post dose at dosing day 7, indicating that albiglutide, like other GLP-1R agonists, do have the
potential to cause C-cell hyperplasia and thyroid tumours in rodents.

Reproduction Toxicity

Reproductive and developmental toxicity was studied in the mouse only. In the mouse
embryofoetal developmental study, bent ribs were observed at the high dose level (50 mg/kg).
According to the Applicant this is due to maternal toxicity. No toxicokinetics was performed on
pregnant mice. Calculations on exposure margins were based on data from studies in
nonpregnant mice. Safety margins to NOAEL was <5-fold compared to human exposure in terms
of AUC at 50 mg human dose.

Peri and postnatal studies showed the following:

All reproductive capacity parameters for the F1 generation (mating, fertility, mating index,
average number of days in cohabitation and estrous cycling) were comparable among all dose
groups. The mean duration of gestation was comparable among all dose groups. There were no
test article-related effects on litter size, pup survival and clinical observations or mean body
weights in the F2 generation pups. The NOAEL for maternal (FO) reproductive function was 50
mg/kg/day and for the postnatal development of the offspring in F1 mice was <1 mg/kg/day
based on slightly decreased pre-weaning body weight gain at all doses. There were no AUC
based safety margins calculated by the Applicant.
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2.3.5. Ecotoxicity/environmental risk assessment

Albiglutide is a recombinant protein. No risk to the environment from the use of albiglutide is
expected.

2.3.6. Discussion on non-clinical aspects

Pharmacology

The pharmacology program is considered sufficient. No issues for the safety evaluation have
been identified.

Pharmacokinetics
The pharmacokinetics program is sufficient and there are no issues.
Toxicology

No toxicity studies with the commercial Process 3 active substance were performed. The oxidized
methionine levels found in Process 3 were considered qualified in the 52 week monkey study,
due to adequate margins of safety on a body weight basis for the oxidized methionines. Albumin
is considered the major and predominant antioxidant in plasma. Methionine is particularly
susceptible to oxidation, leading to methionine sulfoxide, and oxidation and reduction of
methionine is proposed as a ROS scavenging system to protect proteins from modifications.
Consequently, the added body burden of oxidized methionine by albiglutide is not considered a
safety issue in itself. However, it has been postulated that oxidization of methionine in
peptides/proteins may alter receptor affinities, pharmacodynamic effects, pharmacokinetics and
potential toxicity.

Based on the fact that the methionines are situated on the albumine component and not on the
GLP-1 receptor binding component, that albiglutide from Process 2 and 3 appears to be equally
potent in a cAMP bioassay (provided that the applicant can verify the cAMP bioassay for Process
3), and that existing clinical data have demonstrated comparable clinical pharmacokinetic and
efficacy properties between the two processes, the lack of non-clinical studies with albiglutide
from process 3 is not considered as a major deficiency. Animal studies are not considered useful
in terms of predicting potential immunogenicity of human or humanized proteins in patients, and
the lack of non-clinical antigenicity studies with material from Process 3 is therefore acceptable.
The potential for differences in immunogenic properties between materials from different
manufacturing processes can only be determined in patients.

Chronic toxicity was only studied in monkeys, due to the emergence of clearing ADA in mice after
two weeks. The findings observed in the monkey were effects based on pharmacological effects
of albiglutide, i.e. decreased food consumption and decreased body weight gain or body weight
loss. Since systemic exposure was high in the monkey, the general toxicity of albiglutide is
appropriately studied, however, only in one species.

A safety concern regarding GLP-1 receptor agonists and potential increased risk of pancreatic
neoplasias has recently been discussed by the CHMP. The outcome from this procedure was that
there is no evidence for such risk based on available data. For albiglutide, a tendency of
increased pancreaas weight and a significant increase in islet cell number was observed in
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monkeys. These issues were further discussed by the Applicant. It is agreed that these minor
findings, with no associated pathological changes, are of no concern for the safety evaluation.

No carcinogenicity studies have been conducted. It is agreed that 2-year studies in rats or mice
are not feasible due to the emergence of ADA. As concluded by the applicant the absence of
thyroid findings in monkeys do not negate the findings on thyroid C-cell neoplasia seen with
other members of the class. Also for these, there were no findings in monkeys. The applicant has
presented initial studies in immunocompromised (mu-deficient) mice to evaluate the potential of
albiglutide to induce calcitonin increase and C-cell focal hyperplasia relative to liraglutided. These
studies showed that these mice were not suitable for long-term studies due to an early decrease
in systemic exposure. However, the finding of increased calcitonin levels after 7 days support the
view that albiglutide shares the C-cell tumorigenic properties with other members of the class. A
study on characterization of GLP-1R distribution in rodent, monkey and human thyroid is
ongoing. When finalised, the data will be submitted.

Mouse was selected as rodent species for toxicology studies. While this is acceptable, mouse has
some limitations for reproduction toxicity studies such as having fast metabolism, being stress
sensitive, and foetuses are very small, making foetal evaluations difficult. In the mouse embryo-
foetal developmental study, bent ribs were observed at the high dose level (50 mg/kg).
According to the Applicant this is due to maternal toxicity, however, the picture of the finding is
not entirely as typical caused by maternal toxicity (foetal weight was not decreased).

No toxicokinetics was performed on pregnant mice. Calculations on exposure margins were
based on data from studies in nonpregnant mice. While initial exposure would be expected to
result in high multiples to clinical exposure, the emergence of ADA will result in lower exposures
in the later part of the study. As discussed by the Applicant in the response to the Day 120 LoQ,
exposure throughout organogeneis could be demonstrated. However, due to the lack of complete
toxicokinetic data in pregnant animals, and the uncertainities in extrapolating from data in non-
pregnant animals, no clear figures on safety margins can be derived. Based on the available data
it can however be concluded that such margins would be low or non-existing.

Embryofoetal development was only studied in mice. For other members of the class, there have
been common findings likely to be related to the pharmacologically mediated effect on food
intake. These findings were generally limited to skeletal variations. However, there are
differences within the class. Thus, lixisenatide demonstrated a number of malformations in rats
and rabbits, both skeletal and visceral, and it was concluded that there may be other
mechanisms than maternal toxicity for embryofetal toxicity. As a result, the conclusions on the
embryofoetal toxicity and the resulting recommendations on use during pregnancy and in women
of child-bearing potential differ between the products. While a clearer picture of the teratogenic
potential of albiglutide in relation to other members of this class could be acquired from a study
in a second species, it is likely that the rabbit would not be suitable for this purpose since a
strong immune response to albiglutide would likely develop in this species. Also, further studies
in non-human primates cannot be justified. The conclusion drawn from the mouse study, and
the information given in the product information is considered adequate (however, with no
figures on safety margins). The strict recommendations for use during pregnancy and in women
of childbearing potential (in line with the previously agreed text for another GLP-1 receptor
agonist product, exenatide once weekly, and in both cases primarily based on the long wash-out
period), are appropriate.
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2.3.7. Conclusion on the non-clinical aspects

Some revisions in SmPC section 5.3 were implemented and all non-clinical issues raised had
been satisfactorily addressed during the procedure.

2.4. Clinical aspects

2.4.1. Introduction

GCP

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

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

° Tabular overview of clinical studies

Table 5 Overview of Study Design for Albiglutide Phase II aiid Phase III Efficacy
Studies

Number of Duration of
Subjects Primary Follow-Up Study Status/
Randomly | Background Efficacy [Treatment | Database Freeze (Completed
Study Design Population Assigned! Therapy Treatment Arms Endpoint Period]? | Studies) or Data Cut-Off Date
GLP112753 T20OM, 1049 {315) MET lacebo. 104 weeks |52 weeks; All subjects completed at least
e glutide {30 mg weekly, double-blind;
3P uptitration to [158 wask
on current
background
therapy
GLP112754 ) MET or 52 weeks
MET + 5U
on current 2. Insulin glargine {10 ynits
background daily, optional uptitration per
th Y p
GLP112758 310:(1535) FIO or 52 weeks at least
PIC + MET {30 mg weskly,
background 20Dec 2011
therapy
GLP112756 T2DM, drug Digt & Exercise
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Number of Duration of
Subjects Primary Follow-Up Study Status/
Randomly | Background Eff|cac1,r [Treatment | Database Freeze (Completed
Study De5|gn Population Assigned? Therapy Treatment Arms F*r-mc:l:l]2 Studles] or Data Cut- Off Date
GLP112757 ed, T2DM, 685 (281) MET + GLIM (1. Placebo. [ [
inadequate glutide 30 mg weekly,
glycemic control optiona Iu,,tm ation to 50 mg
on current f) ata cut-off date:
ackground 22Feb 2012
therapy
GLP102488 T2DM, 52§ (282) Glargins or glut|:lu {30 mg weskly 28 wesks Study complete
glargine + optional uptitration to 50
other oral
on current agents
background
GLP11417% 841422 MET, 5U and oe 32 weeks nong
k with fore
n to 50 mg a
on current combination .
background
therapy
GLP114130 Randomized, T2DM, 50T (254) | Diet & Exercise 26 weaks Study complete.
double-blind, or other CAD  |optional uptitration to 53 m. g
active control therapy (MET, [ sitagliptin placebo.
TZD and SU ptin 25, 50 or 100
either alone or per severity of reng
in combination ent+ albiglutide
Number of Duration of
Subjects Primary Follow-Up Study Status/
Randomly | Background Efficacy [Treatment | Database Freeze (Completed
Study Design Population Assigned! Therapy Treatment Arms Endpoint Period]2 | Studies) or Data Cut-Off Date
Phase |IB
GLP110128 Randomized, T20OM, 3 8) Diet & Exercise | 1. Exenatide 5 pg BID for 4 Study complete.
[ i of MET |y hen 10 g BID for 12
GLP110332 215 (161) Study complete.
/ D= oralantdiabe tc medications.
_| ed to treatment with glbialutkds,
13 t ks on study, 32 nesded bazad upon protocokspacfied crters (222 Section 1.4 1) and physician judgement andwas
i fr =nt "13=r=:|“:| ”:|= . zquiredto remain at the higherdose levelfor the remandzro  participation
{4 The GSK108485d3ts0552 wss orgnly frazen 23 Nov 20 33 9pen=d andrefrozenon 12 Mar 2012, s22 3R GLP 106485, Saciond 8.1.1 fordatais.

2.4.2. Pharmacokinetics

For an NCE, the Clinical Pharmacology program should aim at describing the disposition of the
substance, identify sub-groups of patients in which exposure might be altered, and potential
interactions with other medical products.
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Albiglutide is a recombinant fusion protein with a molecular weight of approximately 73 kDa and
is to be administered via subcutaneous injection. Therefore, the lack of mass-balance, food
effect, absolute bioavailability and mechanistic drug-drug interaction studies are acceptable.

In general, the albiglutide bioanalytical methods are acceptable. However, a shift in albiglutide
concentration was identified and subsequently could be attributed to switching from manual to
robotic pipetting in the sample handling.

Clinical comparability, based on PK parameters, between process 2 and 3 albiglutide was shown
in vivo. The comparability between active substance from process 1, used in the initial
characterisation of albiglutide, and active substance from process 2 or 3 were based on quality
and preclinical data.

Absorption

Albiglutide is administered subcutaneously and based on its molecular weight (73 kDa), the
primary route of absorption is likely to be lymphatic circulation. Different injection sites
(abdomen, leg and arm) did not impact the exposure of albiglutide.

Distribution

The apparent volume of distribution after a single dose of albiglutide was 8.2-18.5 L. Albiglutide
steady state was reached after 3-4 weeks and was accumulated 1.5-2 times after repeated
dosing. Albiglutide is dose proportional in the clinical relevant range (30-50 mg).

Elimination

The half-life of albiglutide was 3.6-6.8 days for subjects with type 2 diabetes and the mean

population estimate of apparent clearance (CL/F) was 67 mL/hr, based on the population PK
analysis (see below). The expected metabolic pathway of albiglutide is degradation to small

peptides and individual amino acids by ubiquitous proteolytic enzymes.

Dose proportionality and time dependencies
Population PK analysis

Population PK (PPK) analyses were conducted using non-linear mixed effects modelling methods
implemented in NONMEM, version 7.2 to describe the PPK of albiglutide.

The PPK analysis of phase III albiglutide data included data pooled from four studies
(GLP112754, GLP112756, GLP112757, GLP114130) in patients with T2DM receiving albiglutide
either alone or in combination with other anti diabetic medications. GLP114130 was a study in
renally impaired TD2M subjects. A total of 1113 subjects were included in the PK analysis (study
125754 n= 454, study 112756 n=184, study 223868 n=247, study 114130 n=247).

A one-compartment model with a first order absorption and elimination process was found to
describe the PPK of albiglutide. Inter-individual variability was estimated for CL/F only. An assay
shift factor (proportionality constant) was estimated to account for and quantifying the
magnitude of the shift in bioanalytical assay. The estimated factor (0.61) was in accordance with
the difference estimated by incurred sample reanalysis (0.67). For the effect of body weight,
eGFR, race and co-administration of insulin see special populations section below.
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The model predicted average albiglutide concentration at steady state in a typical individual
receiving a dose of 30 and 50 mg was 2681 and 4469 ng/ml, respectively.

Special populations

The results of the renal impairment study were affected by the earlier described bioanalytical
shift in albiglutide concentration and therefore the results are not consistent between the two
stages included in the study. Recalculateddata suggested a 30-40% increase in exposure in
subjects with severe renal impairment as compared to subjects with normal renal function. This
is in line with the PPK data were CL/F was decreased approximately 30% (from normal) in severe
renal impairment.

No formal studies of albiglutide have been performed in patients with hepatic impairment.

The effect of weight, gender, race and age on the PK of albiglutide was evaluated in the PPK
analysis with weight and race identified as significant covariates on CL/F. A nearly proportional
change in CL/F with weight was estimated corresponding to a decrease by 50% in CL/F and an
increase by 67% for subjects with minimum/maximum body weight (44 and 157 kg), compared
to the typical value observed with a mean body weight of 92 kg.

Age was not formally included as a covariate but was found to correlate with CL/F and explained
differences in CL/F to almost the same degree as eGFR. A decreased CL/F with age was
observed. However, it was not possible to distinguish the effect of eGFR and age due to high
correlation between the two covariates. As eGFR exhibited a slightly greater drop in objective
function value it was retained in the final model.

African American/African heritage racial group was associated with a 22% lower CL/F than other
racial groups which is considered not being clinical relevant.

Based on comparison between the estimated CL/F in the phase II study GLP110125 (n= 267)
and study in GLP110932 in Japanese patients (n=215) the exposure was 30 to 40% higher in
Japanese patients than Caucasians.

No studies have been conducted to investigate the pharmacokinetics of albiglutide in paediatric
patients.

Pharmacokinetic interaction studies

Albiglutide is a large therapeutic recombinant fusion protein of approximately 73,000 Dalton
molecular weight. Therefore, no mechanistic in vitro and in vivo drug-drug interactions have
been submitted.

A number of in vivo interaction studies with drugs commonly coadministered with albiglutide;
oral contraceptives, simvastatin, warfarin and digoxin; have been submitted. No interactions
were seen between albiglutide and these drugs except for an effect of albiglutide on simvastatin
(40% decrease in AUC and 20% decrease in Cmax) and simvastatin acid (40% increase in AUC
and 100% increase in Cmax).

Delayed gastric emptying is a known GLP-1 receptor agonist class effect. Therefore, the effect of
100 mg albiglutide on the gastric emptying of solid and liquid components was investigated.
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There was, as expected, a statistically significant increase in the time to 50% gastric emptying of
about 2-fold for both solids and liquids.

2.4.3. Pharmacodynamics

Mechanism of action
As a class, GLP-1 and its analogues are known to stimulate insulin release from the pancreatic
islets (insulinotropic release), suppress glucagon secretion and delay gastric emptying.

Primary and Secondary pharmacology

The ability of albiglutide to stimulate insulin secretion is indirectly shown via elevated C-peptide
levels and calculated insulin secretion rates during hyper- and euglycaemic clamp conditions in
study GLP108372 (a glucose clamp a Phase II stepped glucose clamp study in subjects with
T2DM). Derived insulin secretion rates following albiglutide treatment (a single dose of albiglutide
(50 mg)) were significantly higher than placebo during the hyperglycaemia plateau (9 mmol/L
[162 mg/dL]) and at the euglycaemic level of 5 mmol/L (90 mg/dL) and were similar to placebo
at lower glucose levels.

In addition, attenuated insulin and C-peptide response after a imixed meal tolerance test was
seen after 16 weeks in the albiglutide treated subjects in study GLP110932, a Phase IIb study
conducted in Japanese subjects with T2DM. The ability of albiglutide to suppress glucagon
secretion in the post-prandial state is also indicated by findings from data in this study.

It is clear that albiglutide, like other GLP-1 receptor agonists, delays gastric emptying both for
solids and liquids and this is shown in in healthy men (study GLP107030). For solids, the gastric
emptying t1/2 increased from 1.14 hrs at Day 4 to 2.23 hrs at Day 11 (p=0.0112). For liquids,
gastric emptying t1/2 increased from 0.28 hrs at Day 4 to 0.69 hrs at Day 11 (p=0.0018). This
effect on gastric emptying is of importance for timing of concomitant medications (as mentioned)
and adverse events such as nausea, vomiting and potentially obstipation and this is reflected in
the SmPC sections 4.4 special warnings and precaution for use (patients with gastroparesis) and
section 4.5 other forms of interaction.

The counteracting hormone response to hypoglycaemia was evaluated in Study GLP108372. The
results indicate that the counter-regulatory hormone response is preserved during provoked
hypoglycaemia in the presence of albiglutide. In the hypoglycaemic range levels glucagon
increased in a comparable manner for both groups. As a matter of fact, the increase in glucagon
response is enhanced in the albiglutide group. Albiglutide treatment did not impair the adrenergic
(epinephrine, norepinephrine), pituitary (growth hormone), or hypothalamic-pituitary-adrenal
(HPA) axis (cortisol) counter-regulatory response to hypoglycaemia. No significant difference in
the recovery time from hypoglycaemia between albiglutide and placebo.

In the thorough QTc study, there were no indication of a QT prolonging effect but an increase in
heart rate is seen. The mean changes from baseline in heart rate (AHR) were similar for
albiglutide 30 mg (one dose), placebo, and moxifloxacin (approx 1 bpm for all) but after repeat
dosing with albiglutide 50 mg, the mean placebo-corrected AHR (AAHR) increased with approx 6-
8 bpm. This is a finding that also has been seen with other GLP-1 receptor agonists.
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PK/PD

Exposure-response analyses were conducted to characterize the relationship between albiglutide
concentration and improvement in glycaemic control observed in the phase III studies
GLP112754, GLP112756, GLP112757 and GLP114130. PD markers of glycaemic control were
fasting plasma glucose (FPG) and glycosylated haemoglobin (HbA1c). Covariate evaluations were
also performed to identify covariates influencing the exposure-efficacy relationship.

An effect compartment model was employed to account for the lag in achieving maximal HbA1lc
reductions. FPG reduction was assumed to be a more rapid process. The concentration effect
relationship for both PD markers was characterized using an inhibitory Emax model and the
placebo response by a modified exponential function

The final PK-HbA1c model included age as a covariate for baseline where older age was
associated with lower baseline HbA1lc. For FPG age and sex were identified as covariates for
baseline. Older age was associated with lower baseline FPG and female subjects had
approximately 5% lower baseline than male subjects.

Results from the final PK/PD model suggested that albiglutide dosing could produce a
theoretically possible maximum percentage reduction (Emax) in HbAlc and FGP of 15.8% and
26%, respectively. The concentration required to reduce HbAlc and FPG by half of the Emax
(EC50) was 2030 ng/mL and 1690 ng/ml, respectively. Model predicted weekly average
albiglutide concentration in the phase III trials analyzed in the PPK analysis were for the 30-mg
and 50-mg dose levels 2681 and 4469 ng/mL, respectively.

2.4.4. Discussion on clinical pharmacology

The reason for the observed shift in albiglutide concentration was identified and subsequently
could be attributed to switching from manual to robotic pipetting in the sample handling. The
Applicant have corrected the pre-shift data, where needed, and described/justified the decision
to correct or not correct selected pre-shift data.

The comparability between active substance from process 1, used in the initial characterisation of
albiglutide, and active substance from process 2 or 3 were based on quality and preclinical data.

Population PK (PPK) analysis

The PPK analysis of the phase III data in patients with T2DM was in general well performed and
reported. The results were in accordance with earlier PPK analyses of the phase II data. The
estimated assay shift factor (AS1) seems to be a reasonable approach to account for and
quantify the bioanalytical shift.

In the analysis of phase III data the estimates of V/F and Ka differed from the previous studies
probably due to the limited sampling during absorption and distribution. The difference may also
be a result of the ignored inter-individual variability on V/F (including a correlation with CL/F)
although being highly significant and a likely relationship between weight and V/F. The estimates
of V/F and Ka might thereby not be completely reliable.
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The goodness-of-fit plots for the final model reveal a reasonable fit with respect to the overall
data. Predictive performance was illustrated by prediction corrected visual Predictive Checks
which in general showed an adequate description of the data.

Special Populations

The difference in exposure in different weight groups is considered less important in clinical
practice. In case of low exposure due to high clearance (in patients with a high bodyweight),
there is a possibility to increase the dose to 50 mg. In case of high exposure (in light patients)
safety of the 30 mg dose regimen is covered by the safety data of the 50 mg dose regimen.
Furthermore, BMI does not appear to influence efficacy (see section on Clinical efficacy).

Interactions

The mechanistic reason for the observed interaction between albiglutide and simivastatin is
unclear. Based on the clinical safety study data included in this application, the PK interaction
with simvastatin did not result in a change in the frequency of simvastatin adverse event when
coadministered with albiglutide.

2.4.5. Conclusions on clinical pharmacology

The pharmacokinetics of albiglutide is of a more descriptive nature since albiglutide is a
recombinant fusion protein with a molecular weight of approximately 73 kDa and is to be
administered via subcutaneous injection.

Different injection sites (abdomen, leg and arm) did not impact the exposure of albiglutide.
Albiglutide steady state was reached after 3-4 weeks, in line with its half-life of 3.6-6.8 days (in
subjects with type 2 diabetes), and accumulated 1.5-2 times after repeated dosing. A delayed
gastric emptying, a known GLP-1 receptor agonist class effect, was evident also for albiglutide.

As a class, GLP-1 and its analogues are known to stimulate insulin release from the pancreatic
islets (insulinotropic release), suppress glucagon secretion and delay gastric emptying. These
mechanisms of action has been confirmed directly or indirectly in the performed
pharmacodynamic studies which indicate that there do not seem to be any major difference
between the mechanisms of albiglutide compared to other compounds in the class of GLP-1
receptor agonists. In addition, albiglutide does not seem to blunt the hypoglycaemic response.
The effect on gastric emptying is of importance for timing of concomitant medications and
adverse events such as nausea, vomiting and (potentially) constipation. This is adequately
reflected in the SmPC.

2.5, Clinical efficacy

The safety and efficacy of albiglutide in humans has been evaluated in 10 clinical studies (Table
5). A total of 6043 subjects have participated in the clinical development program, of which 3358
have received albiglutide.

Three of the Phase III studies were complete (GLP114179, GLP108486, and GLP114130) at the
time of the submission, and 5 were ongoing in long-term extension phases past the primary
endpoints (GLP112753, GLP112754, GLP112755, GLP112756 and GLP115757). The initial
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analyses for this submission were conducted when all remaining subjects in the five 156-week
studies (GLP112753, GLP112754, GLP112755, GLP112756 and GLP112757) had completed at
least 2 years of treatment and had been assessed for the primary efficacy endpoint. The final
study reports for the ongoing studies were submitted by the Applicant during the procedure.

2.5.1. Dose response studies

Clinical Comparability of Process 2 (Phase III Material) and Process 3 (Commercial
Formulation) Derived Albiglutide Product - Efficacy

During the clinical development of albiglutide (GSK716155) there have been three manufacturing
processes used to produce albiglutide active substance: Process 1, (Phase I, Phase II studies)
Process 2 (Phase II Japan and Phase III studies) and Process 3 (intended commercial
formulation).

All the Phase III clinical studies were conducted with Process 2 drug product. Process 3 is the
intended commercial formulation. The clinical comparability of Process 2 drug product (Phase III)
and Process 3 drug product (commercial formulation) was investigated following repeat dosing
for 12 weeks in study GLP114856 which included 308 subjects, randomised 1:1. The secondary
efficacy endpoints showed no statistically significant differences between Process 2 and Process 3
and the mean changes from Baseline were consistent with the ciinical profile of albiglutide:
HbA1lc mean change from Baseline to Week 17 was -0.75% and -0.84% for Process 2 and 3,
respectively.

Further, as part of the clinical comparability assessment, Process 3 albiglutide was introduced
into the extension phase of 2 Phase III clinical studies: GLP112754 (open-label insulin
comparison) and GLP112756 (double-blind monotherapy study). In these studies a masked
“switch” of albiglutide in all study subjects from Process 2 to Process 3 was assessed, with
subjects acting as their own controis. A total of 456 patients have received Process 3 albiglutide
with an average exposure of 35 weeks (range 8-65 weeks). A total of 225 patients remained on
Process 2 albiglutide throughout the studies. Drop-out rates were rather low (0-10 %), however,
higher in the comparator groups and the group only treated with Process 2, which could
introduce bias by selecting patients more compliant and tolerant to treatment in the Process 2/3
group. Across the GLP112754 and GLP112756 studies, HbAlc remained stable in the observed
cases without rescue populations in those subjects who were switched.

Dose response studies

The doses and dosing regimen for the albiglutide Phase III studies were determined based on
results from nonclinical studies and PK and PD data from clinical studies in healthy volunteers
and in subjects with T2DM.

The 2 Phase IIB dose-finding studies were both conducted in subjects with T2DM (Study
GLP110125 and study GLP110932).

Study GLP110125 was a multicenter, randomized, double-blind, placebo-controlled, parallel-
group study evaluating the efficacy, safety, and tolerability of various dose levels and regimens
of albiglutide compared with placebo and with exenatide BID (Byetta) as an open-label reference
arm over a 16-week treatment period in subjects with type 2 diabetes mellitus. A total of 356
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subjects with T2DM who were treated with either diet and exercise or with metformin, whose
HbA1c results were between 7% and 10%, inclusive, and who had a BMI of at least 20 kg/m? but
no more than 40 kg/m? were randomly assigned to dosing regimens that were formed as
combinations of dose level (4, 15, 30, 50, and 100 mg) and dosing interval (weekly, every other
week, or every 4 weeks subcutaneous injections).

The outcome of the primary endpoint of model-adjusted change from Baseline in HbAlc at Week
16 is shown in Figure 5. The results were statistically significant versus placebo for the 30 mg
weekly (p=0.0027), 30 mg and 50 mg every other week (p=0.0057 and p=0.0032), and 100 mg
every 4 weeks (p=0.0022) regimens.

Figure 5 Mean (+/- SE) Change from baseline HbAlc at Week 16 (ITT - LOCF)
in Study GLP110125
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Study GLP110932 was a multicenter, randomized, double-blind, placebo-controlled, 4 parallel-
group study evaluating the efficacy, safety, and tolerability of various dose levels and regimens
of albiglutide compared with placebo over a 16-week treatment period in Japanese subjects with
type 2 diabetes mellitus. A total of 215 Japanese subjects with T2DM who were treated with
either diet and exercise or with a stable dose of 1 oral antidiabetic medication other than
thiazolidinedione for at least 8 weeks before screening, whose HbA1lc results were between 7%
and 10%, inclusive, and who had a BMI of at least 18 kg/m? but no more than 35 kg/m? and
fasting C-peptide of at least 0.26 nmol/L were randomly assigned in a 1:1:1:1 ratio to albiglutide
15 mg or 30 weekly, 30 mg every other week or placebo weekly.

The primary endpoints of model-adjusted change from Baseline in HbAlc at Week 16 were
-0.61%, -1.27%, -0.82%, and +0.28% respectively, in the 15 mg weekly, 30 mg weekly, 30 mg
every other week, and placebo weekly regimens. The results were statistically significant versus
placebo for each of the active treatment regimens (p<0.0001).

Based on these data and taking the tolerability profile into account, the 30 mg weekly dose was
selected for the Phase III program.

Evaluation of the 50 mg weekly dose

All Phase III studies except GLP112755 included an albiglutide treatment arm of 30 mg weekly
with either optional or forced uptitration to 50 mg weekly. Although the 50 mg weekly dosing
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regimen was not studied in the Phase IIB dose-ranging studies, the 50 mg and 100 mg doses
were used with longer dosing intervals in study GLP110125. Since there was some increase in
efficacy as the dose increased within the regimens tested, it was postulated that a subset of
subjects would require and tolerate an albiglutide dose higher than 30 mg weekly to achieve
appropriate HbA1lc control.

In Phase III, the uptitration occurred either because of insufficient glycaemic control with
albiglutide 30 mg (optional uptitration following a protocol-specific algorithm) or in study
GLP112756 and study GLP114179, uptitration occurred for all subjects treated with albiglutide
irrespective of the degree of glycaemia (forced uptitration) provided a study design that allowed
independent efficacy assessment of the albiglutide 50-mg weekly regimen.

Benefit of Uptitration of Albiglutide to 50 mg Weekly

Study GLP112756 demonstrated that the reduction from Baseline in HbAlc, FPG, and body
weight at Week 52 were numerically greater with a 50 mg once weekly dose of albiglutide
compared to a 30 mg once weekly dose (HbAlc change from baseline -0.70 % for 30 mg and -
0.89 % for 50 mg). This differential effect was maintained out to at least Week 130.

In Study GLP114179 where there was forced uptitration of albiglutide from 30 mg to 50 mg at
Week 6, subjects showed a clinically significant decrease in HbAlc from Baseline at Week 32
[-0.78% (95% CI -0.87, -0.69)].

Efficacy of Optional Uptitration from Individual Studies

In Phase III studies (GLP108486, GLP112753, GLP112754, and GLP112757) the dose of
albiglutide was increased to 50 mg according to clinical need. As shown in Figure 6, subjects in
the 4 studies initially had a glycaemic response to albiglutide 30 mg. However, as HbA1lc started
to rise, dose uptitration to 50 mg resulted in further improvements in HbAlc. The improvements
in glycaemic parameters after increasing to 50 mg albiglutide weekly occurred across all the
concurrent background antidiabetic therapies included in the albiglutide studies. A total of 77.0%
of albiglutide subjects had their dose uptitrated from 30 mg to 50 mg; with 27.4% uptitrating
within the first 6 months of treatment. The mean time to uptitration was 31.2 weeks. Compared
with the group that was not uptitrated, a greater proportion of subjects in the uptitrated group
had a BMI >35 kg/m?, HbA1c that was >8%, and used metformin and a sulfonylurea as baseline
antihyperglycaemia oral therapy.

With this strategy, HbAlc was maintained or further decreased up to 130 weeks.
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Figure 6 Mean Change From Baseline in HbAlc (%) Relative to Time of

Uptitration Excluding Postrescue Values (Albiglutide Uptitrated Population -
00C)
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HbA1c = glycosylated haemoglobin; LPU = last dose prior to uptitration; OC = observed cases; SE =
standard error.

2.5.2. Main studies

Pivotal Studies GLP112753, GLP112754, GLP112755, GLP112756, GLP112757,
GLP114179, GLP108486 and GLP114130

The 8 studies included in the phase III program share a number of methodological features, thus

these features will be discussed together. A short description of the study designs is given in the
following:

GLP112753 was a double-blind, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly with masked optional uptitration to 50 mg weekly) to treatment with
placebo, glimepiride (2 mg daily with masked optional uptitration to 4 mg daily) and sitagliptin
comparators in subjects with T2DM already treated with background metformin therapy. The
primary endpoint was at Week 104 and the study continued to Week 156 (3 years).

This study investigated the use of albiglutide therapy as add-on to metformin and provides
comparison to the oral therapies, sitagliptin and glimepiride.

GLP112754 was an open-label, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly with open optional uptitration to 50 mg weekly) to treatment with
insulin glargine (titrated as per protocol) in subjects with T2DM already treated with background

metformin £ SU therapy. The primary endpoint was at Week 52 and the study continued to
Week 156 (3 years).
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This study investigated the use of albiglutide therapy as add-on to metformin or as add-on to
metformin plus SU in subjects who are candidates for insulin.

GLP112755 was a double-blind, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly) to treatment with placebo in subjects with T2DM already treated with
background pioglitazone £ metformin therapy. The primary endpoint was at Week 52 and the
study continued to Week 156 (3 years).

This study investigated the use of albiglutide therapy as add-on to TZDs or as add-on to TZDs
plus metformin.

GLP112756 was a double-blind, randomized, Phase III study which compared albiglutide
treatment (both 30 mg and 50 mg weekly) to treatment with placebo in subjects with T2DM
treated with no background OAD therapy. The primary endpoint was at Week 52 and the study
continued to Week 156 (3 years). No optional albiglutide dose uptitration occurred and subjects
in the 50-mg dose arm all underwent a forced uptitration from albiglutide 30 mg to 50 mg
weekly at Week 12.

This study investigated the use of albiglutide as monotherapy added to diet and exercise
therapy. The two separate albiglutide treatment arms allows for dose response assessment.

GLP112757 was a double-blind, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly with masked optional uptitration to 50 mg weekly) to treatment with
pioglitazone (30 mg daily with masked optional uptitration to 45 mg daily) and placebo in
subjects with T2DM already treated with background metformin + glimepiride therapy (maximum
glimepiride dose of 4 mg). The primary endpoint was at Week 52 and the study continued to
Week 156 (3 years).

This study investigated the use of albiglutide therapy added to metformin plus SU in a population
with more advanced disease and permits direct comparison to pioglitazone.

GLP114179 was an open-label, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly with forced uptitration to 50 mg weekly at Week 6) to treatment with
liraglutide (titrated over a 2 week period from 0.6 mg to 1.8 mg daily as per the package insert)
in subjects with T2DM who were already treated with a background regimen of metformin, SU,
TZD, or any combination of these oral antidiabetic medications. The primary endpoint was at
Week 32 and the treatment period also ended at Week 32.

This study investigated the use of albiglutide therapy added on to metformin, SU, TZD, or any
combination of these 3 agents and permits direct comparison to another member of the GLP-1R
agonist class.

GLP108486 was an open-label, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly with optional uptitration to 50 mg weekly) to treatment with pre-
prandial insulin lispro (titrated as per protocol) in subjects with T2DM already treated with a
background regimen of insulin glargine plus oral agents. Subjects continued on their current
regimen of oral antidiabetic medication, including metformin, TZDs, and alpha-glucosidase
inhibitors, for the duration of the study with the exception that use of SUs, glinides, or DPP-IV
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inhibitors were discontinued. The primary endpoint was at Week 26 and the study continued to
Week 52.

This study investigated the use of albiglutide therapy added to insulin glargine and added on to
dual oral therapy (metformin £ TZD and metformin £ alpha-glucosidase inhibitors) and permits
direct comparison to prandial insulin lispro.

GLP114130 was a double-blind, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly with masked optional uptitration to 50 mg weekly) to treatment with
sitagliptin (25 mg, 50 mg or 100 mg; dose adjusted by GFR at randomization as per the
sitagliptin package insert) in subjects with T2DM with mild, moderate, or severe renal
impairment (eGFR =15 and <90 mL/min/1.73 m?) already treated with a background regimen of
metformin, SU, or TZD, alone or in combination. The primary endpoint was at Week 26 and the
treatment period ended at Week 52. The GLP114130 study population was consistent with the
albiglutide Phase III studies with the exception that subjects with moderate and severe renal
impairment were also enrolled. The other Phase III albiglutide studies excluded subjects with
moderate and severe renal impairment.

This study investigated the use of albiglutide therapy in patients with renal impairment.
Methods

The Phase III studies were all comprised of 4 study periods: a Pre-screening and Screening
Period of 2 weeks; a Run-in/Stabilization Period of 4 weeks (4-8 weeks in GLP108486 since
subjects on other types of insulin were required to switch to insulin glargine and 6-8 weeks in
GLP112757 since subjects on other types of SU were required to switch and be stabilized on daily
doses of 4 mg glimepiride and at least 1500 mg of metformin for at least 8 weeks before
randomization); a Treatment Period evaluating efficacy and safety, and Post-treatment Follow-up
Period of 8 weeks.

Study Participants

For all Phase III studies, the inclusion/exclusion criteria were reflective of the general population
of adults with T2DM i.e., there was no upper restriction on age (with the exception of study
GLP108486 where the upper age limit was 75 years) and subjects with a history of CV disease
were permitted to participate (although subjects with clinically significant CV disease within 2
months or a cerebrovascular event within 1 month of screening [3 months in France] were
excluded). The inclusion and exclusion criteria were selected to be consistent throughout the
program with modifications as appropriate per the objectives of the protocols and in
consideration of subject safety.

Key inclusion criteria were: male or female of 18 years or older, body mass index (BMI) =20
ka/m? and <45 kg/m?, HbA,. between 7% and 10% (10.5% for Study GLP108486) and
creatinine clearance >60 mL/min, calculated as estimated glomerular filtration rate (eGFR) using
the Cockcroft Gault criteria, with the exception of Study GLP114130, where subjects with Stages
2-4 chronic kidney disease were recruited.

Randomization of eligible subjects was stratified by prior history of myocardial infarction (MI)
(yes versus no), HbAlc (<8.0% or =8.0%:; all studies except GLP112755), age (<65 or =65
years of age; all studies except GLP108486) and where appropriate, by background antidiabetic
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medication (studies GLP108486, GLP112754, and GLP112755 only). In the renal impairment
study GLP114130, eligible subjects were also stratified by severity of renal impairment (mild,
moderate, or severe).

The inclusion and exclusion criteria were generally more open than usually seen.
Treatments

Albiglutide had a starting dose of 30 mg weekly throughout the Phase III studies. Background
treatments and comparators are given in Table 6.

Objectives

However, given the intent of diabetes treatment and the duration of the Phase III studies, select
albiglutide studies allowed subjects who experienced persistent hyperglycaemia (after
randomization) to undergo optional dose titration (with the exception of study GLP112755)
and/or hyperglycaemia rescue. While the study protocol provided glycaemia rescue criteria, the
decision as to when the use of diabetes medication was captured as a rescue medication and the
decision of rescue medication class (specific drug) was determined by the investigator, except
that addition of other GLP-1 receptor agonists was prohibited in subjects known to be in the
albiglutide treatment group (e.g., open label studies). The addition of a dipeptidyl peptidase IV
inhibitor (sitagliptin) was discouraged.

The preferred post-rescue add-on treatments were insulin (all studies) and metformin

(study GLP112756). Subjects already receiving insulin glargine as study medication or
background therapy (studies GLP112754 and GLP108486) may have required a prandial insulin
to achieve glycaemic control. If the investigator used insulin, careful monitoring was advised
because of the subjects’ continued use of blinded medications. Other medications may have been
added at the investigator’s discretion.

Subjects who qualified for hyperglycaemia rescue according to the glycaemic criteria defined in
the protocol continued in the study after initiation of rescue therapy, receiving active masked (if
applicable) study treatment, as assigned, with albiglutide and comparators until the study was
completed.

Outcomes/endpoints

The primary efficacy endpoint for the individual albiglutide Phase III studies was change in HbA;.
from Baseline. The timing of the primary endpoint assessment ranged from 26 weeks to 104
weeks (see Table 6).

The secondary efficacy endpoints for the individual albiglutide Phase III studies and the
integrated analysis include:

e Change from Baseline in HbA;. over time
e Change from Baseline in FPG at primary endpoint and over time

e Proportion of subjects who achieve an HbA;. treatment goal of <6.5%, <7.0%, or <7.5% at
the primary endpoint

e Time to hyperglycaemia rescue
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e Change from Baseline in body weight at primary endpoint and over time
Sample size

The individual phase III studies were powered to demonstrate superiority vs. placebo or non-
inferiority vs. an active comparator with a non-inferiority margin of 0.3% or 0.4% (studies
GLP108486 vs. lispro insulin and GLP114130 vs. sitagliptin).

Randomisation

Randomization was stratified by prior history of myocardial infarction (MI) (yes versus no),
HbAlc (<8.0% or =28.0%; all studies except GLP112755), age (<65 or =65 years of age; all
studies except GLP108486) and where appropriate, by background antidiabetic medication
(studies GLP108486, GLP112754, and GLP112755 only). In the renal impairment study
GLP114130, eligible subjects were also stratified by severity of renal impairment (mild,
moderate, or severe).

Blinding (masking)

Five of the studies were double-blind using matching placebo as comparator and/or as a mean to
achieve blinding using double-dummy technique in studies with active comparators. In the three
studies that had an open-label design (GLP112754, GLP108486 and GLP114179) this was
justified by that subjects on active control used injectable products (glargine, lispro, liraglutide),
and frequent placebo injection over the duration of the studies was not considered acceptable.

Statistical methods

The same overall analysis approach and analysis methods/tests were used for all eight phase III
studies.

The primary efficacy population was the ITT Population that consisted of all randomized subjects
who received at least 1 dose of study medication, had a baseline assessment and at least one
post-baseline assessment (scheduled or unscheduled) for the primary endpoint of HbA1lc.
Analyses were performed on both last observation carried forward (LOCF), and observed case
(OC) data sets with the former being primary. By using the LOCF method, subjects who qualified
for hyperglycaemia rescue before the primary efficacy assessment had their HbAlc recorded at
the time of rescue and carried forward for primary analyses. Follow-up assessments continued
beyond rescue, and post-rescue HbA1lc assessments were used in sensitivity analysis. For
subjects who withdrew from the study, the last valid observation recorded on treatment
{scheduled or unscheduled) was carried forward to all remaining visits.

The primary efficacy analysis was based on an analysis of covariance (ANCOVA) model with main
effects for treatment group, region, history of prior myocardial infarction (MI) (yes versus no),
and age category (<65 years versus =265 years) and with Baseline HbAlc as a continuous
covariate. In study GLP 114130 the primary model also included a factor for renal impairment
(mild, moderate, severe) and in studies GLP112754, GLP112755 and GLP108486 respectively
also a factor for current oral anti-diabetic therapy.
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Sensitivity analyses of the primary endpoint were performed based on the OC algorithm that
used observed HbA1c values with no missing data imputation and, in one analysis excluded post
rescue values and in another analysis included post rescue values (in some of the studies the
latter analysis was post-hoc).

Additional sensitivity analyses were based on repeated measure ANCOVA models with inclusion
of all observed measurements, including post-rescue measurements and also with terms for
treatment-by-rescue interaction. Another sensitivity analysis was performed based on ITT using
LOCF but excluding subjects with major protocol deviations (in some studies this analysis was
post-hoc).

Secondary efficacy analyses of FPG and body weight were based on the same ANCOVA model as
for the primary efficacy variable. In analyses of the proportion of subjects achieving HbA1lc goals,
extended Mantel-Haenszel tests were used with supportive analyses based on logistic regression
models with effects for treatment and other main effects variables (region, history of prior MI,
age category, and Baseline HbA1lc category). Time to hyperglycaemia rescue was compared
using log-rank tests.

Multiple comparisons adjustment strategies using sequential testing procedures were
implemented among the primary and pre-specified key secondary objectives to preserve the
nominal significance level of 0.05. Specifically, in studies with a non-inferiority objective, if non-
inferiority was established, a superiority test was to be conducted.

Within each study a set of sub group analyses were planned and to support efficacy consistency
across subgroups treatment-by-subgroup interactions were explored.

All safety summaries and analyses were to be performed for the safety population consisting of
all randomised subjects who received at least one dose of study treatment with analyses
according to treatment received. Post-rescue measurements of safety parameters were included
in analyses without any special handling.

All blinded and unblinded statistical analyses for studies that were performed prior to study
completion (that is, prior to subjects completing 3 years of treatment and the freezing of the
clinical database) were performed by separate statistical teams at the CRO, otherwise not
involved in the conduct of the study. All personnel involved in the conduct of a study were to
remain blinded. All procedures were detailed in a separate document before executing any
analysis (Charter for Work Process Flow for Maintaining Blind: Albiglutide Phase III studies).

Results

In the following, summary tables for the results across studies are provided.
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Participant flow

Table 6 Disposition of All Subjects Enrolled in Albiglutide Phase III Studies
(up to 2-year data)

Disposition Clinical Study Disposition, n (%)
GLP112753 | GLP112754 | GLP112755 | GLP112756 | GLP112757 | GLP108486 | GLP114179 | GLP114130
Randomized 1049 779 310 309 685 586 841 507
population’
Safety population’ 1012 754 (95.6) | 301(97.1) | 301(97.4) | 663(96.8) | 566 (96.6) | 812(96.6) | 495 (97.6)
(96.5)
Discontinued 335(31.9) | 237(304) | 91(29.4) | 107(34.6) | 254(37.1) | 81(13.8) 128 119 (23.5)
treatment' (15.2)!
Adverse event 51(4.9) 54 (6.9) 22 (1.1) 24 (1.8) 53 (7.7) 18 (3.1) 72 (8.6) 52 (10.3)
Protocol violation 17 (1.6) 13(1.7) 7(2.3) N/A 11 (1.6) 2(0.3) 3(0.4) 501.0
Noncompliance 34(3.2) 324.1) 5(1.6) 8 (2.6) 20(2.9) 8(1.4) 9(1.1) 8(1.6
Severe or repeated
occurrences of 1(0.1) 1(0.1) N/A N/A N/A N/A 0 0
hypoglycaemia
Lost to follow-up 40 (3.8) 32(4.1) 9(29) 21(6.8) 19 (2.8) 18(3.1) 16 (1.9) 8 (1.6)
Withdrew consent 156 (14.9) | 94 (12.1) 36 (11.6) 40 (12.9) | 122(17.8) 28 (4.8) 22 (2.6) 38(7.5)
Investigator decision 16 (1.5) 7(0.9) 4(1.3) 4(1.3) 5(0.7) 2(0.3) 2(0.2) 8(1.6)
Termination of site 17 (1.6) 1(0.1) 5(1.6) 5(1.6) 16 (2.3) 4(0.7) 0 0
by sponsor
Other 21(3.4) 3(0.4) 3(1.0) 5(1.6) 8(1.2) 1(0.2) 4(0.5) 0
Completed active
treatment/continuing | 677 (64.5) | 508 (65.2) | 210(67.7) | 194 (62.8) | 409 (59.7) | 485(82,8) | 686 (81.6) | 376 (74.2)
in study
ITT population’ 999 (95.2) | 735(94.4) | 299 (96.5) | 296 (95.8) | 657 (95.9) | 563(96.1) | 805(95.7) | 486 (95.9)
Duration of 3 years 3 years 3 years 3 years 3 years 52 weeks | 32weeks | 52 weeks
treatment period

ITT = Intent-to-Treat; N/A = not available.

Note: The study treatment durations were as follows: Studies GLP112753, GLP112754, GLP112755, GLP112756 and GLP112757 are
all 3-year duration (ongoing at time of submission with 2-year data reported), Study GLP108486 = 52-weeks, Study GLP114179 =
32 weeks, and Study GLP114130 = 52 weeks.

1 The study populations and discontinued subjects are totals, representing all subjects in all treatment groups.

Discontinuation rates were relatively high which should be seen in the light of the long duration
of the studies. In the shorter studies, discontinuation rates were about 15 %. During the third
year, the drop-out rate ranged from 4 to 7 %. When looking at the individual studies, there were
no gross imbalances between the different study arms with regards to discontinuations.
Differences in withdrawal rates due to AEs were small.

Recruitment

The clinical development program for albiglutide has been conducted in 19 countries: US, Spain,
Germany, France, UK, Russia, South Africa, Israel, Columbia, Brazil, Mexico, Peru, Australia,
Hong Kong, India, Japan Korea, Philippines, and Taiwan. Japan development and China
development are progressing along separate timelines. By region, the US contributed
approximately 75% of albiglutide-treated subjects, with approximately 5% from Asian regions,
whereas Europe contributed the smallest percentage of subjects.

All studies were multicenter studies, each study involving between 134 to 289 centers.

Assessment report
EMA/177464/2014 Page 43/124




Conduct of the studies
A routine GCP inspection of three sites (two investigator sites and a CRO site) were performed in
connection with the evaluation of this Marketing Authorization Application. During these
inspections, no critical deviations were observed.

Baseline data

Table 7 Demographics and Baseline Characteristics of Subjects Enrolled in
Albiglutide Phase III Studies

GLP112753 | GLP112754 | GLP112755 | GLP112756 | GLP112757 | GLP108486 | GLP114179 | GLP114130 TOTAL
n (%)
Mean age at 55.9
randomization 54.5 55.5 55.0 52.9 55.2 55.6 55.6 63.3 (10 62)
(years) )
Age Category, n (%)
<65 years 853 (84.3) | 626 (84.0) | 253 (84.1) | 251(83.4) | 548 (82.7) | 481(85.0) | 667 (82.1) | 279 (56.4) (%%598)
265 years 159 (15.7) | 119(16.0) | 48(15.9) | 50(16.6) | 115(17.3) | 85(15.0) | 145(17.9) | 216 (43.6) (19371)
Sex, n (%)
Female 530 (52.4) | 327 (43.9) | 121(40.2) | 135(44.9) | 310(46.8) | 298 (52.7) | 403 (49.6) | 229 (46.3) (3‘38513)
Male 182 2542
(476) | 418(56.1) | 180(598) | 166(55.1) | 353(532) | 260(47.3) | 409(504) | 266(537) | o7y
Race?, n (%)
White -
White/Caucasian/ 3268
Europenn 723(714) | 500 (67.1) | 212(704) | 242(804) | 456(69.1) | 345(610) | 562(692) | 226(457) | o
Heritage
Mean duration
of diabetes 6.02 8.77 710 3.97 8.93 11.07 8.37 11.23
(years)
Diabetic
ue -
condition, n(%) | 644700 | 752793 | 72.0:80.1 | 525634 | 77.1-816 845 80.0-838 | 90.0-94.3
Subjects with any
conditions
Prior MI (%) 44 5.0 43 3.0 42 8.7 3.9 8.7
0,
Mean HbAlc (%) | g g 831 811 8.10 824 8.46 817 8.18
Mean body 91.83
weight (ko) 90.68 94.91 98.90 96.09 90.79 92.06 92.25 8304 | o703
Mean body
mass index 3258 33.12 34.11 33.52 3217 33.03 32.79 30.39 32.62
(kg/m?)
Body mass index category, n (%)
2
<25 kg/m 5261) | 346 | 1137 | 1137 | 5107 | 44q8) | s669 | 71(143) (%3%
22510 <30kgM? | 99 97.9) | 179 24.0) | 67(223) | 650216) | 177(267) | 126 (223) | 207 (255) | 171 (345) (12%73)
23010 <35kg/m? | 330 306) | 238(31.9) | 85(283) | 95(316) | 221(333) | 158(27.9) | 245(302) | 141 (285) (13%13)
235 kg/m? 348 (34.4) | 204 (39.5) | 137 (45.7) | 130 (43.2) | 214 (32.3) | 238 (42.0) | 304 (37.4) | 112 (22.6) (13273?)

The population included is considered representative for T2DM and with no large differences
across the study program, with the exception of study GLP114130 (renal impairment), which
included older patients who were less obese. The duration of disease was longer in study
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GLP108486 (add-on to insulin) and study GLP114130. Mean HbA1c was slightly above 8 % in all
studies. The majority of patients in all studies had signs of diabetes complications. CV co-

morbidity represented as prior MI was present in 3-9 % of patients. Within all studies, treatment
groups were well balanced with regards to baseline characteristics.

Regarding metformin background medication, the majority of subjects were on a daily dose of
1500 mg or higher, and dose distribution was balanced among treatment groups in each study.
In study GLP112755 the mean dose of pioglitazon was similar (range 33.6 to 33.9 mg) in both
treatment groups. Mean background glimipiride dose was 5.4 mg in both treatment arms in
study GLP112754 and in the range 3.9 and 4 mg in study GLP112757. The majority of patients
were Caucasian. Although most of the patients were recruited outside of Europe, it is reasonable

to extrapolate the data to a European population.

Numbers analysed

Outcomes and estimation
Table 8 Summary of Efficacy for Key Endpoints in the Phase III Studies
(Intent-to-Treat Population-LOCF)

HbA1cLS Mean Subjects (%) FPG LS Mean FPG LS Mean Weight LS Mean
Change from Achieving HbAc Change from Change from Change from
Baseline (%) <7.0%5 Baseline Baseline (mg/dL) Baseline (kg)
(mmoliL)
GLP112753 - Add on to Met!
Albiglutide -0.63 38.6 -0.98 -17.6 -1.21
Placebo +0.27 15.5 +0.55 10.1 -1.00
Difference (95% -0.91 (-1.16, - 2413 (1.273,4.575) | -1.53(-2.16,-0.90) | -27.7(-39.0, -16.4) -0.20 (-1.14, 0.73)
Cl) 0.65)
Superiority P- <0.0001 <0.0001 <0.0001 <0.0001 0.6677
value
Sitagliptin -0.28 31.6 0.12 2.1 -0.86
Difference (95% -0.35(-0.53, - 1.307 (0.888, 1.926) | -0.86 (-1.30, -0.41) -15.5 (-23.5, -7.5) -0.35(-1.01, 0.31)
Cl) 0.17)
NI P-value <0.0001 0.1490
Superiority P- 0.0001 0.0002 0.0002 0.2991
value
Glimepiride -0.36 314 -0.41 -1.5 +1.17
Difference (95% -0.27 (-0.45, - 1.275(0.858, 1.896) | -0.56 (-1.01,-0.12) -10.1 (-18.1,-2.1) -2.37 (-3.03, -1.71)
Cl) 0.09)
NI P-value <0.0001 0.1546
Superiority P- 0.0033 0.0133 0.0137 <0.0001
value
GLP112754 - Comparison to insulin glargine?
Albiglutide -0.67 31.6 -0.87 -15.7 -1.05
Insulin glargine -0.79 32.8 -2.06 -37.1 +1.56
Difference (950"7)7 0.11(-0.04, 0.27) 0976 (0.675, 1.413) 1.19(0.75, 1.63) 21.4(13.5,29.4) -2.61(-3.20, -2.02)
NI P-value 0.0086 <0.0001
Superiority P- 0.1463 0.9046 <0.0001 <0.0001
value
GLP112755 - Add on to TZD +/- Met?
Albiglutide -0.81 443 -1.28 -23.1 +0.28
Placebo -0.05 14.8 +0.35 6.4 +0.45
Difference (95% | 0.75(-0.95, -0.56) | 4.080 (2.304,7.226) | -1.64 (-2.19,-1.09) | -29.5(-39.4,-19.6) -0.18 (-1.15, 0.79)
Cl)
P-value <0.0001 <0.0001 <0.0001 <0.0001 0.7193

GLP112756 - Monotherapy?
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HbA1cLS Mean Subjects (%) FPG LS Mean FPG LS Mean Weight LS Mean
Change from Achieving HbA1c Change from Change from Change from
Baseline (%) <7.0%5 Baseline Baseline (mg/dL) Baseline (kg)
(mmollL)
Albiglutide 30 mg -0.70 49.0 -0.88 -16.0 -0.39
Albiglutide 50 mg -0.89 40.2 -1.38 -24.8 -0.86
Placebo +0.15 214 +1.00 18.0 -0.66
Difference 30 mg -0.84 3.503 -1.89 -34.0 0.27
(95% Cl) (-1.11,-0.58) (1.737,7.065) (-2.55,-1.22) (-45.9, -22.1) (-0.91, 1.46)
P-value <0.0001 <0.0001 <0.0001 <0.0001 0.6526
Difference 50 mg -1.04 3.563 (1.685, 7.535) | -2.38(-3.05,-1.71) | -42.8(-54.9,-30.7) -0.20 (-1.40, 1.01)
(95% Cl) (-1.31,-0.77)
P-value <0.0001 0.0002 <0.0001 <0.0001 0.7485
GLP112757 - Add on to Met and SU?2
Albiglutide -0.55 29.8 -0.69 -124 0.42
Placebo +0.33 8.7 +0.64 1.5 -0.40
Difference (95% -0.87 (-1.07, - 3.394 (1.740, 6.622) | -1.33(-1.89,-0.76) | -23.9(-34.1,-13.6) -0.03 (-0.88, 0.82)
Cl) 0.68)
Superiority P- <0.0001 <0.0001 <0.0001 <0.0001 0.9499
value
Pioglitazone -0.80 35.1 -1.74 -314 +4.43
Difference (95% | 0.25(0.10,0.40) | 0.638 (0.418,0.975) | 1.05(0.61, 1.49) 19.0 (11.1, 26.9) -4.85 (-5.51, -4.20)
Cl)
NI P-value 0.2685 0.0223 <0.0001 <0.0001 <0.0001
GLP108486 — Add on to basal insulin3
Albiglutide -0.82 29.7 -0.99 -17.9 0.73
Lispro basal -0.66 25.2 0.7 -12.9 +0.81
insulin
Difference (95% | -0.16 (-0.32,0.00) | 1.212(0.780, 1.882) | -0.28 (-0.73,0.18) -4.9(-13.2,3.3) -1.54 (-2.09, -1.00)
Cl)
NI P-value <0.0001 0.3977 0.2366 0.2390 <0.0001
Superiority P- 0.0533
value
GLP114179 — Comparison with liraglutide*
Albiglutide -0.78 42.2 -1.22 -22.1 -0.64
Liraglutide -0.99 51.7 -1.68 -304 219
Difference (95% | 0.21(0.08,0.34) | 0.631 (0.456, 0.872) 0.46 (0.14,0.78) 8.3 (2.5,14.1) 1.55 (1.05, 2.06)
Cl)
NI P-value 0.0846 0.0023 0.0048 0.0050 <0.0001
GLP114130 - Renal impairment®
Albiglutide -0.83 42.6 -142 -25.6 -0.79
Sitagliptin 0.52 30.5 -0.22 3.9 -0.19
Difference (95% -0.32 (-0.49, - 1.597 (1.076, 2.372) | -1.20 (-1.71,-0.69) | -21.7 (-30.9,-12.5) -0.60 (-1.14, -0.06)
Cl) 0.15)
NI P-value <0.0001 0.0077 <0.0001 <0.0001 0.0281
Superiority P- 0.0003
value

Abbreviations: FPG = fasting plasma glucose, H2H = head-to-head, Met = metformin, LS = least squares, NI = noninferiority; SU =

sulfonylurea, TZD =

thiazolidinedione.

Differences given are for albiglutide vs. Placebo or albiglutide vs. active comparator just above. P-values are for noninferiority and/or
superiority as indicated.

oD~

Studies with primary endpoint at 104 weeks.
Study with primary endpoint at 52 weeks.
Studies with primary endpoint at 26 weeks.
Study with primary endpoint at 32 weeks.
For subjects achieving HbA1c <7.0%, odds ratio is based on nonparametric Mantel-Haenszel test after adjusting for Baseline

HbA1¢ category, prior myocardial infarction history, age category, and region.
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Study GLP112756 is considered as the pivotal study with regards to the monotherapy indication.
In this study both the 30 mg and 50 mg weekly dose of albiglutide was compared to placebo in
drug-naive patients. Consistent and clinically relevant placebo-corrected reductions of baseline
HbA1c was observed for both doses with a slightly higher placebo-corrected decrease with the
higher dose (-0.84 % vs -1.04 % for the lower and higher dose, respectively). This was
supported by a decrease in FPG. With regards to responders (subjects achieving HbAlc < 7.0
%), the rate of responders was higher in the low dose group (49.0 %) compared to the high
dose group (40.2 %). This may be explained by differences in baseline HbAlc being 8.05% in the
albiglutide 30mg group and 8.21% in the albiglutide 50 mg group. In both the two actively dosed
groups, the rate of responders was significantly higher than in the placebo treated group. In the
low dose treated group, weight reduction was numerically less than observed in the placebo
treated group, whereas a numerically greater weight reduction compared to placebo was
observed in the high dose group.

Three studies investigated the use of albiglutide as add-on to metformin (GLP112753), add-on to
TZD +/- metformin (GLP112755) or add-on to metformin and SU (GLP112757). In all three
studies, statistically significant and clinically relevant placebo-corrected reductions in baseline
HbA1c, ranging from -0.75 to -0.91 % were observed. This was supported by reductions in FPG.
Responder rates were significantly higher in all three studies compared to placebo, with
differences between 21 and 30 % compared to placebo. Weight reduction did not differ from that
observed with placebo treatment and in study GLP112755 (add-on to TZD) a weight increase was
observed in both the albiglutide and the placebo group.

Five of the studies included one or two active comparators added to various background
therapies.

In study GLP112753, albiglutide was compared to sitagliptin (100 mg/day) and glimepiride (2-4
mg/day) as add-on to metformin. Superiority could be shown for albiglutide versus both
sitagliptin and glimepiride. The treatment effect on reduction of baseline HbAlc was rather low
for both sitagliptin (-0.28 %) and glimepiride (-0.36 %), however, the placebo-subtracted
reduction in HbAlc was -0.55%, and -0.63% for sitagliptin, and glimepiride, respectively. In the
sitagliptin group, the mean duration of exposure to the 100 mg dose was 637 days (which is
comparable to the exposure time in the albiglutide treated group). The mean albiglutide dose at
Week 104 was 40.52 mg (manual calculation) and the mean glimepiride dose at Week 104 was
3.076 mg (manual caiculation). The weight reduction was numerically less with sitagliptin than
with albiglutide whereas a weight increase was observed with glimepiride as expected.

In study GLP112757, albiglutide was compared to pioglitazone as add-on to metformin and SU.
Pioglitazone showed a superior effect with a treatment difference in reduction of baseline HbAlc
of 0.25 % (95 % CI, 0.10, 0.40). This was supported by the rates of responders and outcome of
FPG. An increase in weight was observed in the pioglitazone treated group.

Study GLP112754 compared albiglutide with insulin glargine as add-on to metformin +/- SU.
Non-inferiority for albiglutide vs insulin glargine could be shown with regards to the reduction of
baseline HbA1lc. Responder rates were comparable between the two groups (about 32 % in both
groups). Treatment with insulin glargine resulted in a significantly lower FPG compared to
albiglutide treatment. As expected, albiglutide treatment resulted in a modest weight reduction
of 1.05 kg whereas insulin glargine treatment resulted in a weight increase of 1.56 kg. In the
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insulin glargine treatment group, the median daily dose of insulin glargine used prior to rescue
increased by 3-fold from the study start to the study end. Subjects in the insulin glargine group
had a starting total daily dose of insulin glargine that ranged between 2 and 40 units (median
daily dose of 10 units), at Week 52 had a total daily dose of insulin glargine that ranged between
3 and 230 units (median daily dose of 30 units), and an ending total daily dose of insulin glargine
that ranged from 0 to 220 units (median daily dose of 34 units). Guidance for uptitration of the
insulin dose based on FPG was in place.

Study GLP108486 compared albiglutide with insulin lispro as add-on to insulin glargine + OADs.
In this study, a wide variety of background treatment was allowed. These treatments were
balanced between groups. The absolute HbA1lc reduction was slightly higher in the albiglutide
treated group (-0.82 % vs -0.66 %) and non-inferiority versus insulin lispro was shown.
Comparable outcomes with regards to rate of responders and FPG supported the primary
endpoint. Responder rates were somewhat lower than in the other studies, which may be
explained by the fact that this study included patients with a longer diabetes duration and a
higher baseline HbA1c. The lispro was started based on the subject’s home blood glucose
monitoring data and distributed among the subject’s meal times at the investigator’s discretion
and based on the standard of care for multiple-dose insulin therapy at the study site. The insulin
lispro dose range was wide both at baseline (1 to 90 units) and at 52 weeks (3 to 222 units).
Mean doses increased from 15 units to 34 units per day.

Study GLP114179 compared albiglutide with liraglutide as add-on to metformin, SU and TZD
(either alone or in combination). Liraglutide was statistically superior to albiglutide with an
absolute difference in reduction of baseline HbA1c of 0.21 %. This was supported by a higher
rate of responders and a significantly higher reduction of FPG. A statistically and clinically
relevant larger reduction in body weight was observed with liraglutide (1.55 kg).

Hyperglycaemia Rescue.

The proportion of subjects requiring hyperglycaemia rescue was higher in the placebo
comparator groups than for albiglutide, and the time to first rescue was shorter (earlier) for
placebo than for albiglutide treated subjects. The median time to hyperglycaemia rescue was
significantly longer in the albiglutide groups than placebo (132.00 weeks vs. 67.71 weeks,
p<0.0001 for Study GLP112753 and 116.14 weeks vs. 49.71 weeks, p<0.0001 for Study
GLP112756). The values were similar for albiglutide compared with insulin glargine (106.14
weeks vs. 130.57 weeks, p=0.2165 for Study GLP112754).

In Study GLP112753, a significantly higher proportion of subjects treated with sitagliptin (30%)
required hyperglycaemia rescue at Week 104 compared to albiglutide (21.2%) treated subjects.
Similar results were obtained in renally impaired subjects in Study GLP114130 (sitagliptin
28.3%; albiglutide 17.9%). On the other hand, a higher proportion of subjects treated with
albiglutide (36.8%) required hyperglycaemia rescue compared to those treated with pioglitazone
(29.3%) in Study GLP112757 and a higher proportion of subjects treated with albiglutide
(15.2%) required hyperglycaemia rescue compared to those treated with liraglutide (8.4%) in
Study GLP114179. No difference in the proportion of subjects requiring hyperglycaemia rescue
was observed between albiglutide, glimepiride and insulin treated subjects.
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Ancillary analyses
HbA1c over time

Study GLP112753 assessed the primary efficacy endpoint at Week 104 and evaluated the
efficacy and safety of albiglutide compared with sitagliptin, glimepiride and placebo in T2DM
subjects failing metformin. The study incorporated optional albiglutide uptitration from 30 mg to
50 mg based on protocol-specified glycaemic parameters. In the glimepiride group within that
study, uptitration from 2 mg to 4 mg was recommended based on the same protocol-specified
glycaemic parameters as were used for albiglutide uptitration. Note that there was no actual
uptitration in the placebo and sitagliptin groups even though subjects went through the masked
uptitration process. Uptitration occurred most commonly in the placebo group (69.3%) followed
by the groups treated with sitagliptin (60.9%) and glimepiride (56.0%). Uptitration occurred in
54.6% of subjects randomly assigned to receive albiglutide. Albiglutide demonstrated durable
efficacy, as demonstrated by change from Baseline in HbAlc at Week 104, compared to all the
treatment groups - sitagliptin, glimepiride and placebo. There was an early loss of efficacy in the
glimepiride and sitagliptin groups occurring within the first 24 to 52 weeks, whereas HbA1lc
remained stable in the albiglutide group for the full 2-year duration.

Four of the albiglutide Phase III studies (GLP112754, GLP112755, GLP112756, and GLP112757)
assessed glycaemic efficacy at a primary endpoint of Week 52 and a secondary efficacy endpoint
at Week 104. In each study, albiglutide demonstrated durable glycaemic control out to Week 104
and this persistence of efficacy occurs regardless of whether albiglutide was administered to
treatment-naive subjects or whether albiglutide was added to subjects who were already
receiving a range of background medications including metformin alone or metformin plus a
sulfonylurea, a thiazolidinedione, insulin, and/or an o-glucosidase inhibitor.

Overall, the inclusion of hyperglycaemia rescue provided appropriate glycaemic control
throughout the long duration of randomized studies, particularly for subjects treated with
placebo. In general, even with all post-rescue HbA;. values included, subjects randomly assigned
to albiglutide treatment had changes in HbA,. that were consistent with the results from the
analysis that excluded post-rescue values (exemplified in Figure 7).
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Figure 7 Study GLP112753 - Mean Change from Baseline in HbA1lc Over Time,
Postrescue Values Excluded (Left Panel) and Included (Right Panel) (Intent-

to-Treat Population - OC)
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B = Baseline; SE = standard error.
Note: The albiglutide group is the green dashed line.

B = Baseline; SE = standard error.
Note: The albiglutide group is the green dashed line.

Five of the albiglutide Phase III studies (GLP112753, GLP112754, GLP112755, GLP112756, and
GLP112757) had an overall study duration of three years. Data show that the effect on HbA1c
reduction was maintained over the study period as exemplified in Figure 8.
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Figure 8 Line Graph of Mean (+/- SE) HbA1c (%) Over Time, Excluding
Postrescue Values (Intent-to-Treat Population - OC)
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Source Data: Figure Y3-14.2-1.1.
HbAsc = glycosylated hemoglobin; OC = observed case; SE = standard error.

Summary of main studies

The following tables summarise the efficacy results from the main studies supporting the
present application. These surnmaries should be read in conjunction with the discussion on
clinical efficacy as well as the benefit risk assessment (see later sections).

Table 9 Summary of Efficacy for Trial GLP114179

Title: A Randomized, Open-Label, Parallel-Group, Multicenter Study to Determine the Efficacy and Safety of Albiglutide as
Compared With Liraglutide in Subjects With Type 2 Diabetes Mellitus

Study identifier GLP114179

Design This was a randomized, open-label, 2-parallel group, multicenter, 46-week study evaluating
the efficacy and safety of weekly subcutaneous albiglutide compared with daily
subcutaneous liraglutide in subjects with T2DM whose glycemia was inadequately controlled
on their current regimen of metformin, TZD, SU, or any combination of OAD medications.
Enrolled subjects continued on their current regimen of OAD medication for the duration of
their participation in the study, with the exception that use of SU may have been modified.
Duration of prescreening and

L 2 weeks
screening:
Duration of run-in/stabilization: 4 weeks
Duration of treatment: 32 weeks

Duration of posttreatment follow-up: | 8 weeks

Hypothesis Noninferiority to active control
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Treatments groups Albiglutide A total of 422 subjects on a current regimen of OAD medication were
randomly assigned to receive a weekly subcutaneous injection of 30
mg albiglutide (with forced uptitration to 50 mg weekly at Week 6).
Liraglutide A total of 419 subjects on a current regimen of OAD medication were
randomly assigned to receive 0.6 mg liraglutide daily for the first week
followed by an increase in dose to 1.2 mg at Week 1 and to 1.8 mg at
Week 2.
Endpoints and definitions | Primary Endpoint | HbA1c (%) Change from Baseline in HbA1. at Week 32.
Secondary FPG (mmoliL) Change from Baseline in FPG at Week 32.
Endpoint
Secondary 0 Proportion of subjects with hyperglycemia rescue
Endpoint Rescue n (%) at Week 32.
Secondary HbAro (%) Proportion of subjects achieving an HbA1c
Endpoint fel 7o treatment goal of <7.0% at Week 32.
Secondary , Change from Baseline in body weight at Week 32.
Endpoint Body weight (kg)
Database lock 280ct2011
Results and Analysis
Analysis description Primary Analysis

Analysis population and
time point description

Model-adjusted change from Baseline in HbA1c (%) at Week 32. (ITT population - LOCF)

Descriptive statistics and Treatment group Albiglutide Liraglutide
estimate variability Number of subjects? 398 402
Baseline — Mean (SD) 8.18 (0.892) 8.15 (0.841)
Week 32 - Mean (SD) 7.39 (1.114) 7.18 (1.079)
LS mean change from
Baseline (SE) -0.78 (0.047) -0.99 (0.046)
(95% Cl) (-0.87,-0.69) (-1.08, -0.90)
Effect estimate per Comparison groups Albiglutide vs Liraglutide
comparison Difference of LS means® 0.21
Primary Endpoint 95% Cl (0.08, 0.34)
Noninferiority 0.0846
P-value
Notes a Number of subjects with a value at Baseline and at the specified visit.

b The difference of least squares means was from the ANCOVA model.

Analysis description Key Secondary Analyses
Analysis population and Model-adjusted change from Baseline® in FPG (mmol/L) at Week 32 (ITT population -
time point description LOCF)
Descriptive statistics and Treatment group Albiglutide Liraglutide
estimate variability Number of subjects 400 402
Baseline — Mean (SD) 9.39 (2.912) 9.27 (2.697)
Week 32 — Mean (SD) 8.12 (2.722) 7.63 (2.580)
LS mean change from
Baseline (SE) -1.22 (0.115) -1.68 (0.115)
95% Cl (-1.45,-1.00) (-1.91,-1.46)
Effect estimate per Comparison groups Albiglutide vs Liraglutide
comparison . Difference of LS means® 0.46
Secondary endpoint
95% Cl (0.14,0.78)
P-valuee 0.0048
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Notes

a Number of subjects with a value at Baseline and at the specified visit.

(o

The difference of least squares means was from the ANCOVA model.

¢ The p-value is from a 1-sided t test to test whether the difference in LS means was less
than or equal to the prespecified noninferiority margin of 0.3%.

Analysis population and
time point description

Proportion of subjects with hyperglycemia rescue at Week 32 (ITT population)

Descriptive statistics and
estimate variability

Treatment group Albiglutide Lispro insulin
Number of subjects with
hyperglycemia rescue, n 61(15.2) 34 (8.4)

(%)

Effect estimate per
comparison

Secondary endpoint

Comparison groups

Albiglutide vs Lispro insulin

Nonparametric Mantel-

Haenszel odds ratio X
95% ClI (1.230, 3.252)
P-value 0.0004

Logistic regression odds 2902

ratio
95% ClI (1.380, 3.513)
P-value 0.0009

Analysis population and
time point description

Proportion of subjects who achieved HbA. of <7.0% at Week 32 (ITT population — LOCF)

Descriptive statistics and Treatment group Albiglutide Liraglutide
estimate variability Number of subjects 598 02
N (%) 168 (42.2) 208 (51.7)
Effsct e§timate per Comparison groups Albiglutide vs Liraglutide
comparison
Nonparametric Mantel- 0.631
Haenszel odds ratio '
95% ClI (0.456, 0.872)
Secondary endpoint P-value 0.0023
Logistic regression odds 0.598

ratio

5% ClI (0.438, 0.816)
P-value 0.0012
Analysis population and Model-adjusted change from Baseline® in body weight (kg) at Week 32 (ITT population —
time point description LOCF)
Descriptive statistics and Treatment group Albiglutide Liraglutide
estimate variability Number of subjects? 400 402
Baseline — Mean (SD) 91.54 (21.274) 92.94 (22.202)
Week 32 — Mean (SD) 90.92 (21.254) 90.73 (22.086)
LS mean change from
Baseline (SE) -0.64 (0.182) -2.19(0.182)
95% Cl (-1.00, -0.28) (-2.55,-1.83)
Effect estimate per Comparison groups Albiglutide vs Liraglutide
b Difference of LS means? 1.55
Secondary Endpoint
95% Cl (1.05, 2.06)
P-value® <0.0001
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Notes

a Number of subjects with a value at Baseline and at the specified visit.
b Difference of least squares means was from the ANCOVA model.
¢ The p value was from a 2-sided t test for the difference in means.

Table 10

Summary of Efficacy for Trial GLP108486

Title: A Randomized, Open-Label, Active-Controlled, Parallel-Group, Multicenter Study to Determine the Safety and
Efficacy of Albiglutide Administered in Combination With Insulin Glargine as Compared With the Combination of Insulin
Glargine and Preprandial Lispro Insulin in Subjects With Type 2 Diabetes Mellitus

Study identifier

GLP108486

Design

This was a Phase Il randomized, active-controlled, parallel-group multicenter study fo
evaluate the efficacy and safety of weekly subcutaneously injected albiglutide combined
with insulin glargine as compared with the combination of insulin glargine and lispro-in
subjects with T2DM. Enrolled subjects taking other intermediate- or long-acting insulins
were switched to insulin glargine for the duration of this study.

screening:

Duration of prescreening and

2 weeks

Duration of run-in/stabilization:

4 to 8 weeks

Duration of treatment

52 weeks (including 26 weeks of treatment
and evaluation for primary efficacy and safety,
followed by an additional 26 weeks of
treatment for additional evaluation of efficacy
and safety).

Duration of posttreatment follow-up:

8 weeks

Hypothesis Noninferiority to lispro insulin, and if established then superiority to lispro insulin was
tested.
Treatment groups Albiglutide plus A total of 292 subjects taking a current regimen of OAD

insulin glargine

medication (except SU, glinides, or DPP-IV inhibitors), were
randomly assigned to receive a weekly subcutaneous injection of
30 mg albiglutide, (with uptitration to 50 mg weekly, if required,
plus daily insulin glargine (with uptitration if required) at an initial
dose level as prescribed by their physician

Lispro insulin plus
insulin glargine

A total of 294 subjects taking a current regimen of OAD
medication (except SU, glinides, or DPP-IV inhibitors), were
randomly assigned to receive once daily sc preprandial lispro
insulin with uptitration if required, plus daily insulin glargine with
uptitration if required, both at initial dose levels as prescribed by
their physician.

Endpoints and definitions

Primary endpoint

HbAro (%) Change from Baseline in HbA1c at

Week 26.

Sﬁgggi?:ry FPG (mmollL) \C,)Vr;?ar:(g;(sfrom Baseline in FPG at
Secondary Rescue n (%) Proportion of subjects with
endpoint ° hyperglycemia rescue at Week 26
Secondar Proportion of subjects achieving an
endpoint y HbA1c (%) HbA«. treatment goal of <7.0% at

P Week 26.
Secondary . Change from Baseline in body weight
endpoint Body weight (kg) at Week 26.

Database lock 23Nov2011
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Results and Analysis

Analysis description

Primary Analysis

Analysis population and time
point description

Model-adjusted change from Baseline in HbA1c (%) at Week 26 (ITT population — LOCF)

Descriptive statistics and Treatment group Albiglutide Lispro insulin
estimate variability Number of subjects? 279 278
Baseline — Mean (SD) 8.47 (0.924) 8.43 (0.858)
Week 26 — Mean (SD) 7.65(1.113) 7.78 (1.120)
LS mean change from
Baseline (SE) -0.82 (0.058) -0.66 (0.058)
95% ClI (-0.93, -0.70) (-0.77,-0.54)
Effect estimate per c . Albiglutide vs Lispro
. omparison groups O\
comparison insulin
Primary endpoint Difference of LS means® -0.16
95% Cl (-0.32, 0.00)
Noninferiority p-valuec <0.0001
Superiority p-valued 0.0533
Notes a Number of subjects with a value at Baseline and at the specified visit.
b The difference of least squares means was from the ANCOVA model.
c The p-value is from a 1-sided ¢ test to test whether the difference in LS means
was equal to the prespecified noninferiority margin of 0.4%.
d The p-value is from a 2-sided t test to test whether the difference in LS means
equals zero.
Analysis Description Key Secondary Analyses
Analysis population and time | vy 461 2 i sted change from Baseline in FPG (mmollL) at Week 26 (ITT — LOCF)
point description
Descriptive statistics and Treatment group Albiglutide Lispro insulin
estimate variability Number of subjects 282 279
Baseline — Mean (SD) 8.46 (3.033) 8.50 (3.107)
Week 26 — Mean (SD) 7.48 (2.893) 7.78 (2.949)
LS mean change from
Baseline (SE) -0.99 (0.164) -0.71 (0.164)
95% Cl (-1.31,-0.67) (-1.04,-0.39)
Effect estimate per c . Albiglutide vs Lispro
. omparison groups L
comparison insulin
Secondary endpoint Difference of LS means -0.28
95% ClI (-0.73,-0.18)
P-value 0.2366

Analysis population and time
point description

Proportion of subjects with hyperglycemia rescue at Week 26 (ITT population)

Descriptive statistics and
estimate variability

Treatment group

Albiglutide

Lispro insulin

Subjects with hyperglycemia
rescue n (%)

77 (26.4)

76 (25.9)
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Effect estimate per
comparison

Secondary endpoint

. Albiglutide vs Lispro

Comparison groups L

insulin

Nonparametric Mantel-

Haenszel odds ratio 0.998
95% Cl (0.607, 1.640)
P-value 0.9099

Loglstlc regression odds 0.889

ratio
95% Cl (0.577,1.370)
P-value 0.5937

Analysis population and time
point description

Proportion of subjects who ach
LOCF)

ieved HbA1cof <7.0% at Week 26 (ITT population —

Descriptive statistics and Treatment group Albiglutide Lispro insulin
estimate variability Number of subjects 279 278
n (%) 83 (29.7) 70 (25.2)
Effect estimate per c . Albiglutide vs Lispro
. omparison groups L
comparison insulin
Nonparametric Mantel- 1212
Haenszel odds ratio '
0,
Secondary endpoint 2?\/2& (0'73%’917? 82)
Loglstlc regression odds 1293
ratio
95% Cl (0.821, 1.823)
P-value 0.3229

Analysis population and time
point description

Model-adjusted LS mean change from Baseline in body weight (kg) at Week 26 (ITT

population — LOCF)

Descriptive statistics and Treatment group Albiglutide Lispro insulin
estimate variability Number of subjects 282 280
Baseline — Mean (SD) 92.54 (21.472) 91.59 (20.991)
Week 26 — Mean (SD) 91.82 (21.463) 92.39 (20.954)
LS mean change from
Baseline in body weight (SE) 0.73(0194) 081(0.199)
95% Cli (-1.11,-0.35) (0.43,1.19)
Effect estimate per c . Albiglutide vs Lispro
comparison Omparison groups insulin
Secondary endpoint Difference of LS means -1.54
95% Cl (-2.09, -1.00)
P-value <0.0001
Table 11 Summary of Efficacy for Trial GLP112753

Title: A Randomized, Double-Blind, Placebo- and Active-Controlled, Parallel-Group, Multicenter Study to Determine the
Efficacy and Safety of Albiglutide When Used in Combination With Metformin Compared With Metformin Plus Sitagliptin,
Metformin Plus Glimepiride, and Metformin Plus Placebo in Subjects With Type 2 Diabetes Mellitus.

Study ideniifier

| GLP1

12753

Design

This was a Phase IlI, randomized, double-blind, placebo and active controlled, parallel group,
multicenter study to evaluate the efficacy and safety of a weekly subcutaneously injected dose of
albiglutide in combination with metformin as compared with metformin plus sitagliptin, metformin plus
glimepiride and metformin plus placebo in subjects with T2DM whose glycemia was not adequately
controlled on their current regimen of metformin.

Duration of pre-screening and 2 weeks
screening
Duration of run-in/ stabilization 4 weeks

Duration of treatment

156 weeks (including 104 weeks of treatment and evaluation
for primary efficacy and safety, followed by an additional 52
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weeks of treatment for additional evaluation of efficacy and
safety).

Duration of posttreatment follow-up

8 weeks

Hypothesis

Superiority over placebo; Noninferiority
controls

to active controls, and if established then superiority to active

Treatment
groups

Albiglutide

A total of 315 subjects on a current regimen of at least 1500
mg metformin daily (unless documented MTD <1500 mg),
were randomly assigned to receive a weekly sc injection of

30 mg albiglutide (with treatment-masked up-titration to 50 mg
weekly, if required) , daily matched placebo sitagliptin tablets
and daily matched placebo glimepiride capsules.

Sitagliptin

A total of 313 subjects on a current regimen of at least 1500
mg metformin daily (unless documented MTD <1500 mg),
were randomly assigned to receive a daily oral 100 mg tablet
(Januvia), overcoated to achieve blinding, , weekly sc injection
of albiglutide placebo and daily matched placebo glimepiride
capsules.

Glimepiride

A total of 317 subjects taking at least 1500 mg metformin daily
(unless documented MTD <1500 mg), were randomly
assigned to receive a daily oral 2 mg tablet (Amaryl),
overencapsulated to achieve blinding (with treatment-masked
up-titration to 4 mg daily, if required), weekly sc injection of
albiglutide placebo and daily placebo sitagliptin tablets.

Placebo

A total of 104 subjects taking at least 1500 mg metformin daily
(unless documented MTD <1500 mg), were randomly
assigned to receive a weekly sc injection of placebo
albiglutide, daily placebo sitagliptin tablets and daily placebo
glimepiride capsules.

Endpoints and
definitions

Primary endpoint

HbA1c (%) Change from Baseline in HbA+. at

Week 104.

Secondary endpoint

FPG (mmol/L) Change from Baseline in FPG at

Week 104.

Secondary endpoint

Rescue time (weeks) Time to hyperglycemia rescue.

Secondary endpoint

HbA1c (%) Proportion of subjects at an HbA1c
treatment goal of <7.0% at Week

104.

Secondary endpoint

Body weight (kg) Change from Baseline in body

weight at Week 104.

Database lock

27Feb2012

Results and Analysis

Analysis . .
description Primary Analysis
Analysis
ﬁ%%ug:ﬂ? o Model-adjusted change from Baseline in HbA1c (%) at Week 104 (ITT population - LOCF)
description
Descriptive Treatment I L _
statistics and group Placebo Sitagliptin Glimepiride Albiglutide
estimate Number of
variability subjects? ¥ 291 299 293
Baseline -
Mean (SD) 8.12 (0.887) 8.06 (0.797) 8.12 (0.843) 8.09 (0.803)
Week 104 —
Mean (SD) 8.38 (1.352) 7.79 (1.317) 7.75(1.252) 7.46 (1.140)
LS mean 0.27 (0.113) -0.28 (0.065) -0.36 (0.064) -0.63 (0.065)
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change from
Baseline
(SE)
95% Cl (0.05, 0.50) (-0.41, -0.15) (-0.49, -0.24) (-0.76, -0.51)
Effect estimate Comparison groups Albiglutide vs placebo
per comparison Primary endpoint Difference of LS means® -0.91
95% Cl (-1.16, -0.65)
P-value <0.0001¢
Comparison groups Albiglutide vs sitagliptin
Secondary endpoint Difference of LS means? -0.35
95% ClI (-0.53, -0.17)
P-value <0.0001¢4, 0.0001¢
Comparison groups Albiglutide vs glimepiride
Secondary endpoint Difference of LS meansb -0.27
95% Cl (-0.45, -0.09)
P-value <0.0001¢, 0.0033e
Notes a Number of subjects with a value at Baseline and at the specified visit.
b The difference of LS means was from an ANCOVA model.
c This p-value was from a 2-sided t-test to test for superiorityvs placebo at the 0.05 level.
d This p-value was from a 1-sided t-test testing for noninferiority vs active comparators at the
0.0125 level.
e This p-value was from a 2-sided t-test testing for superiority vs active comparators at the
0.025 level.
ﬁzsé):ispltsion Key Secondary Analyses
Analysis
ﬁr?]%u:)a;:g? and Model-adjusted change from Baseline in FPG (mmol/L) at Week 104 (ITT population - LOCF)
description
Etgz‘;::gg‘fn ] ;{gﬁ;me”t Placebo Sitagfiptin Glimepiride Albiglutide
estimate Number of
variabilty subjects? Q 2% 302 2%
Baseline -
Mean (SD) 9.01 (2.341) 9.16 (2.593) 9.30 (2.547) 9.14 (2.767)
Week 104 —
Mean (SD) 9.67 (3.217) 9.05 (3.402) 8.83 (3.011) 8.17 (2.578)
LS mean
‘éhang.e om | 055 (0.277) 012 (0.160) -0.41(0.159) -0.98 (0.161)
aseline —
Mean (SE)
95% Cl (0.01, 1.10) (-0.43, 0.20) (-0.73,-0.10) (-1.29, -0.66)
Effect estimate Comparison groups Albiglutide vs placebo
per comparison | Secondary Difference of LS means® -1.53
endpoint 95% Cl (-2.16,-0.90)
P-value <0.0001¢
Comparison groups Albiglutide vs sitagliptin
Secondary Difference of LS means® -0.86
endpoint 95% ClI (-1.30,-0.41)
P-value 0.00024
Comparison groups Albiglutide vs glimepiride
Secondary Difference of LS means? -0.56
endpoint 95% Cl (-1.01,-0.12)
P-value 0.0133¢
Notes a Number of subjects with a value at Baseline and at the specified visit.
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b Difference of least squares means is from the ANCOVA model.

c This p-value was from a 2-sided t-test to test for superiority vs placebo at the 0.05 level.
d This p-value was from a 2-sided t-test to test for superiority vs active comparators at the
0.025 level.
Analysis
ﬁr?]%u:)a;:ﬁp and Time of first hyperglycemia rescue (ITT population)
description
Dosarptve gr%itg“e”t Placebo Sitagliptin Glimepiride Albiglutide
estimate Number of
variabilty subjects 100 300 2
Median time to
rescue 67.71 130.43 132.00
(weeks)2
95% ClI (52.86, 122.14) (118.71, NA) (130.43, NA) (130.86, 137.86)
Effect estimate Secondary Comparison groups Albiglutide vs
per comparison | - dpoint placebo
Log-rank test p-value (pairwise comparison) <0.0001
. Albiglutide vs
Secon;iary Comparison groups sitagliptin
endpoint Log-rank test p-value (pairwise comparison) - 0.0131
. Albiglutide vs
Secondary Comparison groups limenirid
endpoint — . gimepmde
Log-rank test p-value (pairwise comparison) 0.2177
Notes a Based on Kaplan-Meier estimates
Analysis
ﬁ%pe“f;:;’[‘ and | proportion of subjects who achieved HiA 67 <7.0% at Week 104 (ITT population - LOCF)
description
Descriptive Treatment group Placebo Sitagliptin Glimepiride Albiglutide
statistics and Number of subjects 97 297 293
estimate Subjects n (%
variability J (%) 15 (15.5) 94 (31.6) 94 (31.4) 113 (38.6)
Effect estimate Comparison groups Albiglutide vs placebo
per comparison Nonparametric Mantel-Haenszel odds ratio 2.413
Seconddey 95% Cl (1.273,4.575
endpoift P-value <0.0001
Logistic regression odds ratio 3.779
95% ClI (2.023, 7.059)
P-value <0.0001
Comparison groups Albiglutide vs sitagliptin
Nonparametric Mantel-Haenszel odds ratio 1.307
Secondary 95% Cl (0.888, 1.926)
endpoint P-value . . 0.1490
Logistic regression odds ratio 1.384
95% ClI (0.963, 1.989)
P-value 0.0791
Comparison groups Albiglutide vs glimepiride
Nonparametric Mantel-Haenszel odds ratio 1.275
Secondary 95% Cl (0.858, 1.896)
endpoint P-value 0.1546
Logistic regression odds ratio 1.285
95% Cl (0.894, 1.847)
P-value 0.1761
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Analysis
population and

Model-adjusted change from baseline in body weight (kg) at Week 104 (ITT population - LOCF)

time point
description
Etgz‘;{:gg‘;en ] ;rrgj;me”t Placebo Sitagliptin Glimepiride Albiglutide
estimate Number of
variability subjects? 100 300 302 2%
Baseline -
Mean (SD) 91.73 (19.385) 90.40 (19.046) 91.88 (20.512) 89.61 (18.384)
Week 104 —
mean (SD) 90.71 (18.843) 89.54 (18.811) 93.03 (20.774) 88.43 (18.473)
LS mean
change from -1.00 (0.411) -0.86 (0.237) 1.17 (0.237) -1.21(0.239)
baseline (SE)
95% Cl (-1.81,-0.20) (-1.32,-0.39) (0.70, 1.63) (-1.68, -0.74)
Effect estimate Comparison groups Albiglutide vs placebo
per comparison | Secondary Difference of LS means® -0.20
endpoint 95% Cl (-1.14,0.73)
P-value 0.6677
Comparison groups Albiglutide vs sitagliptin
Secondary Difference of LS means® -0.35
endpoint 95% Cl (-1.01,0.31)
P-value 0.2991
Comparison groups Albiglutide vs glimepiride
Secondary Difference of LS means? -2.37
endpoint 95% Cl (-3.03, -1.71)
P-value <0.0001
Notes a Number of subjects with a value at Baseline and at the specified visit.
b Difference of least squares means is from the ANCOVA model. The p-value is from a 2-sided t test
for the difference in LS means.
Table 12 Summary of Efficacy for Trial GLP112754

Title: A Randomized, Open-Label, Paraliel-Group, Multicenter Study to Determine the Efficacy and Long-Term Safety of

Albiglutide Compared With Insulin in Subjects With Type 2 Diabetes Mellitus.

Study identifier

| GLP112754

Design

This was a Phase lll, randomized, open label, active control, 2-parallel group, multicenter study of 3
years duration, to evaluate the efficacy and safety of a weekly subcutaneously injected dose of 30 mg
(with uptitration to 50 mg, if required) of albiglutide as compared with insulin glargine administered
daily in subjects with T2DM whose glycemia was not adequately controlled on their current regimen of
metformin (£SU). Enrolled subjects continued on their current dose(s) of metformin, with or without SU
for the duration of the study.

Duration of pre-screening and

screening:

2 weeks

Duration of run-in/ stabilization:

4 weeks

Duration of treatment:

156 weeks (including 52 weeks of treatment and evaluation
for primary efficacy and safety, followed by an additional 104
weeks of treatment for additional evaluation of efficacy and

safety).

Duration of posttreatment follow-up:

8 weeks

Hypothesis Non-inferiority to insulin glargine, and if established then superiority to insulin glargine was tested.
Treatment Albiglutide A total of 516 subjects on a current regimen of daily
groups metformin with or without SU, were randomly assigned to

receive a weekly subcutaneous injection of 30 mg albiglutide
(with up-titration to 50 mg weekly, if required).
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Insulin glargine

A total of 263 subjects on a current regimen of daily
metformin with or without SU, were randomly assigned to
receive daily insulin glargine at a dose level as prescribed by
their physician (with uptitration if required).

Endpoints and . . 0 Change from baseline in HbA+c at
definitions Primary endpoint HbA1c (%) Week 52.
. Change from baseline in FPG at
Secondary endpoint FPG (mmol/L) Week 52.
Secondary endpoint Rescue time (weeks) Time to hyperglycemia rescue.
Proportion of subjects achieving
Secondary endpoint HbA1c (%) an HbA+c treatment goal of <7.0%
at Week 52.
Secondary endpoint Body weight (kg) gzh ange from baseng SN eek
Database lock 01Mar2012

Results and Analysis

Analysis description

Primary Analysis

Analysis population
and time point
description

Model-adjusted change from Baseline in HbA1c (%) at Week 52 (ITT population - LOCF)

Descriptive statistics Treatment group Albiglutide Insulin glargine
and estimate variability | Number of subjects? 493 238
Baseline — Mean (SD) 8.28 (0.900) 8.36 (0.954)
Week 52 — Mean (SD) 7.62 (1.122) 7.55 (1.040)
I(_SSEr)nean change from Baseline 10,67 (0.044) 20,79 (0.064)
95% Cl (-0.76, -0.58) (-0.91, -0.66)
Effect estimate per Comparison groups Albiglutide vs Insulin glargine
comparison Difference of LS meansb 0.1
Primary endpoint 95% Cl (-0.04, 0.27)
Noninferiority p-valuee 0.0086
Superiority p-valued 0.1463
Notes a Number of subjects with a value at Baseline and at the specified visit.
b The difference of least squares means was from the ANCOVA model.
c This p-value was from a 1-sided { test to test whether the difference of LS means was

equal to the prespecified noninferiority margin of 0.3%.
d This p-value was from a 2-sided ¢ test to test whether the difference of LS means was

equal to zero.

Analysis description

Key Secondary Analyses

Analysis population
and time point
description

Model-adjusted change from Baseline in FPG (mmol/L) at Week 52 (ITT population - LOCF)

Descriptive statistics Treatment group Albiglutide Insulin glargine
and estimate variability | Number of subjects? 494 238
Baseline — Mean (SD) 9.40 (2.826) 9.72 (2.967)
Week 52 — Mean (SD) 8.59 (2.999) 7.53 (2.958)
I(_SSETean change from Baseline 2087 (0.127) 2,06 (0.184)
95% Cl (-1.12,-0.62) (-2.42,-1.70)
Effect estimate per Comparison groups Albiglutide vs insulin glargine
comparison Secondary endpoint Difference of LS means® 1.19
95% Cl (0.75, 1.63)
P-value® <0.0001
Notes a. Number of subjects with a value at Baseline and at the specified visit.

b. Difference of least squares means is from the ANCOVA model.
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c. The p-value is from a 2-sided t test for the difference in means.

Analysis population
and time point
description

Time of first hyperglycemia rescue (ITT population)

Descriptive statistics Treatment group Albiglutide Insulin glargine
and estimate variability | Number of subjects 496 239

Median time to hyperglycemia 106.14 130.57

rescue (weeks)?

95% Cl (96.43, 121.14) (95.14, NA)
Effect estimate per Comparison groups Albiglutide vs Insulin glargine
comparison Secondary endpoint Log-rank test p-value 0.2165

(pairwise comparison) '

Notes a Based on Kaplan-Meier estimates

Analysis population
and time point
description

Proportion of subjects who achieved HbA+cof <7.0% at Week 52 (ITT population - LOCF)

Descriptive statistics Treatment group Albiglutide Insulin glargine
and estimate variability | Number of subjects 493 238
n (%) 156 (31.6) 78 (32.8)
Effect estimate per Comparison groups Albiglutide vs Insulin glargine
comparison Logistic regression odds 0.918
Secondary endpoint ratio '
95% ClI (0.645, 1.306)
P-value 0.6339

Analysis population
and time point
description

Model-adjusted change from Baseline in body weight (kg) at Week 52

(ITT population - LOCF)

Descriptive statistics Treatment group Albiglutide Insulin glargine
and estimate variability | Number of subjects? 495 238
Baseline — Mean (SD) 95.23 (19.571) 94.64 (19.091)
Week 52 — Mean (SD) 94.18 (19.288) 96.21 (19.711)
I(_SSEr)nean change from Baseline 11,05 (0.171) 1.56 (0.247)
95% Cl (-1.39,-0.72) (1.07,2.04)
Effect estimate per c , Albiglutide vs insulin
. omparison groups .
comparison glargine
Secondary endpoint Difference of LS means® -2.61
95% Cl (-3.20,-2.02)
P-value <0.0001
Notes a Number of subjects with a value at Baseline and at the specified visit.
b Difference of least squares means is from the ANCOVA model. The p-value is from a 2-
sided t test for the difference in means.
Table 13 Summary of Efficacy for Trial GLP112755

Title: A Randomized, Double-blind, Placebo-controlled, Parallel-group, Multicenter Study to Determine the Efficacy and
Safety of Albiglutide When Used in Combination with Pioglitazone With or Without Metformin in Subjects With Type 2

Diabetes Mellitus

Study identifier

| GLP112755

Design

This was a Phase I, randomized, double-blind, placebo controlled,2-parallel group, multicenter study
of 3 years duration to evaluate the efficacy and safety of a weekly subcutaneously injected dose of
albiglutide in combination with in combination with pioglitazone (with or without metformin) as
compared with pioglitazone (with or without metformin) in subjects with T2DM. Enrolled subjects
continued to receive their current dose regimen of pioglitazone with or without metformin.

Duration of pre-screening and
screening

2 weeks

Assessment report
EMA/177464/2014

Page 62/124




Duration of run-in/ stabilization 4 weeks

Duration of treatment 156 weeks (including 52 weeks of treatment and evaluation
for primary efficacy and safety, followed by an additional 104
weeks of treatment for additional evaluation of efficacy and
safety).

Duration of posttreatment follow-up 8 weeks

Hypothesis Superiority to placebo.

Treatment Albiglutide A total of 155 subjects on a current regimen of daily

groups pioglitazone with or without metformin were randomly
assigned to receive a weekly sc injection of 30 mg
albiglutide.

Placebo A total of 155 subjects on a current regimen of daily
pioglitazone with or without metformin were randomly
assigned to receive a weekly sc injection of placebo
albiglutide.

ngcljrﬁ)lgg:z and Primary endpoint HbAe (%) \C/)Vr;aer;(gg;rom Baseline in HbA1c at
Secondary endpoint FPG (mmoliL) Change from Baseline in FPG at
Week 52.
Secondary endpoint Rescue time (weeks) Time to initial hyperglycemia
rescue.
Proportion of subjects achieving
Secondary endpoint HbA1c (%) an HbA+c treatment goal of <7.0%
at Week 52.
Secondary endpoint Body weight (kg) V(\:,Z%ﬁz:r\?vn;eiass;lme in body
Database lock 20Dec2011

Results and Analysis

Analysis description

Primary Analysis

Analysis population and time
point description

Model-adjusted LS mean change from baseline in HbA1c (%) at Week 52

(ITT population - LOCF)

Descriptive statistics and Treatment group Placebo Albiglutide
estimate variability Number of subjects? 149 149
Baseline — mean (SD) 8.13 (0.851) 8.10 (0.955)
Week 52 — mean (SD) 8.08 (0.994) 7.29 (1.085)
I(_SSEr)nean change from Baseline 20,05 (0.071) 2081 (0.071)
95% Cl (-0.19, 0.08) (-0.95, -0.67)
Effect estimate per Comparison groups Albiglutide vs placebo
comparison Difference of LS 075
Primary endpoint means® '
95% Cl (-0.95, -0.56)
P-value® <0.0001
Notes a  Number of subjects with a value at Baseline and at the specified visit.

b The difference of least squares means was from the ANCOVA model.
¢ The p-value is from a 2-sided t test for the difference in means.

Analysis description Key Secondary Analyses

Analysis population and time | Model-adjusted change from Baseline in FPG (mmol/L) at Week 52 (ITT population -

point description LOCF)

Descriptive statistics and Treatment group Placebo Albiglutide

estimate variability Number of subjects 149 149
Baseline — mean (SD) 9.27 (2.65) 9.18 (2.51)
Week 52 — mean (SD) 9.61(2.96) 7.92 (2.40)
I(_SSEr)nean change from Baseline 035 (0.197) 1128 (0.197)
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95% Cl (-0.03, 0.74) (-1.67,-0.89)
Effect estimate per Comparison groups Albiglutide vs placebo
comparison Secondary endpoint Difference of LS means -1.64
95% ClI (-2.19, -1.09)
p-value <0.0001
':‘g;ltyzssgﬁgﬁga;'on and time Time to first hyperglycemia rescue (ITT population)
Descriptive statistics and Treatment group Placebo Albiglutide
estimate variability Number of subjects 149 150
Median time to hyperglycemia 48.14 130.14
rescue (weeks)
95% Cl (36.43, 52.29) (103.57, NA)
Effect estimate per Comparison groups Albiglutide vs Placebo
comparison Secondary endpoint Log-rank test p-value <0.0001

(pairwise comparison)

Analysis population and time
point description

Proportion of subjects who achieved HbA+c of <7.0% at Week

52 (ITT population - LOCF)

Descriptive statistics and Treatment group Placebo Albiglutide
estimate variability Number of subjects 149 149
n (%) 22 (14.8) 66 (44.3)
Effect estimate per Comparison groups Albiglutide vs Placebo
comparison Nonparametric
(Cochran Mantel- 4.080
Haenszel) odds ratio
. 95% ClI (2.304, 7.226)
Secondary endpoint bvalle <0.0001
Loglstlc regression odds 4702
ratio
95% Cl (2.668, 8.288)
p-value <0.0001

Analysis population and time

Model-adjusted change from Baseline in body weight (kg) at Week 52 (ITT population -

point description LOCF)
Descriptive statistics and Treatment group Placebo Albiglutide
estimate variability Number of subjects 149 149
Baseline — Mean (SD) 100.20 (23.253) 97.59 (22.079)
Week 52 — Mean (SD) 100.68 (23.814) 97.85 (21.839)
LS mean change from
Baseline (SE) 0.45 (0.348) 0.28 (0.348)
95% Cl (-0.23, 1.14) (-0.41, 0.96)
Effect estimate per Comparison groups Albiglutide vs Placebo
comparison Secondary endpoint Difference of LS means -0.18
95% Cl (-1.15,0.79)
P-value 0.7193
Table i4 Summary of Efficacy for Trial GLP112756

Titie: A Randomized, Double-Blind, Placebo-Controlled, Parallel-Group, Multicenter Study to Determine the Efficacy and
Safety of Two Dose Levels of Albiglutide Compared With Placebo in Subjects With Type 2 Diabetes Mellitus

Study identifier

GLP112756

Design

This was a Phase Il randomized, double-blind, placebo-controlled, parallel-group, multicenter
study to evaluate the efficacy and safety of 2 dose levels of weekly subcutaneously injected
albiglutide compared with placebo in subjects with T2DM whose glycemia was inadequately
controlled on their current regimen of diet and exercise and who had received less than

7 contiguous days of treatment with any antidiabetic therapy within the 3 months before
Screening.
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Duration of prescreening and

screening:

2 weeks

Duration of run-in/ stabilization: 4 weeks

Duration of treatment:

156 weeks (including 52 weeks of treatment and
evaluation for primary efficacy and safety, followed by
an additional 104 weeks of treatment for additional
evaluation of efficacy and safety).

Duration of posttreatment follow-

up: 8 weeks
Hypothesis Superiority to placebo
Treatment groups Albiglutide 30 mg A total of 102.subjects taklng a current regimen of (:|et and exercise
weekly were rqndom|zed to receive a weekly sc injection of 30 mg
albiglutide.
_— A total of 102 subjects taking a current regimen of diet and exercise
Albiglutide 50 mg domized . Klv sc iniection of 30
weekly were randomize to receive a weekly sc injection of 30 mg
albiglutide with forced uptitration to 50 mg weekly at Week 12.
A total of 105 subjects taking a current regimen of diet and exercise
Placebo were randomized to receive a weekly sc injection of placebo
albiglutide.
Endpoints and definitions Primary endpoint HbAe (%) Change from Baseline in HbA1c at Week 52.
Secondary endpoint FPG (mmol/L) Change from Baseline in FPG at Week 52.
Secondary endpoint | Rescue time Time to hyperglycemia rescue.
(weeks)
Secondary endpoint HoAve (%) Proportion of subjects achieving an HbA1c

treatment goal of <7.0% at Week 52.

Secondary endpoint

, Change from Baseline in body weight at
Body Welght (kg) Week 52.

Database lock 07Mar2012
Results and Analysis
Analysis description Primary Analysis

Analysis population and
time point description

Model-adjusted change from Baseline in HbA1c (%) at Week 52 (ITT population — LOCF)

Descriptive statistics and
estimate variability

Treatment group

Albiglutide Albiglutide

Placebo 30 mg Weekly 50 mg Weekly
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Number of subjects? 98 100 97
Baseline — Mean (SD) 8.02 (0.908) 8.05 (0.867) 8.21 (0.942)
Week 52 — Mean (SD) 8.20 (1.458) 7.35 (1.150) 7.29 (1.104)
LS mean change from 0.15(0.097) -0.70 (0.096) -0.89 (0.097)
Baseline (SE)
95% Cl (-0.04, 0.34) (-0.89,-0.51) (-1.08,-0.70)
Effect estimate per c . Albiglutide 30 mg Albiglutide 50 mg
. omparison
comparison weekly vs. weekly vs. placebo
groups
placebo
Difference of LS
Primary endpoint meansb -0.84 -1.04
95% ClI -1.11,-0.58 -1.31,-0.77
Superiority <0.0001 <0.0001
p-valuec
Notes a  Number of subjects with a value at Baseline and at the specified visit.

b The difference of least squares means was from the ANCOVA model.
¢ The p-value is from a 2-sided ¢ test for (difference in means equals zero).

Analysis description

Key Secondary Analyses

Analysis population and

Model-adjusted change from Baseline? in FPG (mmol/L) at Week 52 (ITT population -

time point description LOCF)
Descriptive statistics and Treatment group Placebo Albiglutide Albiglutide
estimate variability 30 mg Weekly 50 mg Weekly
Number of subjectsa 99 100 97
Baseline — Mean (SD) 9.07 (2.372) 9.09 (2.309) 9.51 (2.400)
Week 52 — Mean (SD) 10.12 (3.414) 8.21(2.503) 8.07 (2.762)
LS mean change from 1.00 (0.239) -0.88 (0.237) -1.38 (0.241)
Baseline (SE)
95% Cl (0.53, 1.47) (-1.35,-0.42) (-1.85, -0.90)
Effect estimate per Comparison Albiglutide 30 mg Albiglutide 50 mg
comparison groups weekly vs. weekly vs. placebo
placebo
Secondary endpoint rIZT)]Zfaerrznce ofLS -1.89 -2.38
95% Cl -2.55,-1.22 -3.05, -1.71
Superiority <0.0001 <0.0001
p-value
Notes a. Number of subjects with a value at Baseline and at the specified visit.
b The difference of least squares means was from the ANCOVA model.
Analysis population and Time to hyperglycemia rescue (ITT population)
time point description
Descriptive statistics and Treatment group Placebo Albiglutide Albiglutide
estimate variability 30 mg Weekly 50 mg Weekly
Number of subjects 99 100 97
Median time to rescue 49.71 116.14 NA
(weeks)a
95% Cl (32.14, 67.29) (79.43,NA) (NA, NA)
Effect estimate per Comparison Albiglutide Albiglutide
comparison ) 30 mg Weekly 50 mg Weekly
Secondary endpoint groups vs Placebo vs Placebo
P-valueb <0.0001 <0.0001
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Notes

a Based on Kaplan-Meier estimates
b Log-rank test P-value (pairwise comparison)

Analysis population and
time point description

Proportion of subjects who achieved HbA1c of <7.0% at Week 52 (ITT population — LOCF)

Descriptive statistics and Treatment group Placebo Albiglutide Albiglutide
estimate variability 30 mg Weekly 50 mg Weekly
Number of subjects 98 100 97
n (%) 21(21.4) 49 (49.0) 39 (40.2)
Effect estimate per Comparison Albiglutide 30 mg | Albiglutide 50 mg
comparison groups weekly vs. weekly vs.
placebo placebo
Nonparametric
Mantel-Haenszel 3.503 3.563
odds ratio
Secondary endpomt 95% ClI 1737, 7.065 1685, 7.535
P-value <0.0001 0.0002
Logistic
regression odds 4.684 3.722
ratio
95% ClI 2.340,9.377 1.830, 7.569
P-value <0.0001 0.0003

Analysis population and

Model-adjusted change from Baseline in body weig

ht (kg) at Week 52 (ITT population -

time point description LOCF)
Descriptive statistics and Treatment group Placebo Albiglutide Albiglutide
estimate variability 30 mg Weekly 50 mg Weekly
Number of subjectsa 99 100 97
Baseline — Mean (SD) 95.54 (20.068) 95.82 (19.642) 96.81 (17.884)
Week 52 — Mean (SD) 94.93 (20.086) 95.36 (19.862) 95.97 (18.136)
LS mean change from
Baseline (SE) -0.66 (0.428) -0.39 (0.424) -0.86 (0.432)
95% Cl -1.50, 0.18 -1.22,0.45 -1.71,-0.01
Effect estimate per Comparison Albiglutide 30 mg | Albiglutide 50 mg
comparison groups weekly vs. weekly vs.
placebo placebo
Secondary endpoint Difference of LS 027 0.20
means®
95% Cl -0.91, 1.46 -1.40, 1.01
P-value 0.6526 0.7485
Notes a Number of subjects with a value at Baseline and at the specified visit.
b The difference of least squares means was from the ANCOVA model.
Table 15 Summary of Efficacy for Trial GLP112757

Title: A Randomized, Double-Blind, Placebo- and Active-Controlled, Parallel-Group, Multicenter Study to Determine the
Efficacy and Safety of Albiglutide Administered in Combination With Metformin and Glimepiride Compared With Metformin
Plus Glimepiride and Placebo and With Metformin Plus Glimepiride and Pioglitazone in Subjects With Type 2 Diabetes

Mellitus

Study identifier

GLP112757
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Design

This was a Phase I, randomized, double-blind, placebo- and active controlled, 3 parallel-
group, multicenter study evaluating the efficacy and safety of a weekly subcutaneously
injected dose of albiglutide in combination with metformin and glimepiride compared with
metformin plus glimepiride and placebo and with metformin plus glimepiride and pioglitazone
in subjects with T2DM whose glycemia was not adequately controlled on their current
regimen of metformin plus a sulfonylurea. Enrolled subjects had their current regimen
switched to 4 mg daily glimepiride.

Duration of prescreening and

. 2 weeks
screening:

Duration of run-in /stabilization: 6 to 8 weeks

Duration of treatment: 156 weeks (including 52 weeks of treatment and
evaluation for primary efficacy and safety, followed by
an additional 104 weeks of treatment for-additional

evaluation of efficacy and safety).

Duration of posttreatment follow-up: | 8 weeks

Hypothesis

Superiority over placebo; Noninferiority to pioglitazone, and if established, then superiority to
pioglitazone was tested

Treatments groups

A total of 281 subjects were randomized to receive metformin plus open-
label glimepiride (4 mg daily) plus albiglutide (30 mg weekly SC injection;

Albiglutide treatment-masked uptitration if needed to 50 mg weekly) plus matching
pioglitazone placebo
A total of 288 subjects were randomized to receive metformin plus open-
Pioglitazone label glimepiride (4 mg daily) plus pioglitazone (30 mg daily; with
treatment-masked uptitration if needed to 45 mg daily) plus matching
albiglutide placebo
A total of 116 subjects were randomized to receivemetformin plus open-
Placebo label glimepiride (4 mg daily) plus matching pioglitazone placebo plus
matching albiglutide placebo
Endpoints and definitions | Primary endpoint HbAso (%) Change from Baseline in HbA1 at Week 52.
SeconFiary EPG (mmollL) Change from Baseline in FPG at Week 52.
endpoint
Secondary Rescue time Time to hyperglycemia rescue.
endpoint (weeks)
Secondary HoAve (%) Proportion of subjects achieving an HbA1c
endpoint treatment goal of <7.0% at Week 52.
Seconda , Change from Baseline in body weight at
endpointry Body weight (kg) Week952. Yo
Database lock 29Feb2012
Results and Analysis
Analysis description Primary Analysis

Analysis population and
time point description

Model-adjusted change from Baseline in HbA1c (%) at Week 52. (ITT population; LOCF)

Descriptive statistics and
estimate variability

Treatment group Placebo Pioglitazone Albiglutide
Number of subjects2 115 268 265
Baseline - Mean (SD) 8.26 (0.978) 8.28 (0.879) 8.18 (0.908)
Week 52 - Mean (SD) 8.57 (1.169) 7.47 (1.015) 7.66 (1.093)
LS mean change from

Baseline (SE) 0.33 (0.083) -0.80 (0.055) -0.55 (0.055)
95% (Cl) (0.16, 0.49) (-0.90, -0.69) (-0.65, -0.44)
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Effect estimate per Comparison Albiglutide vs Albiglutide vs
comparison groups Placebo Pioglitazone
| | D|fferegce of LS 087 0.25
Primary endpoint means

95% Cl (-1.07,-0.68) (0.10, 0.40)

P-value 0.0012

Noninferiority p-valuec 0.2685
Notes a Number of subjects with a value at Baseline and at the specified visit.

o

Difference of least squares means is from the ANCOVA model.

¢ The p-value is from a 1-sided { test testing at the 0.025 level of significance for
(difference of least squares means less than or equal to the prespecified noninferiority
margin of 0.3%). Noninferiority was not established.

Analysis description

Key Secondary Analyses

Analysis population and

Model-adjusted change from Baselineb in FPG (mmol/L) at Week 52 (ITT population —

time point description LOCF)
Descriptive statistics and Treatment group Placebo Pioglitazone Albiglutide
estimate variability Number of subjects? 115 272 268
Baseline - Mean (SD) 9.65 (2.731) 9.84 (3.114) 9.48 (2.896)
Week 52 - Mean (SD) 10.29 (3.123) 8.02 (2.666) 8.87 (3.124)
LS mean change from
Baseline (SE) 0.64 (0.243) -1.74 (0.158) -0.69 (0.159)
95% Cl (0.16, 1.11) (-2.05, -1.43) (-1.00, -0.38)
Effect estimate per Comparison Albiglutide vs Albiglutide vs
comparison groups Placebo Pioglitazone
Difference of LS
Secondary endpoint meansb -1.33 1.05
95% ClI (-1.89,-0.76) (0.61, 1.49)
P-valuec <0.0001 <0.0001
Notes a Number of subjects with a value at Baseline and at the specified visit.
b Difference of least squares means is from the ANCOVA model.
¢ The p-value is irom a 2-sided ¢ test for the difference in means.
Analysis population and . ) . .
fime point description Time to first hyperglycemia rescue (ITT population)
Descriptive statistics and Treatment group Placebo Pioglitazone Albiglutide
estimate variability Number of subjects 115 273 269
Median time to rescue 4957 136.29 120.43
(weeks)a
95% Cla (38.86, 55.14) (117.57, N/A) (93.71, N/A)
Effect estimate per Comparison Albiglutide vs Albiglutide vs
comparison Secondary endpoint groups Placebo Pioglitazone
P-valueb <0.0001 0.1045
Notes a Based on Kaplan-Meier estimates

b Log-rank test P-value (pairwise comparison)

Analysis population and
time point description

Proportion of subjects who achieved HbA1c of <7.0% at Week 52. (ITT population — LOCF)

Descriptive statistics and
estimate variability

Treatment group Placebo Pioglitazone Albiglutide
Number of subjectsa 115 268 265
n (%) 10 (8.7%) 94 (35.1%) 79 (29.8%)
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Effect estimate per
comparison

Secondary endpoint

Comparison Albiglutide vs Albiglutide vs
groups Placebo Pioglitazone
Nonparametric

Mantel-Haenszel 3.394 0.638
odds ratio

95% Cl (1.740, 6.622) (0.418, 0.975)
P-value <0.0001 0.0223
Logistic

regression odds 5.305 0.668

ratio

95% Cl

(2.530, 11.124)

(0.448, 0.996)

P-value

<0.0001

0.0475

Analysis population and

Model-adjusted change from

Baseline in body wei

ght (kg) at Week 52 (ITT population -

time point description LOCF)
Descriptive statistics and | Treatment group Placebo Pioglitazone Albiglutide
estimate variability Number of subjects? 115 272 268
Baseline - Mean (SD) 89.90 (18.820) 91.03 (21.238) 91.10 (20.174)
Week 52 - Mean (SD) 89.48 (18.542) 95.48 (22.505) 90.67 (20.139)
LS mean change from
Baseline (SE) -0.40 (0.362) 4.43(0.235) -0.42 (0.237)
95% CI (-1.11,0.31) (3.97,4.89) (-0.89, 0.04)
Effect estimate per Comparison Albiglutide vs Albiglutide vs
comparison groups Placebo Pioglitazone
Difference of LS
Secondary endpoint meansb -0.03 -4.85
95% ClI (-0.88, 0.82) (-5.51,-4.20)
P-valuee 0.9499 <0.0001
Notes a Number of subjects with a value at Baseline and at the specified visit.
b Difference of least squares means is from the ANCOVA model.
¢ The p-value is from a 2-sided ¢ test for the difference in means.
Table 16 Summary of Efficacy for Trial GLP114130

Title: A Randomized, Double-Blind, Active-Controlled, Parallel-Group, Multicenter Study to Determine the Efficacy and
Safety of Albiglutide as Compared With Sitagliptin in Subjects With Type 2 Diabetes Mellitus With Renal Impairment

Study identifier

GLP114130

Design

This was a Phase lll, randomized, double-blind, active-controlled, 2 parallel group,
multicenter, 52-week study evaluating the efficacy and safety of a weekly subcutaneously
injected 30-mg dose of albiglutide (with treatment-masked uptitration, if needed, to 50 mg
weekly) as compared with sitagliptin in renally impaired subjects with T2DM whose glycemia
was inadequately controlled on their current regimen of diet and exercise or their OAD
medication regimen of metformin, TZD, SU, or any combination of these OAD medications.
Enrolled subjects continued on their current regimen of OAD medication for the duration of
the study, with the exception of those subjects who were on a regimen of metformin and/or an

SuU.

Durathn qf prescreening and 2 weeks
screening:

Duration of run-in/ stabilization: 4 weeks

Duration of treatment:

52 weeks (including 26 weeks of treatment and
evaluation for primary efficacy and safety, followed by
an additional 26 weeks of treatment for additional
evaluation of efficacy and safety)
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Duration of posttreatment follow-
up:

8 weeks

Hypothesis Noninferiority to sitagliptin, and if established then superiority to sitagliptin was tested.
Treatments groups Albiglutide A total of 254 subjects on a current regimen of OAD
medication were randomly assigned to receive a
weekly subcutaneous injection of albiglutide 30 mg
(with optional treatment-masked uptitration to 50 mg if
needed) plus matching sitagliptin placebo.
Sitagliptin A total of 253 subjects on a current regimen of OAD
medication were randomly assigned to receive a daily
oral tablet of sitagliptin 25, 50, or 100 mg (based on
subject’s severity of renal impairment as per
prescribing information) plus matching albiglutide
placebo.
Endpoints and definitions | Primary HbAre (%) Change from Baseline in HbA st Week 26
endpoint
Secon;iary FPG (mmol/lL) | Change from Baseline in FPG at Week 26
endpoint
Secoqdary Rescue n (%) Proportion of subjects with hyperglycemia rescue at
endpoint Week 26
Secondary HbAe (%) Proportion of subjects achieving an HbA«c treatment
endpoint fel/o goal <7.0% at Week 26
Secon;iary Body weight Change from Baseline in body weight at Week 26
endpoint (kg)
Database lock 15-Jun-2012

Results and Analysis

Analysis description

Primary Analysis

Analysis population and
time point description

Model-adjusted change from Baseline in HbA«c (%) at Week 26 (ITT population — LOCF)

Descriptive statistics and | Treatment group Albiglutide Sitagliptin
estimate variabilty Number of subjects? 242 236
Baseline — Mean (SD) 8.08 (0.858) 8.22 (0.908)
Week 26 — Mean (SD) 7.27 (1.017) 7.68 (1.246)
U ("Shé‘)”ge from ~0.83(0.062) ~0.52(0.063)
95% O (£0.96, ~0.71) (£0.64, -0.39)
Effect estimate per Comparison groups Albiglutide vs Sitagliptin
comparison Difference of LS meansb -0.32
Primary endpoint 95% ClI (-0.49, -0.15)
Noninferiority p-valuec <0.0001
Superiority p-valued 0.0003
Notes a Number of subjects with a value at Baseline and at the specified visit.

Z€ero.

b The difference of LS means was from the ANCOVA model.
¢ The p-value was from a 1-sided t test to test whether the difference of LS means was less than or

equal to the prespecified noninferiority margin of 0.4%.
d The p-value was from a 2-sided ¢ test to test whether the difference in the LS means was equal to

Analysis Description

Key Secondary Analyses

Analysis population and
time point description

Model-adjusted change from Baseline in FPG (mmol/L) at Week 26 (ITT population — OC)
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Descriptive statistics and Treatment group Albiglutide Sitagliptin
estimate variabilty Number of subjects 244 240
Baseline — Mean (SD) 9.18 (3.231) 9.16 (2.873)
Week 26 — Mean (SD) 7.75(3.104) 8.95 (3.456)
Eﬁs’;‘ﬁfg g‘é‘)”ge from ~1.42 (0.183) -0.22 (0.184)
95% Cl (-1.78,-1.06) (-0.58, 0.14)
Effect estimate per Comparison groups Albiglutide vs Sitagliptin®
gomparison . Difference of LS means -1.20
Secondary endpoint
95% Cl (-1.71,-0.69)
P-value <0.0001
Notes a Number of subjects with a value at Baseline and at the specified visit.

b The difference of LS means was from the ANCOVA model.

d The p-value was from a 2-sided t test to test for the difference in means.

Analysis population and
time point description

Proportion of subjects with hyperglycemia rescue by Week 26 (ITT population)

Descriptive statistics and
estimate variability

Treatment group

Albiglutide

Sitagliptin

Subjects with
hyperglycemia rescue n (%)

15 (6.1)

29 (12.1)

Effect estimate per
comparison

Comparison groups

Albiglutide vs Sitagliptin

Secondary endpoint

Logistic regression odds

- 0.458
ratio
95% ClI (0.235, 0.894)
P-value 0.0221

Analysis population and
time point description

Proportion of subjects who ac

hieved HbA«c of <7.0% at Week 26 (ITT population — LOCF)

Descriptive statistics and Treatment group Albiglutide Sitagliptin
estimate variabilty Number of subjects 242 236
n (%) 103 (42.6) 72 (30.5)
Effect estimate per Comparison groups Albiglutide vs Sitagliptin
comparison Nonparametric Mantel-
Haenszel odds ratio 1.597
95% ClI (1.076, 2.372)
Secondary endpoint P-value 0.0077
Ir_;?olstlc regression odds 1704
95% Cl (1.162, 2.499)
P-value 0.0064

Analysis population and
time point description

Model-adjusted LS mean cha
- LOCF)

nge from Baseline in body weight at Week 26 (ITT population

Descriptive statistics and
estimate variability

Treatment group Albiglutide Sitagliptin
Number of subjects 244 240
Baseline — Mean (SD) 83.69 (19.846) 82.73 (20.633)
Week 26 — Mean (SD) 82.88 (19.753) 82.55 (20.695)
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LS mean change from
Baseline in body weight -0.79(0.192) -0.19 (0.194)
(SE)
95% ClI (-1.17,-0.41) (-0.57,0.19)
Effect estimate per Comparison groups Albiglutide vs Sitagliptin
comparison . Difference of LS means -0.60
Secondary endpoint
95% Cl (-1.14,-0.06)
P-value 0.0281
Notes a Number of subjects with a value at Baseline and at the specified visit.
b The difference of LS means was from the ANCOVA model.
d The p-value was from a 2-sided ¢ test to test for the difference in means.

Clinical studies in special populations

GLP114130 was a double-blind, randomized, Phase III study which compared albiglutide
treatment (30 mg weekly with masked optional uptitration to 50 mg weekly) to treatment with
sitagliptin (25 mg, 50 mg or 100 mg; dose adjusted by GFR at randomization as per the
sitagliptin package insert) in subjects with T2DM with mild, moderate, or severe renal
impairment (eGFR =15 and <90 mL/min/1.73 m?) already treated with a background regimen of
metformin, SU, or TZD, alone or in combination. The primary endpoint was at Week 26 and the
treatment period ended at Week 52. The GLP114130 study population was consistent with the
albiglutide Phase III studies with the exception that subjects with moderate and severe renal
impairment were also enrolled.

The results of this study showed that albiglutide was statistically superior to sitagliptin for the
change from Baseline in HbA1lc at the primary endpoint of Week 26 (-0.83% for albiglutide
versus -0.52% for sitagliptin, p=0.0003) in this special population.

The model-adjusted mean change from Baseline HbAlc was similar in the mild (n=125) and
moderate (n=98) renal impairment subgroups treated with albiglutide (-0.80% and -0.83%
respectively) and slightly greater in the albiglutide treated severe (n=19) renal impairment group
(-1.08%). The treatment difference at Week 26 (albiglutide - sitagliptin) was -0.13% (95% CI: -
0.37, 0.11), -0.53% (95% CI: -0.80, -0.26), and -0.47% (95% CI: -1.12, 0.18) for subjects with
mild, moderate, or severe renal impairment, respectively. The analysis results should be
interpreted with caution due to the small number of subjects in the severe renal impairment
subgroup (n=19 in the albiglutide arm and n=15 in the sitagliptin arm).

The HbA1lc values for subjects in the albiglutide group were generally lower after treatment than
for subjects in the sitagliptin group at each time point through Week 26, irrespective of the
severity of baseline renal impairment. Furthermore, subgroup analyses for the primary efficacy
endpoint by baseline renal impairment severity (forest plot, Figure 9) showed a uniform
treatment effect across the 3 subgroups consistent with that for the primary efficacy endpoint,
with 95% CI overlapping across the 3 renal impairment severity subgroups.
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Figure 9 Study GLP114130, Difference of LS Mean Model-adjusted Change
From Baseline in HbAlc (%) and 95% CI for Albiglutide Versus Sitagliptin at
Week 26 by Subgroup of Renal Impairment Severity

Favors Albigiutide Favors Sitagliptin
Al Sla
i
All Subjects 242 236 -0.32(-0.48, -0.15) 1
Renal Impairment Severity: Mild 125 122 -0.13(-0.37,0.11) FE—11
Aenal Impairmeant Severity: Moderats 88 o] -0.53 [-0.80, -0.28) | —
Ranal Impairmant Saverity: Severa 19 15 -047 (112, 0.18) | S — —
2 -1.5 -1 -0.5 4] 0.5 1 15 2
Diffsranca in LS Meansz (%) and 95% CI

Albi = albiglutide; CI = confidence interval; HbA+c = glycosylated haemoglobin; Ins = insulin; LS = least squares; Sita = sitagliptin.
Note: Week 52 data are presented as the primary endpoint for all studies in Group A.

The treatment effect seen at Week 26 for the overall albiglutide group was well maintained
through Week 52 (the end-of-treatment visit). Fewer subjects in the albiglutide group were
rescued or withdrew from study treatment compared with the sitagliptin group, which means
that there were less data for the sitagliptin subjects than for the albiglutide subjects.

Efficacy in Renally Impaired Subjects From Pooled Phase III Studies

Subjects were excluded from the 7 Phase III studies that contribute to the pooled efficacy
analyses if their creatinine clearance at screening was <60 mL/min using the Cockcroft-Gault
method of determining creatinine clearance. For purposes of analyzing the renal status data in
these study groups, normal renal function was defined as eGFR >90 mL/min/1.73 m? and renal
impairment was defined as <90 mL/min/1.73 m? using the MDRD Study Group formula.

The magnitude of the HbA1c reduction for albiglutide versus placebo was consistent in subjects
with normal renal function and in those with renal impairment. Compared to OADs or insulin,
albiglutide achieved a similar treatment effect in subjects with normal renal function and those
with renal impairment.

Analysis performed across trials (pooled analyses and meta-analysis)

An integrated/pooled analysis was performed across 7 Phase III studies (excluding the Phase III
GLP114130 study, comparing albiglutide to sitagliptin in renally impaired subjects). The efficacy
data in renally impaired subjects are summarized in the previous section (studies in special
populations).
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For the pooled analysis, efficacy results from subjects randomly assigned to albiglutide were
compared with efficacy results from subjects randomly assigned to corresponding treatment
comparators (placebo, OADs, insulin, and liraglutide) both overall and within each subgroup. In
the following only the overall subgroup analysis data are presented.

Change From Baseline in HbA1c in Specific Demographic Subgroups

Age

The treatment effect on HbA1c for albiglutide versus placebo was seen across all 3 age
categories (<65 years, 265 to <75 years, and =75 years). There were no treatment differences
between albiglutide and OAD or insulin within each of the 3 age categories. In comparing
albiglutide to liraglutide in the subgroup of subjects aged =65 years, there was no difference in
the treatment effect, although in younger subjects liraglutide achieved a slightly greater
reduction in HbA1lc compared to albiglutide (difference in LS means 0.24% [95% CI: 0.10,
0.39]), similar to the result for overall difference.

Gender

The treatment effect on HbA1c for albiglutide versus placebo was seen across both genders.
There were no treatment differences between albiglutide and OAD or insulin within each gender.
Comparing albiglutide to liraglutide, in the subgroup of male subjects, there was no difference in
the treatment effect, although in women liraglutide achieved a greater reduction in HbA1c
compared to albiglutide (difference in LS means 0.4% [95% CI: 0.22, 0.58]).

Race/Ethnicity

Large numbers of subjects of non-white race/ethnicity were recruited into the Phase III studies
(716 [14.6%] of African-American/African heritage, 305 (6.2%) American Indian or Alaskan
native, 174 (3.6%) Asian - Central/South Asian Heritage, 173 (3.5%) Asian - East Asian
Heritage, 12 (0.2%) Asian - Japanese Heritage, 202 (4.1%) Asian - South East Asian Heritage,
21 (0.4%) Native Hawaiian or Other Pacific Islander and 1276 (26.1%) Hispanic/Latino. The
treatment effect on HbA1c for albiglutide versus placebo was consistent across all race/ethnicity
subgroups, and the magnitude of the HbA1lc reduction for albiglutide versus placebo in African-
American, Hispanic, and Asian subjects was similar to that for non-Hispanic white subjects.

Compared to OADs in the integrated analyses, albiglutide achieved a similar treatment effect in
non-Hispanic white, Hispanic, and Asian subjects. There appeared to be a positive HbA1lc
treatment difference in favour of albiglutide versus OAD therapies in African-American subjects
(difference in LS means -0.40%, 95% CI: -0.69, -0.10).

Compared to insulin, albiglutide achieved a similar treatment effect in African American, non-
Hispanic white, and Hispanic subjects. There appeared to be a positive HbA1lc treatment
difference in favour of albiglutide versus insulin in Asian subjects (difference in LS means -
0.52%, 95% CI: -0.83, -0.22).

Comparing albiglutide to liraglutide, a treatment difference in favour of liraglutide was observed
in black and white subjects and those subjects who were not Hispanic or Latino. The difference in
treatment effect was of similar magnitude across these subgroups (difference in LS means
ranged between 0.20% and 0.43%). However, albiglutide achieved a similar treatment effect to
liraglutide in Hispanic/Latino subjects (difference in LS means -0.02%, 95% CI: -0.25, 0.22).
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Region

The treatment effect on HbA1c of albiglutide versus placebo was seen across all regions, and the
magnitude of the HbA1c reduction for albiglutide versus placebo was also consistent across all
regions and also within different areas of the US.

Compared to OAD therapy in the integrated analyses, albiglutide achieved a similar treatment
effect in all regions although in the Rest of the World region a treatment effect in favour of
albiglutide versus OAD was noted (difference in LS means -0.38%, 95% CI: -0.61, -0.15). Within
the US, the treatment effect for albiglutide versus OAD was consistent in all areas.

Compared to insulin, albiglutide achieved a similar treatment effect in all regions although in the
Asia region a treatment effect in favour of albiglutide versus insulin was noted (difference in LS
means -0.55%, 95% CI: -0.94, -0.15). Within the US, the treatment effect for albiglutide versus
OAD was consistent in all areas.

Comparing albiglutide to liraglutide, the treatment effect of albiglutide versus liraglutide was
consistent across areas within the US as well as the ex-US region as was in favour of liraglutide.

Duration of T2DM

The treatment effect on HbA1c for albiglutide versus placebo was seen across all 3 categories of
diabetes duration, and the magnitude of the HbA1lc reduction for albiglutide versus placebo was
also consistent within each category.

Compared to OADs, albiglutide achieved a greater HbA1lc treatment effect in subjects with
diabetes duration <5 years (difference in LS means -0.20%, 95% CI: -0.36, -0.04) although the
treatment effect was similar in patients with longer duration of diabetes.

Compared to insulin, albiglutide achieved a similar treatment effect in all 3 categories of diabetes
duration.

Comparing albiglutide to liraglutide, the treatment effect of albiglutide versus liraglutide was
consistent across all categories of diabetes duration, favouring liraglutide.

Baseline HbA1c

No summary presentation of subgroup analyses by baseline HbAlc has been provided, however,
the data is present in the file. As known form other antidiabetic medications, the treatment effect
was larger with higher baseline HbA1lc.

BMI

No summary presentation of subgroup analyses by BMI has been provided, however, the data is
present in the file. No apparent difference in treatment effect by BMI was observed.

Effect of Anti-albiglutide Antibodies on Efficacy

Immunogenicity data from the 7 integrated Phase III studies were analyzed for any effects of
anti-albiglutide antibodies on the change from baseline in HbAlc or FPG. The analysis involved
data from 2098 albiglutide-treated subjects, 116 of which (5.5%) tested positive for anti-
albiglutide antibodies at 1 or more time points post-baseline. None of the antibodies were
neutralizing, except for 1 follow-up sample from a baseline-positive subject who tested weakly
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positive for albiglutide neutralizing antibodies. The change from baseline in HbA1lc at the primary
endpoint (defined for each individual study) was similar for antibody-positive and antibody-
negative subjects (-0.72% vs -0.71%, respectively). The presence of neutralizing antibodies in
the individual baseline-positive subject did not appear to impact the glycaemic response to
albiglutide, because the change in HbA1lc at the primary endpoint was -2.90%. There was no
trend seen of greater or lesser HbA1lc lowering when maximum titer values per subject were
plotted against change from baseline in HbA1lc or against FPG levels at the primary endpoint.
Furthermore, there was no correlation between maximum antibody titer and FPG levels at the
time of maximum antibody titer.

In Study GLP114130, anti-albiglutide antibodies developed in 3.0% (6/231) of evaluated
albiglutide-treated subjects. Antibody titers were very low (<500) and antibody incidence and
characteristics were similar to those reported for subjects from other Phase III studies.

2.5.3. Discussion on clinical efficacy

Design and conduct of clinical studies

The safety and efficacy of albiglutide in humans has been evaluated in 10 clinical studies. A total
of 6043 subjects have participated in the clinical development program, of which 3358 have
received albiglutide. Three of the Phase III studies were compiete (GLP114179, GLP108486, and
GLP114130) at submission, and 5 were ongoing in long-term extension phases past the primary
endpoints (GLP112753, GLP112754, GLP112755, GLP112756 and GLP115757). The initial
analyses for this submission were conducted when all remaining subjects in the five 156-week
studies had completed at least 2 years of treatment and had been assessed for the primary
efficacy endpoint. The final study reports for the extension were submitted with the Day 121
responses. Two dose-finding studies were performed. The phase III programme covers the
different aspects of the development of medicinal products for the treatment of diabetes as
outlined in the EMA Guideline (CHMP/EWP/1080/00 Rev. 1). The study program is further in line
with given scientific advice.

During the clinical development of albiglutide there was a change in the manufacturing processes
used to produce albiglutide active substance. All the Phase III clinical studies were conducted
with Process 2 drug product. Process 3 is the intended commercial formulation. Data in support
of a clinical comparability in terms of efficacy and safety between Process 2 and Process 3 have
been provided from the bioequivalence study GLP114856. In addition, patients in studies
GLP112754 and GLP112756 were switched to the Process 3 drug product after 2 years to provide
further clinical data. The strategy to switch patients in the ongoing phase III studies was subject
of a Scientific Advice provided in December 2010. In total 456 patients have been switched from
Process 2 to Process 3 in studies GLP112754 and GLP112756 with an average exposure of 35
weeks (range 8-65 weeks). However, there is no indication of any substantial and clinically
relevant difference in the efficacy of Process 2 and Process 3 albiglutide, which was therefore
found to be satisfactory by CHMP.

Two dose-finding studies were performed. Data provided with study GLP110125, which included
eight different dose regimens and exenatide (Byetta) as an external control, support the choice
of the 30 mg weekly dose. Higher doses (50 mg and 100 mg) were tested with wider dosing
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intervals resulting in a comparable or lower effect than the 30 mg weekly dose. Study
GLP110932 investigated somewhat different dosing regimens that study GLP110125; however,
the 30 mg weekly dose was included. The effect on HbAlc was comparable to that observed in
study GLP110125.

The 50 mg weekly dose was not included in the dose finding studies but was investigated within
the phase III studies. Both the 30 mg and 50 mg weekly doses were evaluated in studies
GLP112756 (one study arm 30 mg and one study arm 50 mg) and GLP114179 (forced
uptitration) although not formally compared. Slightly larger reductions in HbAlc and FPG were
observed with the higher dose.

In studies GLP108486, GLP112753, GLP112754, and GLP112757, the dose was uptitrated based
on clinical need, i.e. increasing HbA1c. With this strategy, HbAlc was maintained or further
decreased up to 130 weeks. It is noted that in studies GLP108486, GLP112753, GLP112757, and
GLP112754 (optional uptitration of albiglutide from 30 mg weekly to 50 mg weekly if the subject
met the protocol-defined uptitration criteria), a total of 77.0% of albiglutide subjects had their
dose uptitrated from 30 mg to 50 mg indicating that the 30 mg dose may not be sufficient in the
majority of the patients. It has been adequately shown that uptitration of the dose from 30 mg
to 50 mg adds to the glycaemic control and the data support the current recommendations on
dosing given in section 4.2 of the SmPC.

The Phase III study program included studies adequately designed to investigate the use of
albiglutide both in monotherapy and as add-on to metformin, metformin plus SU, TZDs and basal
insulin. Further to this, sitagliptin, glimepiride, insulin glargine, insulin lispro and liraglutide were
included as active comparators in the program. A separate study investigated the use of
albiglutide therapy in patients with renal impairment. The inclusion and exclusion criteria were
generally more open than usually seen. No upper age limit was applied apart from study
GLP108486. Patients with a history of CV disease were allowed to participate.

All studies allowed rescue medication and some of the studies allowed uptitration of albiglutide.
Recommendations regarding rescue medication were given; however, the final decision was left
to the discretion of the investigator. Allowing rescue medication made it possible to keep patients
within the study until follow-up was complete also when placebo was used as comparator.

The primary and secondary endpoints were adequate and in line with current guidelines. In the
follow-up advice given in March 2011, the CHMP expressed that time to hyperglycaemia rescue
was considered of special interest, considering that patients were to continue in the studies also
after rescue.

The randomisation and the stratification in each study was considered appropriate as well as
blinding procedures. The justification for the open-label studies is acceptable.

The sample size calculations seemed appropriate. A non-inferiority margin larger than 0.3% is
generally not accepted, however, whether non-inferiority will be accepted or not ultimately
depends on the assessment of the data. The randomisation and the stratification in each study
seem appropriate as well as blinding procedures. The justification for the open-label studies is
acceptable.

The same overall statistical analysis approach was used for all the phase III studies and
statistical methods were in general appropriate. Missing data, specifically post rescue data that in
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the primary analysis were ignored and hence treated as missing was handled as last observation
carried forward (LOCF) as primary approach. Subjects who qualified for hyperglycaemia rescue
before the primary efficacy assessment had their HbA1lc recorded at the time of rescue and
carried forward for primary analyses. Since the initiation of rescue medication should be seen as
evidence of lack of efficacy, LOCF in subjects qualifying for rescue is then considered acceptable
if the value carried forward implied treatment failure. In all other cases the acceptance of LOCF
rests on if there were differences between treatment arms in the proportion and timing of
withdrawals, and the reason for the withdrawals.

In summary across studies where albiglutide were compared to placebo, both the proportion of
subjects rescued as well as the proportion of values carried forward was higher in the placebo
groups than in the albiglutide treatment arms.

While the proportion of values carried forward in the placebo arms ranged from 58% (week 52,
study GLP112755) to 76% (week 104, study GLP112753) the corresponding proportions for
albiglutide arms ranged from 32% (week 52, study GLP112755) to 46% (week 104, study
GLP112753). The proportion of subjects rescued was approx. 40-50% in the placebo groups and
approx. 22-25% in the albiglutide 30 mg weekly treatment groups.

Comparing albiglutide vs. the different active comparators the proportion of subjects rescued and
the proportion of values carried forward were approximately similar. Regarding the proportion of
values carried forward and looking across the active treatment groups including albiglutide there
were some differences but foremost between studies depending on the time point for primary
assessment. In summary the proportion of values carried forward in the analyses were 16-30%
week 26/32, 35-40% for analyses week 52 and 45-55% for week 104 (GLP112753).

The main reason for using LOCF seems to have been subjects qualifying for rescue treatment.
Overall, looking at the active treatment arms including albiglutide, the proportion of subjects
rescued relative to the proportion of values carried forward were approx. 50-70% in analyses
week 52/104 with, however, bigger differences between the short term studies, from 38%
(liraglutide study 114179) through 94% (both albiglutide and lispro insulin in study GLP108486).
In the placebo arms this ratio was, not surprisingly considering the higher proportions of subjects
qualifying for rescue, in general somewhat higher 60%-80% (week 52/104).

For subjects who qualified for hyperglycaemia rescue, follow-up assessments continued beyond
rescue, and a number of sensitivity analyses for the primary endpoint were provided including
analyses using data after initiation of rescue therapy. Sensitivity analyses were mainly based on
ITT using observed cases only (i.e. an OC algorithm) with analyses both excluding and, including
post rescue values respectively. While an OC approach excluding post rescue data may be
considered a “best case” scenario foremost for subjects in active arms under the assumption that
the active treatment (i.e. albiglutide) is effective, analyses including post rescue may be
considered a “best case” scenario foremost/also among subjects receiving placebo.

It is evident from the sensitivity analyses based on comparisons of albiglutide vs. placebo, that
including post rescue data had an impact on the outcome. While a high proportion of values
carried forward in the placebo groups due to high proportions of subjects in need of rescue
seems to have had an impact on the difference seen between albiglutide and placebo this can be
considered as additional proof for the efficacy of albiglutide. In the analysis including post rescue
data (ITT-OC), the difference between albiglutide and placebo was, although smaller, however
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still highly statistically significant in favour of albiglutide in all studies except for albiglutide 30
mg weekly in study GLP112756. Here, there was still a statistically significant difference for
albiglutide 50 mg weekly vs. placebo. The loss of superiority, 30 mg vs. placebo, may be due to
the relatively small number of subjects per arm and that 50% of subjects in the placebo group
qualified for rescue.

In the studies with comparisons of albiglutide vs. an active comparator, sensitivity analyses
supported the primary outcome with in general small differences in point estimates and
corresponding 95% CI.

Using the same analysis approach in all studies implied that there were no differences in how
analysis populations were defined. What is not supported is that irrespective of if the objective
was to show superiority or non-inferiority the primary analysis was to be based on an ITT
population. Although in some studies post-hoc, sensitivity analyses were however also performed
based on ITT but excluding subjects with major protocol deviations. In two of the studies
(GLP112754 vs. insulin glargine and GLP108486 vs. lispro insulin) non-inferiority was showed but
not superiority. The conclusion of non-inferiority was however further supported by a sensitivity
analyses based on ITT (LOCF) excluding subjects with major protocol deviations.

Overall, the studies appear to have been well conducted. In every study, 1-3 sites were closed
because of repeated noncompliance with GCP/ICH guidelines, however, these issues appear to
have been adequately handled. Other sites were closed for reasons such as inactivity. All these
issues as well as protocol deviations have been transparently accounted for in the study
protocols. Additional analyses were also performed, exciuding patients from those sites showing
that the impact were negligible due to the small number of subjects concerned.

In order not to jeopardize the five studies still ongoing at the time of data cut and analyses for
submission, a work process flow was defined and documented separately. While not easy to
penetrate what impact, if any, this none the less might have had on the studies still ongoing, the
procedures seem appropriately planned. Of importance is that all primary endpoint assessments
were already performed at the time for data cut.

In summary from a methodological aspect, data are considered robust in that the totality of
evidence presented seems to support the efficacy of albiglutide. No serious issues regarding the
methodology have been identified. Although not fully clear whether the values carried forward in
case of rescue truly implied treatment failure or when in time LOCF were applied in other cases
this is not thought to have an impact sufficient to alter overall conclusions regarding efficacy.

Efficacy data and additional analyses

All studies have reported the primary endpoint and extensions have been finalised. Data up to
three years were presented. Discontinuation rates were relatively high (30-37 %) which should
be seen in the light of the long duration of the studies. An additional 4-7 % of patients dropped
out during the third study year. In the shorter studies, discontinuation rates were about 15 %.
When looking at the individual studies, there were no gross imbalances between the different
study arms with regards to discontinuations. Differences in withdrawal due to AEs were small.

The population included is considered representative for T2DM and with no large differences
across the study program, with the exception of study GLP114130 (renal impairment), which
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included older patients who were less obese. The duration of disease was longer in study
GLP108486 (add-on to insulin) and study GLP114130. Mean HbA1c was slightly above 8 % in all
studies. The majority of patients in all studies had signs of diabetes complications. CV co-
morbidity represented as prior MI was present in 3-9 % of patients. In all studies treatment
groups were well balanced with regards to baseline characteristics.

The baseline medication in studies investigating albiglutide as add-on treatment was adequate in
all relevant studies.

The majority of patients were Caucasian. Less than 5 % of subjects were recruited in Europe,
whereas the vast majority were recruited in the US.

Study GLP112756 is considered as the pivotal study with regards to the monotherapy indication
as this study compared both the 30 mg and 50 mg weekly dose of albiglutide to placebo in drug-
naive patients. Consistent and clinically relevant placebo-corrected reductions of baseline HbA1c
was observed for both doses with a slightly higher placebo-corrected decrease with the higher
dose (-0.84 % vs -1.04 % for the lower and higher dose, respectively). This was supported by a
decrease in FPG. The rate of responders (subjects achieving HbAlc < 7.0 %) was higher in the
low dose group (49.0 %) compared to the high dose group (40.2 %) whereas the responder rate
in the placebo group was 21.4 %. This may be explained by the difference observed in baseline
HbA1lc. In the low dose treated group, weight reduction was numerically less (-0.39 kg) than
observed in the placebo treated group (-0.66 kg), whereas a numerically greater weight
reduction compared to placebo was observed in the high dose group (-0.86). Thus, this study
shows a significant and clinically relevant effect of albiglutide versus placebo on HbAlc whereas
no significant effect on weight was observed.

Three studies investigated the use of albiglutide as add-on to metformin (GLP112753), add-on to
TZD +/- metformin (GLP112755) or add-on to metformin and SU (GLP112757). In all three
studies, statistically significant and clinically relevant placebo-corrected reductions in baseline
HbA1c, ranging from -0.75 to -0.91 % were observed. This was supported by reductions in FPG.
Responder rates were significantly higher in all three studies compared to placebo, with
differences to placebo ranging from 21 - 30 %. Weight reduction (-0.42 to -1.21 kg) did not
differ from that observed with placebo treatment (-0.40 to -1.0 kg) and in study GLP112755
(add-on to TZD) a weight increase was observed in both groups (+0.28 kg for albiglutide and
+0.45 kg for placebo). A clinically relevant effect of albiglutide when used as add-on was shown,
however, there are remaining uncertainties with regards to the background treatment that need
to be resolved before a definite conclusion can be drawn. The findings with regards to weight
reduction were consistent with those observed in the monotherapy study.

Five studies included one or two active comparators added to various background therapies. In
study GLP112753, albiglutide was compared to sitagliptin (100 mg/day) and glimepiride (2-4
mg/day) as add-on to metformin. Superiority could be shown for albiglutide versus both
sitagliptin and glimepiride. The treatment effect on reduction of baseline HbAlc was low for both
sitagliptin (-0.28 %) and glimepiride (-0.36 %), however, the placebo-corrected outcome for
sitagliptin and glimepiride in study GLP112753 were -0.55% and -0.63% respectively, which is in
line with published data (taking into account that the primary endpoint was measured at 104
weeks). In the sitagliptin group, the mean duration of exposure to the 100 mg dose was 637
days (which is comparable to the exposure time in the albiglutide treated group). The mean
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albiglutide dose at Week 104 was 40.52 mg (manual calculation) and the mean glimepiride dose
at Week 104 was 3.076 mg (manual calculation). It thus appears that the patients on active
comparators were adequately dosed. The weight reduction was numerically less with sitagliptin
than with albiglutide whereas a weight increase was observed with glimepiride as expected.

In study GLP112757, albiglutide was compared to pioglitazone as add-on to metformin and SU.
Pioglitazone was shown to be superior to albiglutide with a treatment difference in reduction of
baseline HbA1c of 0.25 % (95 % CI, 0.10, 0.40). This was supported by the rates of responders
and outcome of FPG. An increase in weight was observed in the pioglitazone treated group
whereas a slight weight reduction was observed in the albiglutide treated group comparable to
that observed in the placebo treated group included in the study.

Study GLP112754 compared albiglutide with insulin glargine as add-on to metformin +/- SU.
Non-inferiority for albiglutide vs insulin glargine could be shown with regards to the reduction of
baseline HbA1c (-0.11 %; 95 % CI; -0.04, 0.27, thus the upper limit of the 95 9% CI below the
0.3 % non-inferiority margin). Responder rates were comparable between the two groups (about
32 % in both groups). Treatment with insulin glargine resulted in a significantly lower FPG
compared to albiglutide treatment. As expected, albiglutide treatment resulted in a modest
weight reduction of 1.05 kg whereas insulin glargine treatment resulted in a weight increase of
1.56 kg. In the insulin glargine treatment group, the median daily dose of insulin glargine used
prior to rescue increased by 3-fold from the study start to the study end. Subjects in the insulin
glargine group had a starting total daily dose of insulin glargine that ranged between 2 and 40
units (median daily dose of 10 units), at Week 52 had a total daily dose of insulin glargine that
ranged between 3 and 230 units (median daily dose of 30 units), and an ending total daily dose
of insulin glargine that ranged from 0 to 220 units (median daily dose of 34 units). Guidance for
uptitration of the insulin dose based on FPG were in place, and the patients in the insulin glargine
treated group appears to have been adequately dosed. Thus the data showing non-inferiority
appear robust.

Study GLP108486 compared albiglutide with insulin lispro as add-on to insulin glargine + OADs.
In this study, a wide variety of background treatment was allowed. These treatments were
balanced between groups. The absolute HbA1lc reduction was slightly higher in the albiglutide
treated group (-0.82 % vs -0.66 %) and non-inferiority versus insulin lispro was shown.
Comparable outcomes with regards to rate of responders and FPG supported the primary
endpoint. Responder rates were somewhat lower than in the other studies, which may be
explained by the fact that this study included patients with a longer diabetes duration and a
higher baseline HbA1lc. The lispro was started based on the subject’s home blood glucose
monitoring data and distributed among the subject’s meal times at the investigator’s discretion
and based on the standard of care for multiple-dose insulin therapy at the study site. Mean
doses increased from 15 units to 34 units per day. Thus it appears that insulin lispro was
adequately adjusted during the study. Thus the data showing non-inferiority appear robust.

Study GLP114179 compared albiglutide with liraglutide as add-on to metformin, SU and TZD
(either alone or in combination). Liraglutide was statistically superior to albiglutide with an
absolute difference in reduction of baseline HbA1lc of 0.21 %. This was supported by a higher
rate of responders and a significantly higher reduction of FPG. A statistically significant, larger
reduction in body weight was observed with liraglutide (difference between treatments 1.55 kg).
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Across the study program only a modest weight reduction was observed with albiglutide
treatment. The Applicant puts forward two potential explanations for the difference in weight
reducing potential between albiglutide and liraglutide. Firstly, the incidence of nausea and
vomiting was more common with liraglutide which may contribute to the weight reduction.
Secondly, liraglutide has been shown to act directly on areas in the brain controlling the sense of
hunger. Albiglutide, being a larger protein, is less likely to diffuse into the brain and will thus only
exert its effects indirectly via the afferent gastrointestinal nervous system. This was
acknowledged by CHMP.

As hyperglycaemia was allowed in all studies, time to hyperglycaemia rescue was included as a
secondary efficacy endpoint. Albiglutide treatment resulted in a significant longer time to
hyperglycaemia rescue when compared to placebo, whereas no difference was observed between
albiglutide and insulin glargine.

A durability of effect up to 104 weeks could be demonstrated. This was observed both in the
study were no uptitration was allowed (GLP112755) and in studies with optional or forced
uptitration. When post-titration data are included, the difference between albiglutide and
comparators is attenuated but remain. Efficacy data up to three years of treatment has been
provided with the long-term extensions of studies GLP112757, GLP112753, GLP112754
GLP112755 and GLP112756. Efficacy was maintained over the entire study duration, with a lower
proportion needing rescue in the albiglutide treated groups compared to placebo. Comparable
rescue rates were observed for albiglutide and active comparators. Body weight continued to
slowly decrease or was maintained across all studies.

Study GLP114130 was focused on the effect of albiglutide in patients with renal impairment. The
other Phase III albiglutide studies excluded subjects with moderate and severe renal impairment.
In this study, albiglutide again was shown to be superior to sitagliptin treatment (HbA1lc
reduction -0.83 % vs -0.52 % for albiglutide and sitagliptin, respectively) and in this study the
treatment effect with sitagliptin was as expected (-0.52 %). For both treatments there was an
increased effect with decreasing renal function. The effect was maintained over the 52 week
treatment period. More patients in the sitagliptin group needed rescue or withdrew from the
study. Due to the low number of subjects with severe renal impairment, the data has to be
interpreted with caution. The limited data is reflected in the SmPC. The outcome of FPG and
responder rates supported the primary outcome. The body weight reduction was modest in both
groups and higher in the albiglutide treated group.

Further to this, a subgroup analysis of patients with impaired renal function defined as eGFR 60 -
90 mL/min/1.73 m? included in the 7 phase III studies give no indication of a difference in
treatment effect due to renal function. No subgroup analysis for renal function was conducted to
compare albiglutide with liraglutide.

In the integrated analysis of the 7 Phase III studies (excluding study GLP114130), 5.5 % of
subjects treated with albiglutide were found to have anti-albiglutide antibodies and only one
patient had neutralizing antibodies. There was no difference in the change from baseline in
HbA1lc between antibody positive and antibody negative subjects. Anti-albiglutide antibodies,
regardless of their titer, did not appear to impact the efficacy of albiglutide treatment.

Subgroup analyses performed across the 7 phase III studies showed that the effect of albiglutide
does not appear to be affected by age, however, the number of patients in the age group > 75 is

Assessment report
EMA/177464/2014 Page 83/124



low and the data has to be interpreted with caution. The subgroup analysis reveals no difference
in effect due to gender. In the placebo controlled pool, no difference in the treatment effect due
to race/ethnicity was observed, whereas the effect appears larger in the Asian population when
albiglutide was compared to insulin. However, overall there appears to be no influence of
race/ethnicity on the effect of albiglutide.

The subgroup analysis revealed no difference in effect due to duration of disease. No summary
presentation of subgroup analyses by baseline HbAlc or BMI has been provided, however, the
data is present in the file. As known from other antidiabetic medications, the treatment effect

was larger with higher baseline HbAlc. No apparent difference in treatment effect by BMI was

observed.

The subgroup analyses revealed no difference in treatment effect by region, race/ethnicity or
BMI. In spite of the low recruitment of European patients, the subgroups analyses support the
extrapolation of the results from the study program to a European population.

2.5.4. Conclusions on the clinical efficacy

The efficacy of albiglutide as monotherapy and as add-on to metformin, metformin + SU and
TZDs was investigated in a well-designed and conducted study program. A clinically relevant and
statistically significant effect on HbAlc was observed when albigiutide was used as monotherapy
and as add-on to different background therapies. The effect size with regard to the primary
outcome parameters was a placebo-corrected reduction of the HbAlc by -0.8% - 1.0% in most
studies. Data indicate that albiglutide was superior to sitagliptin and glimepiride, and non-inferior
to insulin glargine and insulin lispro. Pioglitazone and liraglutide were found to be superior to
albiglutide. Data showing a maintained effect up to three years of treatment has been provided.
Across the study program a small weight reduction was observed with albiglutide treatment, not
differing from that observed with placebo. Thus based on these data albiglutide is considered to
be weight neutral.

2.6. Clinical safety

The overall exposure in the entire albiglutide clinical development program (all phases/all
treatments) was 6258 subjects, 3122 T2DM subjects treated with albiglutide, 2689 T2DM
subjects treated with placebo or active comparators, 252 healthy volunteers treated with
albiglutide and 49 subjects with CHF treated with albiglutide, in an additional ongoing Phase II
study (Study GHF112670).

Patient exposure

Overall exposure in the 7 studies included in the Phase III integrated safety population was 2284
subjects for all comparators (3628.46 person-years) and 2116 subjects for albiglutide (3369.65
person-years). In addition, in the Phase III renal impairment study GLP114130, 249 (253.84
person-years) subjects were exposed to albiglutide and 246 subjects (238.36 person-years) to
sitagliptin. Disposition of subjects by treatment group (albiglutide vs. all comparators, placebo
and active comparators, respectively) is summarized in the Table 17 below. The number and
proportion of subjects with >52 weeks exposure was similar for all comparators 1366 (59.8%)
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and albiglutide 1182 (55.8%) subjects. Overall, there were 2116 subjects with a total of
exposure of 1720 person-years to 30 mg albiglutide and 1416 subjects with a total of exposure
of 1650 person-years exposed to 50 mg albiglutide (2280 person-years exposure to a maximum

dose of 50 mg albiglutide).

The comparative assessment of the clinical safety of albiglutide is primarily based on the the

Phase III integrated safety population. Trials not included in the integrated database included 13
clinical pharmacology studies, 2 Phase IIb studies and 1 ongoing Ph II study in non-diabetic

subjects (congestive heart failure).

Table 17 Subject disposition by treatment group comparison (Phase III

Integrated Safety Population)

Algiglutide Vs, :RII Albiglutide vs. Placebo? Albiglutide vs. Active
omparators Comparators?
All Active

Comparators Albiglutide Placebo Albigiutide Comparators | Albiglutide

N=2284 (%) N=2116 (%) N=468 (%) N=523 (%) N=1816 (%) | N=1766 (%)
Safety population 2264 (100.0) 2116 (100.0) 468 (100.0) 923 (100.0) 1816 (100.0) | 1766 (100.0)
Completed active treatment 582 (25.5) 589 (27.8) 0 0 582 (32.0) 589 (334)
Discontinued active treatment 659 (28.9) 572 (2110) 191 (40.8) 301 (32.6) 468 (25.8) 411(26.7)
Continuing study participation 1043 (45.7) 955 (45.1) 207(59.2) 622 (674) 166 (42.2) 106 (40.0)
Number of subjects rescued 781 (34.2) 704 (33.3) 262 (56.0) 305 (33.0) 519 (28.6) 578 (32.7)

Adverse events

The summary of adverse events reported by at least 5% in albiglutide-treated subjects or in the
all comparators group in the Phase III Integrated Safety Population is shown in Table 18 below.

Table 18 On-therapy adverse events overall, all comparators versus
albiglutide, in more than 5% of subjects in either treatment group (Phase III

Integrated Safety Population)

All Comparators Albiglutide
(N=2284) (N=21186)

Number of Number of
Preferred Term n (%) AEs/Density! n (%) AEs/Density!
Upper respiratory tract infection 256 (11.2) 3377929 274 (12.9) 345/10.24
Diarthoea 209 (92) 2131152 272 (129) 374711110
Nausea 2472 (106) 28311780 243 (11 5) 35111042
Nasopharyngitis 209(9.2) 2031752 190 (9.0) 2481736
Injection site reaction 45 (2.0) 1421391 187 (8.8) 1171/34 75
Urinary tract infectioni 187 (8.2) 254 17.00 156 (7 4) 196 /582
Headache 181 (79) 2281628 156 (7 4) 190/5 64
Hypertension 165 (7.2) 180 /496 156 (7 4) 166 /493
Sinusitis 11149 1457400 130 (6.1) 157 /4 66
Back pain 140 (6.1) 160/ 441 125 (59) 133/395
Bronchitis 147 (6 4) 1737477 123 (5.8) 1447427
Arthralgia 135 (59) 161/4 44 122 (5.8) 154 /4 57
Cough 134 (59) 162 /4 46 115 (54) 132/392
Oedema peripheral 136 (6.0) 146 /402 19(3.7) 841249

Source Data: IAS Table SP3-7.1.1.
AE = adverse event.

Note: On-therapy AEs are those that had a start date on or after the first day of study medication and within 56 days after the end of
study medication. This summary presents on-therapy AEs that occurred in >5% of the subjects in either treatment group. For each
level of summarization, a subject was counted once if the subject reported 1 or more AEs. Percentages are based on the number of
subjects in each treatment group. Hypoglycemic events are excluded from this table and are reporied separately. The preferred
terms are presented by decreasing proportions of subjects with AEs for the albiglutide treatment group.
1. Number of AEs = the tofal number of AEs at each level of summarization. Density per 100 person-years = 100 * (number of
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The most common adverse events (>10%) associated with albiglutide are diarrhoea (13%) and
nausea (12%). This is not unexpected since gastrointestinal adverse events are common among
GLP-1 receptor agonists. The prevalence of nausea is somewhat lower than previously reported
for other GLP-1 receptor agonists (exenatide 40-50 %, liraglutide 10-20% and lixisenatide 20-
25%). In addition, the adverse events occurring with a frequency =5% and at a higher number
of AEs/density for albiglutide were injection site reactions (8.8% vs. 2.0%). In study GLP114179
in which albiglutide was compared open-label to liraglutide injection site reactions occurred in
6.9% vs. 1.2% of patients, respectively.

The summary of adverse events reported more frequently in the albiglutide group at any time
point in the Phase III Integrated Safety Population is shown in Table 19 below.

Table 19 On-therapy adverse events occurring more frequently in the

albiglutide group at any time point. albiglutide versus all comparators (Phase
III Integrated Safety Population)

Week 28 Waek 52 Orvarall {104+ Weaka)
All All All
Comparators | Albiglutide Gomparators | Albiglutide Comparators | Albighstide
[N=2284) (N=218) [N=2234) (N=2118) (N=2284) [N=2118)

AE Prafarred Term n (%] n (%) RR and 85% GI' n (%) n (%) RR and 83% GI' n (%] n (%] RR and 85% CI'
Diarrhosa 152 (6.T) HM210.0) | 1.53{1.25 1.08) T [ET 236 [11.2) | 146 (1.2 1.76) 209 (9.2) 2129 143120, 1.71)
Injaction aite
reaction 3214 135(64) | 418287 6.08) 3 (185 16775 | 274 (3.0, 679 45(2.0) 187 (8.8) 435 (313, 6.04)
Conatipation 57 (25 B4(3.0) | 1.29(0.89, 1.85) 73(33 B0 [3.8) 1.25 (0.90_1.74) 87 (3.8 100 {4.7) 1.30 (096, 1.75)
Dyapspaia 47 [21) e 1.4 (082 1.79) 5123 67 [3.3) 1.39 (0.87_1.98) 58(2.5) BO(3.8) 137 (098, 1.93)
Fatigua 36 (1.6 4421 128 (081, 204 46 (2.0) 56 [2.6) 1.27 (D85, 1.91) 6127 7435 126 (0.88, 1.80)
Gastroosaophageal
reflux dissass Mg 4019 | 1290081, 207 41 11.8) 50 [2.4) 1.28 (084 1.97) 47 {21) B4 (3.0) 148 (1.04, 2.20)

‘Scurce Dala; IAS Table SP3-8.1.1, IAS Table 5P3-8.2.1, LAS Table SP3-5.3.1
1. The RR and 95% Cl for fe albglutide group companed with the placeio group wese calculated using Te CochranManiebHaensz=dl estimate of RR stratified by study.

Diarrhoea, injection site reactions, constipation, dyspepsia, fatigue and gastroesophageal reflux
disease (GERD) were the adverse events that were reported more frequently in albiglutide-
treated subjects. In addition, the reported incidence of pneumonia was significantly higher [RR
2.28, 95%CI (1.25 to 4.19)] among albiglutide treated subjects (1.75%) vs. all comparators
(0.79%). This imbalance in reporting of pneumonia between albiglutide and all comparators was
noted at all-time points and across all of the individual studies. A potential mechanism for
pneumonia associated to albiglutide has been discussed by the Applicant; however no
mechanism has been identified. Pneumonia is included in 4.8 of the SmPC and, furthermore,
pneumonia is also included as an identified risk in the RMP. There was also a slightly higher
reported incidence of atrial fibrillation/flutter in the albiglutide group when compared to the all
comparators group across the 8 Phase III trials. The proportion of subjects having atrial
fibrillation or flutter, which is also included as an identified risk in the RMP, was 1.18% in the
albiglutide group (25/2116, approximately 7.4 events/1000 patient years) and 0.48% in the all
comparators group (11/2284, approximately 3.0 events/1000 patient years).

In study GLP112756 safety of 2 dose levels albiglutide (30 vs. 50 mg weekly) were compared
with placebo. The incidence of on-therapy AEs considered related to study medication was higher
in the albiglutide groups (34.7% in the 30-mg group and 36.4% in the 50-mg group) compared
with the placebo group (20.8%). The overall AE rate in the 2 albiglutide groups (120.31 AEs/100
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person-years in the albiglutide 30-mg group and 94.06 AEs/100 person-years in the albiglutide
50-mg group) was higher than that seen in the placebo group (60.30 AEs/100 person-years).
This finding was mainly driven by a higher incidence of injection site reaction (ISRs) events in
the albiglutide groups and ISRs were more common on the highest dose. Analysis of the
integrated database comparing safety profiles between the two dose levels (30 vs. 50 mg
weekly) of albiglutide, showed that the event density (i.e. the number of AEs divided by person-
years x 100) for AEs overall and across all SOCs was higher in the albiglutide 30 mg group
compared to the 50 mg group. This was also the case for a majority of individual AEs, including
e.g. diarrhoea (event density 14.07 and 8.00 for 30mg and 50 mg respectively), nausea (13.78
and 6.91 respectively) and upper respiratory tract infection (11.40 and 9.03 respectively) in the
albiglutide groups vs. all comparator comparison group. A plausible explanation for the overall
lower event densities for AEs for 50 mg compared to 30 mg albiglutide could be as related to a
tolerate treatment with albiglutide 30 mg before uptitration to 50 mg, wherefore many adverse
event rates could be expected to be lower with use of albiglutide 50 mg as compared to 30 mg.

Clinical Comparability of Process 2 (Phase III Material) and Process 3 (Commercial
Formulation) Derived Albiglutide Product - Safety

During the clinical development of albiglutide (GSK716155) there have been three manufacturing
processes used to produce albiglutide active substance: Process 1, (Phase I, Phase II studies)
Process 2 (Phase II Japan and Phase III studies) and Process 3 (intended commercial
formulation).

In total, 598 subjects have been exposed to Process 3 albiglutide for a mean duration of 215
days.

Adverse events

The overall rate of AEs (number/PYs) was generally lower in the switched group compared to the
group only treated with Process 2 albiglutide. A slight increase in serious adverse event rate was
observed after switch to Process 3: 9.31/100 person years before switch vs. 12.84/100 person
years after switch, although the event rate was lower than patients remaining on Process 2
(22.05/100 patient years). Only 4 patients had AEs leading to withdrawal of treatment.
Hypoglycaemia incidence rate decreased after switch to process 3, likely due to deterioration of
blood glucose control over time in type 2 diabetes. No increase in injection side reactions was
observed (49.29/100 patient years events before switch vs. 11.42 after). No events of
pancreatitis were seen after switch although one post-therapy event of benign pancreatic
neoplasm was reported. Other AEs of special interest occurred infrequently before and after
switch, making it difficult to compare their incidence.

Serious adverse event/deaths/other significant events

In the Phase III integrated safety population, the overall incidence of on-therapy SAEs was
similar for the all comparators compared with albiglutide (10.9%, 9.40/100 person-years vs.
11.2%, 9.85/100 person-years respectively; and placebo (11.1% vs. 13.7%), and active
comparators groups (11.3% vs. 10.2%). The reporting of SAEs was comparable between the
treatment groups. On-therapy SAEs that occurred in >4 subjects in the albiglutide group with a
proportion of subjects more than 2-fold higher than the all comparators group were pneumonia,
atrial fibrillation, transient ischemic attack, myocardial infarction and cerebrovascular accident as
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shown in Table 20 below. The event density for SAEs overall was similar in the albiglutide 50 mg
group compared to the 30 mg group vs. all comparators and placebo respectively. Infection and
infestation SAEs were more frequently reported and with a higher event density with 50 mg
albiglutide compared to 30 mg albiglutide and compared to the all comparator group vs. the
placebo group. Cardiac disorders SAEs were reported more frequently with 30 mg albiglutide
compared to 50 mg albiglutide and compared to the all comparator group; although not
compared to the placebo group in which serious cardiac events were more frequently reported
compared to both doses of albiglutide respectively. However, the number of cardiac SAEs was
limited, and the higher incidence in the placebo group is reassuring.

Assessment report
EMA/177464/2014 Page 88/124



Table 20 On-therapy serious adverse events - albiglutide versus all
comparators, occurring in at least 0.2% of subjects in either treatment group
(Phase II1I Integrated Safety Population)

All Comparators Albiglutids
(N=2284) (M=2118)
Jyatem Organ Class Mumber of Humbsar of
SAE Preferred Term n (%) AEsDenaity’ n [%] AEaiDanaity’
Any SAE 248105 ] 236 [11.2) x2S
Infectiona and infeatations 40 [1.8) 26 1.27 5b [28) BA | 1.9
Prieumania 2 (0.1 21 0.6 904 97027
Gastrosrieritis 3 (0.1 47041 303 S5/015
Apperdicitis 1] 1] 4103 47042
Celluitis 11 (0.5} 11/0.30 4103 9/ 02T
Cardiac disorders 32 (2.3) A6 1.82 54 28] B3 187
Coronary artery disease 17T (0.7} 19/ 0.52 10{0.5) 11033
Afrial fiksillation 2 (0.1 3/ 0.4 904 /027
Angina unstable 7{0.3) 7049 7 (0.3 71021
Acubs myocardial infanchion G (04 B/ 025 6 (0.3) 6018
Myocardial infarcion 3{0.1) 3/0.04 6 (03 6018
Cardiac failure congestive B ([04] B/025 4032 47012
Meoplazma banign, malignant, and
unapacified (including cysta and T [(1.8) .05 23(1.1) 231068
polypa)

Breast cancer 5({0:2) 5/0.44 2(0.4) 2/0.08
Mervous ayatem discrders 22 (1.0} 26 T2 2311} 261077
Tramsient ischaemic attack 3{0.1) 3 .0.08 703 70021

Cerebrovascular acadent 3{0.1) 370,04 603 6018
General disordars and adminiatration 26 [1.1) 28/0.77 21 (1.0} 220,65
sits condifions

Chest pain 17T (0.7} 18/ 0.50 12 [0.8) 121038

Mon-cardiac chest pan 4402 47041 303 S5/015
Husculoskslatal and connective e | “2611.1) 271074 18 [0.9) 211062
dsorders

Oisienarthintis B (04 B/oz2 303 S5/015

Back pain 303 2014 ] 1
Renal and urinary disordars B(04) 10/ 0.28 11 {0.5) 121038

MNephroihiass 4103 47041 A(0.1) 3rooe
Respir. , thoracic, and mediastnal . , - .
o - 11 (0.5) 11/0.30 10 {0.5) 21036

Asthma 1{0.0) 17003 4103 57015
Hepatobiliary disordars 7 (0.3 7049 4103 47012

Cholecysiitis scute 3{0:3) 2044 ] ]
Metabsolizm and nutrition disorders B (0.3 B/047 3(0.4) 37009

Hypoglycaemia 4103 47041 ] ]

Sowrce Dakal IAS Table SP3-14.1.1.

A = aoverse event SAE = sevious adverse event 500 = systemn organ class.

Mode: On-therapy AEs are those that had a start date on or affer the first day of study medication ard within 56 days

after the end of study medication. For each level of summarzation, a sulbject was courted once if the sulbject reported

1 o more AEs. Percentages are based on the number of subjects in 2ach reament group. The S50C and prefesred

term within the S0C are preseried by decreasing proporiions of subjects wit AEs for the albiglutde group.

1. MNumber of AEs = the iotal rumker of AES at each level of summarization. Density per 100 persor-years = 100 *
{Aumiser of AE= divided by person-years), where person-years is defined as the cumulative sty treatment
exposure duration (i years) fior all subjects in the treatment group durng the reatment period being summarzed.
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In the Phase III integrated safety the number of deaths reported were similar between the all
comparators and albiglutide group (18 [0.8%] versus 16 [0.8%]).The most common cause of
death was cardiovascular. Of the 34 fatal SAEs 21 fatal SAEs occurred within the first 26 weeks
of treatment (9 subjects in the albiglutide group). A total of 4 fatal SAEs (deaths) were reported
in the post-therapy period (3 subjects in the albiglutide group; verbatim=unknown death,
metastases to liver, and bone neoplasm malignant).

Significant adverse events
Gastrointestinal events

The most common adverse events (>10%) associated with albiglutide are diarrhoea (13%) and
nausea (12%) but in the two studies where albiglutide was compared to other GLP-1R agonists
(exenatide and liraglutide), the proportion of subjects having nausea was lower in the albiglutide
group as shown in Table 21 below.

Table 21 Summary of on-therapy adverse events in the gastrointestinal

disorders SOC occurring in at least 5% of subjects in the placebo, Byetta or
Albiglutide 30 mg-weekly Treatment Group (GLP110125 Safety Population)

Syatem Organ Placabio Byatta Albighutide
Clasa [H=31) twica-daily Z0-mg weakly
Prefemed Tarm [N=23]) {N=31)

[n, %)

Gasiroiniestinal disorders 12 {23.5) 19 (34.3) 12 [38.7)
Akdomiral pain 1 (200 2(3.7) 0
Constipation 0 2{5.7) 1[3.2)
Diarhiea 239 8224 5 {16.1)
Cryspepsia 2 (39 {i 2 [6.5)
Gasiro-esophageal reflux 1 (2.0 { 2 (8.9)
disease
Mausea 6 (11.8) 14 (40.0) 3258
Vomifing 1 (2.0} 6 (17.1) 40129

Dala Scurce: Shudy GLP110125 Tadke 14.3.1-1.2

Mobe: Hypoglycasmic events nave been emciuded fiom 1S table and ane baing reported separataly.

Evenits of hypengiycasmic rescue that prompied earfy lemination of study drug wese capiured on Te AE page of the eCRF.
Howeer, DECIUSE these BVENts Were 3 Sy Endpont (lack of efficacy), they shauld not have been caplured as AES and should
not have bean incuded in this tabie.
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Table 22 On-Therapy Adverse Events Occurring in More Than 2% of Subjects,

study GLP114179 (Safety Population)

Albiglutide Liraglutide
(N=404) (N=408)
System Organ Class No. of A1Es No. of AEs
Preferred Term n (%) | Rate n (%) | Rate!
Any Event 305(75.5) 1258 MT{ITT) 1269
Gastrointestinal disorders
Diarrhoea 60 (14 9) 80/2819 55(135) 79/27 89
Nausea 40 (8.9) 51711797 119(29.2) 139/49.07
Vomiting 20(5.0) 221775 38(8.3) 4671624
Constipation 17(4.2) 197670 25(61) 271953
Dyspepsia 17(4.2) 211740 25(61) 281988
Abdominal distension 11(27) 117388 8(2.0) 8/282
Abdominal pain upper 11(2.7) 1317458 10(2.5) 10/3,53
Abdominal pain 10 (2 5) 117388 11(27) 11/3.88
Flatulence 10(2.5) 10/352 9(22) 9/318
(Gastroesophageal reflux disease 8(2.2) 11/3.88 14 (3 4) 15/529
Injection site reaction | 28(69) | 123/4334 5(1.2) | _6/212 |

Vomiting and constipation was also less frequent in albiglutide-treated subjects. In general, GLP-
1R agonists have shown increased rates of nausea and vomiting in the first months after
initiation. A similar pattern, although non-significant, was seen for albiglutide and most of the GI
events occurred within the first 26 weeks (RR 1.03; 95% CI 0.95-1.11). The incidence of nausea
and/or vomiting was shown to be related to plasma concentration level of albiglutide in the Phase
ITb study (GLP110125) but no evidence of a dose response relationship was found in the Phase
IIT integrated safety population. Intestinal obstruction is associated with the GLP-1 receptor
agonists liraglutide and exenatide and was observed at a slightly higher frequency for albiglutide
(0.3 %) vs all comparators (0.2 %; no cases with placebo), wherefore it is proposed that
information on intestinal obstruction should be included in section 4.8 of the SmPC.

Hypoglycaemia

The AE density documented symptomatic of hypoglycaemia is overall relatively low when used as
monotherapy prior to rescue; albiglutide 30 mg (2.10 events per 100 person-years), 50 mg arm
(0 events per 100 person-years) compared with placebo (2.83 events per 100 person years), or
as add on to metformin; albiglutide arm (2.62 events per 100 person-years) vs. placebo (3.59
per 100 person-years). When albiglutide treatment is combined with SU or basal insulin, the
incidence of documented symptomatic of hypoglycaemia increases to between 50.25 and 93.37
events per 100 person-years comparable to the active comparators insulin and liraglutide. The
overall number of severe hypoglycaemic events in the Phase III Integrated Safety Population and
GLP114130 was small as shown in Table 23 below.

Assessment report

EMA/177464/2014 Page 91/124



Table 23 Derived severity of on-therapy hypoglycaemic events before
hyperglycaemia rescue using associated glucose levels and American Diabetes
Association Definitions Through the Time of the Primary Endpoint by Study

(Phase III Integrated Safety Population and GLP114130)

Gevere Documented Symptomatic Asymptomatic
Study N i Tokal MNumber of Numdbsar of MNumber of Eventis
MNumber Traatmeant Exposurs [years) n [%) Evants | Denaity! n (%) Ewgnta | Denaity! n (%) | Denaity?
CLP108436 Alliglutide 285 /143.52 ] a 45 (15.8) 134/93.37 19 (6.7) Hi2180
- Preprandial lispro insulin 281713935 207 201144 B4 (299) 5121322 g 43 1 3088
Albiglutide 302 /45718 ] a B30 121262 413 Bi1.31
GLP147753 Sifagliptin 302743213 ] a 3(1.7) 121278 413 Bi1.39
- Glimepiride 307 | 45667 ] 0 55(179) 277 1 B0.66 310 3/066
Placebo 10711149 ] a 44.00 41359 1(1.0) 27
Allsiglutide 504 1 46122 204 2/043 BE (17.1) 277 1 80.06 32 (8.3 51 111.08
Wiith sulforylurea 413 /38082 2i0.3) 2/0.53 85 (20.8) 27217143 TG 5011343
GLP147754 Wiithout sulforylurea %1 /8040 0 a 101.1) 5/622 1414) 11124
- nsulin glargine 241 /225.03 100.4) 2/0.89 B4 [26.8) 256111378 3 10.4) 42 /18668
Wiith sulforylurea 196 /18243 1(0.5) 271.10 56 (28.8) 242 /13265 2(1.7) Binae
Wiithout sulforylurea 45 /4280 ] a 8{(17.8) 1413288 2044 3T
GLP14775S Albiglutide 30 mg 150/139.70 2i1.3) 21143 5(3.3) 6429 ] 0
- Placebo 151711119 ] a 2(1.3) 514350 ] 0
Albiglutide 30 mg 101185.12 ] a 2 [2.0) 2/240 0 1]
GLP112756 | Albiglufide 50 mg B4 /8917 ] 0 0 0 2(20 21224
Placebo 1011 70,77 ] a 2 [2.0) 2/283 0 0
Alliglutide 271135275 100.4) 2/079 36(133) 137 1 50.25 9033 10/ 3.96
GLP112757 | Pioglitazone 277125943 ETiRN] /116 BB (245 FETEET 12{4.3) 2901118
Placebo 1151 B4.26 ] 0 [7.0) 03442 o 0
Alliglutide 404 | 26066 ] 0 42 104 142/ #.48 15(3.7) 28
With sulfonylurea 241 /15711 0 0 40[16.6) 133/ 88.47 15 (6.2) 401538
ELP{i41Te Without suforviurea 163 /103.55 ] a 2(1.2) 31280 0 0
Liragluiide 406 | 27087 ] 0 34{133) 125/ 46.13 Hia1 4401624
With sulfioryiurea 232 /15311 ] 0 47 (20.3) 11217313 18(7.8) 4012613
Withowt suiforylurea 176/ 117.86 ] [i 7.0 13/11.08 T 41339
GLP114130 | Albightide 249 /136.73 0 a 26 (10.4) 4873510 20080 3212340
With sulfionyiurea 167 1 %1.72 o a 25 (15.0) 46 [ 5015 19114 3/3380
Withaut sulforylurea B2 /4501 ] 0 1(1.3) 27444 1{1.3) 17222
Sitagliptin 246 1 128.56 2(0.8) 21 1.56 14 (5.7) 00233 13 (5.3 M 1867
With sulfionyiurea 1731 90.26 2(1.2) 22n 14 (8.1) 300333 13(7.5 M 265
Withowut sulforylurea 73/35.39 o 0 0 0 o 0

Source Data: IAS Table SP3-26.21.1, IAS Table SF3-26.21.2, and Study GLP1 12130 Table 14.3.1-2.1.17 and Table 14.3.1-2.1.18.
Notz: the primary endpoint was assessed at Week 26 in Study GLPI0E4AS and GLP114130, Week 32 in Shudy GLP114178, Week 52 in Studies GLP112754, GLP112755, GLP112756, and
GLP112757, and Wesk 104 in Study GLP112753. Onmerapy evenits were hise that had a start date on o afler the #irst day of study medication and within 56 days afer the end of study medication.
Ontherapy adverse events [AES) ooOUTng pror o hypenglycemia rescus that were flagged by Te investigaior as hypoglycemic events and met the American Diabeles Association guidelines for
calegonzation are presemead in TS summary. Subjscts with more Tan ane hypoghycemic event were counted in all severity categones reponed. Percentages ane Dassd on the number of sutjects n

each treatment groug or the sy being summiarized.

The Nypogiycemic AE density per 100 persorn-years = 100 * (number of Mypogiysemic AES divided Dy p=rsorn-years), WNene Persor-years is tefined as the cumulative study Teatment exposure
duration {in years) for @l suDjects in the Peatment group during the Teatment period being summarized.
1. Severity was desived wsing the Amencan Diabetes Association guidelines for categorization of hiypoglycemic events as sllows: Severe = required assistance of another persan; Documented
sympicmiatic = typical sympioms acoompaniad by a plasma gluccse concentration (PGC) of 23.9 mmaolL; and Asymplomatic = no sympioms but PGC 3.9 mmoliL.

In the integrated 7 Phase III studies, 7 subjects (0.3%) in the albiglutide group had 8 events of
severe hypoglycaemia in the on-therapy pre-rescue period. None of these events led to
hospitalization and none led to withdrawal of active treatment. All but 2 of the subjects were
taking background insulin or SU. When used in combination with an SU, albiglutide was more
likely to cause documented symptomatic hypoglycaemia in both the albiglutide (AE density:
50.15 events per 100 person-years) and sitagliptin (AE density: 33.24 events per 100 person-
years) treatment groups than when used without an SU (4.44 and 0 events per 100 person-
years, respectively). There is no data available on albiglutide in triple combination with both
insulin and SU; the available data is limited experience of using SU as background medication to
albiglutide.

Cardiovascular events

There was a slightly higher reported incidence of atrial fibrillation/flutter in the albiglutide group
(1.3%) when compared to the all comparators group (0.5%) across the 8 Phase III trials. Clinical
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review of individual cases did not provide an explanation for the observed imbalance in atrial
fibrillation. In healthy volunteers (study GLP105229 and GLP107085) there were no indications of
QTc prolongation but increases in heart rate (HR) were observed and a clear dose and
concentration relationship was shown. In the healthy volunteers first time in human study,
GLP105229, increased HR was seen at the two highest albiglutide cohorts and increases of HR of
7-13 bpm were observed. In the thorough QTC study (GLP107085) the mean changes from
baseline in heart rate (AHR) were similar for albiglutide 30 mg (one dose), placebo, and
moxifloxacin (approx 1 bpm for all) but after repeat dosing with albiglutide 50 mg, the mean
placebo-corrected AHR (AAHR) increased with approx 6-8 bpm. In the Phase III integrated
analysis the mean heart rate was numerically higher (approx 1-2 bpm), at each integrated
analysis visit over time for the albiglutide group compared with the all comparators group. 2.4%
of albiglutide-treated subjects had heart rate increases of >30 bpm compared with 2.0% of
subjects in the all comparators group. A dose relationship is further indicated sirice heart rate
data from ECGs in the GLP112756 study show that albiglutide uptitration from 30 mg/week to 50
mg/week resulted in a transient 2 bpm heart rate increase after uptitration (change from
baseline in the albiglutide 30 mg and 50 mg of 2.1 to 5.1 bpm). In the Phase III integrated
analysis no consistent effect on blood pressure was found in any of the groups and the variation
between baseline and end of treatment was small (within 1 mmHg of the baseline value).

A full report for a meta-analysis of cardiovascular (CV) event safety including three year data
from the completed 8 Phase III studies and the Japan Phase Iib Study (GLP110932) has been
provided. The incidence for the first Major Adverse Cardiovascular Event (MACE+) was similar
between the treatment groups (1.2 and 1.1/100 subject-years in the albiglutide and all
comparators groups, respectively). The HR was 1.00, and the upper bound of the 2-sided CI was
less than 1.8 (97.55% CI: 0.68, 1.49; non-inferiority p=0.0019), thus, there is no indication that
albiglutide treatment is associated with an unacceptable increase in CV risk. Regarding the
patient population, it is acknowledged that a vast number of the patients included had one or
more CV risk factors. Although it should be noted that in the age group =65 years of age, 428
(19.7%) and 448 (19.1%) patients were included in the albiglutide and all comparators groups
respectively, overall only approx 5% of subjects in both treatment groups had experienced a
prior myocardial infarction. Furthermore, relatively few patients had moderate and none had
severe renal dysfunction. Thus, the included patient population may not represent a CV high risk
population. In addition, in the ongoing Ph II study 112670 albiglutide is evaluated in non-
diabetic subjects with NYHA Class II/III congestive heart failure. Moreover, the applicant plans to
undertake a cardiovascular outcome study.

TIA/ Cerebrovascular accident

TIAs (0.6% vs. 0.2%) occurred in a larger proportion of patients receiving albiglutide compared
with all comparators. CVA occurred in 7 (0.33%) albiglutide subjects versus 4 (0.18%) all
comparator subjects in the integrated safety population. Atrial fibrillation is a strong risk factor
for TIA/CVA; however atrial fibrillation occurred prior to a TIA/CVA event in only 2 out of 20
patients with a TIA/CVA event. The observed imbalance in atrial fibrillation is reflected in the
SmPC and included in the RMP as an identified risk.

Review of patients with an event of TIA (n=13) revealed that all patients had a medical history at
screening that included TIA, stroke, atrial fibrillation or irregular heart beat (n=5) or other
cardiovascular past medical history (including hypertension (n=5), myocardial infarction or PVCs
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(n=3). Events of TIA/stroke will be monitored in pharmacovigilance activities for the identified
risk of atrial fibrillation and the potential risk of cardiovascular safety of antidiabetic therapy.

Neoplasms

There were 2 cases of pancreatic cancer in the Phase III integrated analysis. One subject,
randomized to albiglutide, was reported a fatal SAE of pancreatic carcinoma metastatic on Day
694. The other subject, randomized to pioglitazone, reported an SAE of pancreatic
adenocarcinoma. Both events were fatal. In addition, 1 subject randomized to albiglutide had a
benign neuroendocrine tumor located in the pancreas. None of the events had evidence of
previous pancreatitis. No pancreatic cancers were noted in the Phase III renal study (Study
GLP114130).

Five subjects with confirmed thyroid cancer were diagnosed during the on-therapy or post-
therapy period; and all but one of these cases had evidence of preexisting condition at baseline
(1 sitagliptin-treated subject diagnosed with papillary thyroid carcinoma). Three cases of
papillary thyroid carcinoma (1 subject in the albiglutide group and 2 subjects in the sitagliptin
group), two cases of medullary thyroid cancer (MTC) (1 subject in the albiglutide group with a
baseline calcitonin value of 140.16 pmol/L [480 pg/mL] also diagnosed with MEN 2 and
pheochromocytoma and one subject in the placebo group with a baseline calcitonin value of
63.66 pmol/L [218 pg/mL] and whose pathology results showed concurrent papillary thyroid
cancer.

Pancreatic and thyroid malignancies been previously identified as a potential safety issues for the
GLP-1 receptor agonist class and there are currently ongoing pharmacovigilance activities e.g.
retrospective database, observational, pharmacoepidemiological studies and CV outcome studies,
to further evaluate this issue. Monitoring of serum calcitonin as a marker of thyroid C-cell
neoplasms has been used as screening tool but the value of such laboratory screening in the
context of GLP-1 receptor agonist therapy is questionable. The risk for developing malignancies
cannot be fully explored from data included in the clinical program and therefore to monitor
malignancies e.g. within the planned CV outcome study and/or in database studies are foreseen.
Pancreatic and medullary thyroid cancer, respectively, are included as potential risks in the RMP
for albiglutide. To include pancreatic cancer as a potential risk in the RMP is in accordance with
the review of GLP-1-based therapies and pancreatic safety concerns under the Article 5(3) and
concluded in July 2013.

Pancreatitis
Pancreatitis has been previously identified as a potential safety issues for the GLP-1 receptor

agonist class. The criteria for assessing the probability of pancreatitis in the Phase III studies
without routine lipase and amylase screening are presented in Table 24 below.
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Table 24 Criteria for assessing the probability of pancreatitis

Lipaasa =32ULN (or 200), andior

Imaging: Positive CT or MRI or

Probability of Amiylass =5xULN Ulrzaound (Paripancraatic
Pancreatitia Abdominal Pain {or 1000] fluid! pssudocyat! necroasa)
Definite + + +
Probakds + - +

=

Possible (Must mest
aborabory oF imaging
of imaging critenia)

+

Mot Diagrostic

Mok sp=cific

Mo laboratory data or data do mot
safisfy critesia

Wi lalboratory data or data do not

satisfy critena

Mot Likaly #- -
CT = compuisd iomagraphy; MR1 = magnetic resonance imaging.

Based on adjudication results of AE/SAEs suspicious for pancreatitis and abnormal
amylase/lipase values from the 7 Phase III studies without routine, on-therapy amylase and/or
lipase assessments, the incidence rate for all cases adjudicated by the Pancreatitis Adjudication
committee (PAC) as definite or probable pancreatitis (regardless of adjudicated relationship to
study treatment) was 2.1 cases per 1000 patient years) as shown in Table 25 below.

Table 25 Incidence rate of pancreatitis based on adjudication results in

studies without routine lipase and amylase screening (GLP112753,
GLP112754, GLP112755, GLP112756, GLP112757, GLP108486, GLP114130)

Incidencs Rata'/
Stwdy Drug Mumber of Subjacts Fatisit Years 1000 Patiant-Yaara
Aleiglutide - al probakble'defmite 7 33440 21
parcreatiiis cases
Albiglutide — prokakle/defiriz ] LECH 15
pancreatilis cases with at least
possible relationship to IP
Cither comparators - all o ops ]
probable/defirnie pancrealiis cases
Mever randomized? 1 NA NA

Spurce Data: see Pancreafitis Adjudication RiEgpont i ms.3.5.3

WA= niol applicaie.

1. Hand calalied.

2. Ewentin subject never randomizad not included in incidence rates.

This is an identified risk class-effect and covered in section 4.4 and 4.8 of the SmPC. Acute
pancreatitis is included as an important identified risk in the RMP.

Laboratoiy findings

There were no relevant changes from baseline to last visit noted in hematology parameters,
chemistry or urinary analysis. No relevant mean changes were observed for liver tests or renal
function values over time compared to baseline values in during the entire treatment period in
the Phase III Integrated Safety Population (albiglutide treated subjects vs. all comparators).

Overall, there were small decreases from baseline in mean total cholesterol, LDL-cholesterol,
triglycerides, and free fatty acids and small increases in HDL cholesterol in both the albiglutide
and placebo groups as shown in Table 26, the changes were somewhat greater in the albiglutide
than the placebo group but these differences were not clinically relevant. Lipid data was
presented by statin versus non-statin usage at baseline and at week 52 and 104 respectively;
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however the changes in lipid parameters between statin users and non-statin users were small

and not clinically relevant.

Table 26 Change from baseline in lipid chemistry (si units) by analysis visit -
albiglutide versus placebo groups (Phase III Integrated Safety Population)

Albiglutide vs Placebo

Placsbo Albighrtide
(M=) (N=023)
Reauli | Change Resuli | Change
Total Cholesterod immolfL)
Sazsine
n 458 823
Mean [Standard Deviaton) 4679 (1.0844) 4737 (1.0813)
VWiesk 104
n 288 pt]) BaT 837
Mean [Standard Deviaton) 4644 (1.10700 40.054 (08470 4633 (1.0211) 040008323
LOL Cholastarol {mmodil)
Sazsine
n 434 Bay
Mean [Standard Deviafon) 2470 [0.815) 2548 (0.8351)
VWiesk 104
n i) 264 B16 B08
Mean [Standard Deviafon) 2475 [0.9038) 0045 (07217 2 487 {0.8629) S0.068 (07136
HOL Cholsateral (memoliL)
Sazsine
n 458 923
Mear [(Standard Deviadon] 1.193 [0.2861) 1.191 {0.3037)
Weak 104
n 288 sl BaT B3T
Mean [Standard Deviafon] 1.245 [0.3047) 0037 {0.1822) 1.231 (0.3068) 0,035 {0.1852)
| Triglycerides (mmolL)
Sazsine
n 458 823
Mean [Sndard Deviaton) 2250 (157408 2246 (1.5117)
Weak 104
n a8 sl BaT 63T
Mean [Standard Deviaton) 24684 (1.3758) 40,106 {1.2708] 2086 (1.2722) H0.158 (1.2838)

Calcitonin results of potential clinical concern are shown in Table 27 below. A calcitonin value of
>29.2 pmol/L (100 pg/mL) was predefined as value of potential clinical concern and relevance.
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Table 27 Calcitonin results (si units) of clinical concern by analysis visit -
albiglutide versus all comparators (Phase III Integrated Safety Population)

Al Comparators Albiglutide
Calcitonin {pmaoliL) MN=2284 (%) N=2118 %)
Bassline
n 1997 1586
2 ULN 20 (435 87 [4.5)
22 xULN M43 2201.2)
25« ULN 4 0.2y B (03]
=40 x LN 300.2) 5{0.3)
2 14.6 pmaoliL 4 [0.2) 5{0.3)
> 29.2 proolL 3 0.2y 4{0.2)
Any On-therapy Visit
n 23 1868
2 ULN 118 5.9 129 (6.9)
22 xULN 18 29(1.5)
25 = UK 10{0.5) &{0.3)
=40 x LN 5(0.2) 4(0.2)
2 14.6 pmoliL 9[04 £ (03]
> 292 proliL 4(0.2) 3 {02

Sowre Oata: IAS Table SP3-34 5.1a Phase M Integrated Sakety Database (Studies GLP108486, GLP112753, GLF112754,
GLP12755, GLP112736, GLP112757, and GLP114179)

Mote: Bassline i dedned as the 1251 availabie a55855Ment on oF prior 1o Te first dose of study medication. ULN=upoer imit of
mONTal refrencs range.

In the albiglutide versus all comparators group, there were 7 subjects with any on- or post-
therapy calcitonin value above this level. Four of these subjects (2 in the albiglutide group and 2
in the all comparators group) had an abnormal calcitonin value already at baseline; 2 of these 4
subjects (1 in each treatment group) were subsequently diagnosed with medullary thyroid cancer
(MTC) (both cases are included in the neoplasm section above). Two subjects (both in the all
comparators group) had a normal calcitonin value at baseline; other than an AE of blood
calcitonin increased in 1 of these subjects, no other thyroid-related AEs were reported for these
subjects. One subject (in the albiglutide group) was missing a baseline calcitonin value; no
thyroid-related AEs were reported for this subject.

With respect to calcitonin shifts from baseline, there were 9 subjects (1 subject in the albiglutide
group and 8 subjects in the all comparators group) in the integrated Phase III studies with a
normal baseline calcitonin measurement and a subsequent post-baseline shift to an abnormal
value >2xULN (normal range: 6.42 pmol/L [21.99 pg/mL] for women and 3.49 pmol/L [11.97
pg/mL] for men). Of these 9 subjects, 2 subjects experienced an on-therapy thyroid-related
event (Subject 3617754986 in the albiglutide group had an event of hypothyroidism and Subject
3784753990 in the all comparators group had an event of blood calcitonin increased).

Safety in special populations

The overall safety findings of albiglutide were consistent across all age, gender and racial groups,
although the numbers of subjects with events aged =75 years and the proportion of Asian
subjects was small as shown in Table 28.
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Table 28 Overall On-therapy Adverse Events by Drug Demographic Factors -
Albiglutide Versus All Comparators (Phase 3 Integrated Safety Population)

All Comparators Albiglutide
Mumber of Mumber of
n %] AEsiDenaity! n (%] AEaiDenaity!
Any svent (NN [%]) 140204 (BO.B) | 100TE2TT BS 1TEE2116 (83.5) | 11042327 60
Any event
Gender Category
Female BaS4T (32.3) S2BA131342 BE21037 (B3.1) B2347387 .30
Mala M1 [FE.5) A7ETI246 63 B34107T (B1.9) 480318
Any event
| Age Gategory (ni [%])
<53 years old 15131884 (79.7) | BAZ772p8.84 14761750 (82.9) 92B6AZE.53
Z63 bo <73 years ok Ta8/351 (84.3) 17341300.37 2657305 [96.9) 1560131537
273 years oid el ale 215382 B0 233 (80.6) 196405 A8
Raca/Ethnicity (n'H [%])
Non-Hispanic Affcan American 241374 (81.8) 1104247 46 2T4i322 (85.1) 13360248 49
Mon-Higpanic Whits BZEMDE5 (35.5) STEA/330.356 2921048 (BT &) G5A8)382 74
Hisparic 433860 [74.7) JADA2T3 16 3544 70 2R
Asian 156220 [70.9) B22M87.23 133180 [73.9) BOZ248.73
{CHher 3845 (BE.7) 1817244 82 48752 (92.3) BT

Overall, a larger proportion of female subjects experienced nausea and urinary tract infection
both the albiglutide and all comparators groups, suggesting that there was no albiglutide -
specific treatment difference. A gender difference for injection site reaction was only seen in the

albiglutide group (12.0% of females and 5.8% of males) and not in the all comparators group

(1.7% of females and 2.3% of males). The reason for this is unknown.

There was a trend for more adverse events for albiglutide with increasing age for serious AEs,
AEs leading to withdrawals, cardiac disorders and vascular disorders respectively. Although there
was also a trend in the comparator group suggesting an age-related increase; the increased
events in elderly (=75) in the SOC Cardiac disorders and Vascular disorders respectively were
slightly more pronounced for albiglutide compared to the comparator group. When stratifying by
age and dose, the most marked age trend was with 50 mg albiglutide in the SOC Cardiac
disorders and Vascular disorders compared to albiglutide 30 mg and the comparator group.

However, there were few events in the highest age strata >75 limiting the precision of these

estimates. Information regarding the limited experience in patients >75 has been included in

section 4.2 of the SmPC and, furthermore, included as missing information in the RMP for

albiglutide.

Renal function

There were 173 patients with moderate renal impairment exposed to albiglutide in phase III
studies. The proportion of subjects experiencing any on-therapy AE increased as the baseline

renal function decreased and this trend was similar across both the albiglutide and all comparator
groups. Among the common on-therapy AEs, the proportion of subjects who experienced nausea
increased as renal function decreased in both groups (albiglutide - 9.8% of subjects with normal
renal function, 11.9% for those with mild impairment, and 16.2% for those with moderate
impairment; all comparators - 9.1% of subjects with normal renal function, 11.1% for those with
mild impairment, and 14.9% for those with moderate impairment). Vomiting occurred in a
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similar proportion of subjects in the albiglutide and all comparators groups, respectively, with
small differences across renal function categories.

In the study of patients with renal impairment (GLP 114130) albiglutide was compared to
sitagliptin. In this study 102 patients with moderate and 19 patients with severe renal
impairment were exposed to albiglutide. In the albiglutide group, the percentages of subjects
with any AE during the pre-therapy, on-therapy, and post-therapy periods was similar for
subjects with mild (81.3%), moderate (86.3%), and severe (84.2%) renal impairment severity.

There is a very limited experience in patients with severe renal impairment and albiglutide is not
recommended in patients with severe renal impairment and a wording regarding that is inciuded
in section 4.2 of the SmPC. Furthermore a warning regarding gastrointestinal events in this
population has been included in section 4.4 of the SmPC. Use in patients with severe renal
impairment is included as missing information in the RMP. Gastrointestinal events occurred more
frequently in patients with moderate to severe renal impairment than in those with mild renal
impairment or normal renal function, this information is included in section 4.8 of the SmPC.

Immunological events

Use of injectable protein pharmaceuticals can potentially cause immunogenic reactions
associated with development of antibodies with the risk of influencing the efficacy and safety
profile of the pharmaceutical.

In the integrated Phase III studies, investigator-identified systemic allergic reactions were
reported in 1.4% of albiglutide-treated and 0.8% of all comparator-treated subjects. No case of
anaphylactic reaction related to albiglutide was reported in the any of the studies.

Injection site reactions (ISRs) occurred very commonly (18%) in patients treated with albiglutide
when compared to the placebo-group. Albiglutide-treated subjects also reported more injection
site reactions compared with subjects treated with active injected therapies (albiglutide (12.9%)
versus liraglutide (5.4%), albiglutide (9.5%) versus lispro insulin (5.3%) and albiglutide (16.7%)
versus insulin glargine (10.0%), respectively). ISRs were reported more frequently for antibody
positive than antibody negative subjects (40.5% vs. 14.2%). In most cases, the maximum
intensity of ISRs was mild (72.8% subjects in the albiglutide and 94.3% subjects in the placebo
group), and severe ISRs were only reported for 3 subjects (1.9%) in the albiglutide group and no
subjects in the placebo group. Among the subjects who had ISRs, most only had 1 or 2 events
(61.7% [100/162] in the albiglutide group and 80.0% [28/35] in the placebo group). However, a
higher proportion of subjects in the albiglutide group than the placebo group experienced >11
events (14.2% [23/162] vs. 8.6% [3/35]) and some subjects reported >20 events each (6.8%
[11/162] vs. 8.6% [3/35])., respectively The median duration of these ISRs was longer in the
albiglutide group than in the placebo group (7.0 days and 2.0 days, respectively); many events
had a duration of <7 days (48.0% and 82.6%, respectively). The majority of ISRs resolved
during the study (92.9% vs. 79.8%, respectively), few ISRs led to the withdrawal of
investigational product (1.9% vs. 0.6%, respectively), and few subjects required treatment
(6.3% vs. 0.9%, respectively). In study GLP 114179, it should be noted that the incidence of
injection rate reactions was higher for albiglutide compared to liraglutide. The severity of
injection site reactions with albiglutide was generally mild and moderate in nature and none were
considered an SAE. Information regarding injection site reactions is included in section 4.8 of the
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SmPC, which was considered sufficient by the CHMP. Furthermore, injection site reactions are
included as an identified risk in the RMP.

4.4% (128/2,934) of patients developed antibodies to albiglutide on-treatment. None of the on-
therapy antibodies were shown to neutralize the activity of albiglutide and showed no cross-
reactivity with glucagon.

Antibodies reactive with albumin (anti-HSA) were detected in a small humber of subjects on
treatment (n=19) but the clinical relevance is unclear. Antibodies reactive with albumin are of
particular interest since albiglutide is the first albumin-modified GLP-1 receptor agonist.

Clinical Comparability of Process 2 (Phase III Material) and Process 3 (Commercial Formulation)
Derived Albiglutide Product - Immunogenicity assessment

In Study GLP114856, the bioequivalence and 12-week comparability study, the anti-albiglutide
antibodies incidence was 0.7% (1 of 141 subjects) for Process 2 and 4.2% (6 of 142 subjects for
Process 3).

In Studies GLP112754 and GLP112756, only 1 of the 456 subjects who were switched to Process
3 albiglutide became anti-drug antibody (ADA) positive after the switch having previously tested
negative for ADAs. Thirty-six (7.9%) subjects tested positive for anti-drug antibodies (ADA) at
least once during the study; 35 of these 36 subjects tested positive during the first 2 years of
treatment when receiving Process 2. Of the 35 subjects, who tested positive for antibodies prior
to the switch to Process 3 albiglutide, 31 were ADA positive earlier in the study and had reverted
back to an antibody negative state prior to the switch. These 31 subjects remained ADA negative
after switching to Process 3.

Four of the 35 subjects tested positive both prior and after the switch. The antibodies in these
subjects were non-neutralizing and the titers did not increase after switching to Process 3.
Reactivity to albumin was observed in 2 of the 4 subjects and in both cases the albumin
reactivity was already observed before the switch when subjects received Process 2 material
only. Thus in this limited population there appears to be no increase in anti-albumin antibodies
with Process 3 material. This is of importance since a significant increase in methionine oxidation
of the albumin moiety has been observed when changing from Process 2 to Process 3 and there
were concerns initially that this could affect immunogenicity.

Safety related to drug-drug interactions and other interactions

The most commonly used non-diabetic concomitant drugs were angiotensin-converting enzyme
inhibitors, antithrombotic agents, and statins and statin combinations. No apparent trends in
adverse events were observed. Albiglutide delays gastric emptying, and has the potential to
impact the absorption of concomitantly administered oral medicinal products, which is addressed
in the SmPC.

Discontinuation due to adverse events

In the Phase III integrated safety population, the rate of treatment discontinuation in the
albiglutide group was 10.3 % compared with 12.2 % in the all comparators group (placebo +
active) due to withdrawal of consent and 7.8% vs. 5.7% due to an adverse event. Overall, the
treatment discontinuation rate in the albiglutide group was similar to the all comparators group.
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The main AE which led to treatment discontinuation in the albiglutide group (and that occurred at
a higher rate compared to placebo) were injection site reactions (18%) and led to discontinuation
in 2% of all patients treated with albiglutide.

Discontinuation due to AE was not considered a concern. However, information on the difference
in withdrawals between albiglutide and the all comparator group has been included in section 4.8
of the SmPC.

2.6.1. Discussion on clinical safety

Short term risk

In the integrated safety analysis, 2116 patients with type 2 diabetes have been exposed to
albiglutide 30 or 50 pg once weekly out of which 885 have been exposed to albiglutide for at
least 104 weeks.

The majority of the patients in the 8 phase III clinical studies were exposed to albiglutide on a
background therapy of metformin, SU+metformin, pioglitazone with and without metformin, and
basal insulin, respectively. An adequate number of patients are exposed for at least 104 weeks
and the database is in general considered sufficient.

The most common adverse events associated with albiglutide are gastrointestinal side effects
such as diarrhoea (13%) and nausea (13%). Vomiting was also reported more commonly and
frequently in the in the albiglutide treated groups in all individual studies where another GLP-1-R
agonist was not the comparator. Gastroesophaaeal Reflux Disease (GERD) and dyspepsia
generally occurred more frequently in the albiglutide treated patients at each time point but did
not occur in >2% of subjects (GERD) until the 52 week time point. In all individual studies
constipation was less common than the other gastrointestinal adverse events but even so more
frequent in the albiglutide arm compared to all comparators at all time points. Intestinal
obstruction is now included in section 4.8 of the SmPC, following a request by CHMP during the
procedure and in line with the GLP-1 receptor agonists exenatide and liraglutide. The proportion
and event rate for pneumonia was also higher for albiglutide treated subjects in all comparisons
but in a lower proportion (<2%) of patients. This was true also for serious events of lower
respiratory tract infections.

A higher incidence of hypersensitivity reactions were seen in the albiglutide treated group in the
integrated phase III studies. Investigator-identified systemic allergic reactions were reported in
1.4% of albiglutide-treated compared to 0.8% in the all comparator-treated patients and
immunogenicity is included in the RMP as an identified risk. A single case of an anaphylactic
reaction was identified in an albiglutide-treated subject who tested negative for anti-albiglutide
antibodies. The event occurred after more than 2 years in the study, was of moderate intensity,
and was attributed to lisinopril.

Injection site reactions related to albiglutide treatment were present in 8.8% of patients which is
a slightly higher proportion than in other GLP-1-R agonist, however the severity of injection site
reactions with albiglutide was generally mild and moderate in nature and none were considered
an SAE. 4.4% of patients developed antibodies to albiglutide after the start of treatment but no
neutralising anti-bodies were detected. Patients’ positive for anti-albiglutide antibodies is at
higher risk for developing injection site reactions compared to those without antibodies. Similar
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effects have been observed for other GLP-1 receptor agonists. Antibodies reactive with albumin
are of particular interest since albiglutide is the first albumin-modified GLP-1 receptor agonist.
Injection site reactions are included in the product information and the RMP as an identified risk.

An increase in_hypoglycaemic events is mainly seen when albiglutide treatment is combined with
SU or insulin. The product information therefore states that when albiglutide is added to SU
therapy or basal insulin a reduction of dose of the SU or the basal insulin may be considered to
reduce the risk of hypoglycaemia. Hypoglycaemia [when used with a sulfonylurea (SU) or with
basal insulin] is included in the RMP as important identified risk. No clinical experience of add-on
to a combination of insulin and a SU is available.

Acute pancreatitis has been previously identified as a potential safety issues for the GLP-1
receptor agonist class based on cases of acute pancreatitis reported with the use of marketed
GLP-1 receptor agonists. Potential events of clinically diagnosed acute pancreatitis occurred in
7/3,340 patient-years in albiglutide treated patients. Importantly, there were nc adjudicated
cases meeting the same criteria for active comparators or placebo. Acute pancreatitis is therefore
included in the RMP as important identified risk.

There have been rare, spontaneously reported events of reduced renal function with other GLP-1
receptor agonists. No safety signal regarding renal function has been identified but the number
of patients with severe renal impairment treated with albiglutide is limited and which is reflected
in the product information.

During the procedure, safety data in a larger cohort of 456 patients has been presented with
exposure to Process 3 albiglutide for up to one year. Overall, CHMP acknowledged that the
additional data provided do not indicate a substantial and clinically relevant difference in the
safety profile of Process 2 and Process 3 albiglutide. Especially, no difference in immunogenicity
has been observed, neither with regards to anti-albiglutide antibodies nor antibodies cross-
reacting with albumin, which is reassuring.

Potential long term risks

There is no preclinical or mechanistic rationale to suspect that albiglutide and other GLP-1
receptor agonists would increase the risk of cardiovascular events. Atrial fibrillation/flutter
occurred in a larger proportion of patients receiving albiglutide than in the all comparators group
(1.3% vs. 0.5%). Minor but consistent increases in heart rate were seen in both albiglutide-
treated healthy volunteers in the thorough QTc study (Study GLP107085) and patients with type
2-diabetes (Phase III Integrated Safety Population). However, data from the 3 year CV safety
meta-analysis suggest that albiglutide is not associated with an unacceptable increase in CV risk
which is assuring; however CV safety will be further evaluated within a future CV outcome study.
Interestingly, SAEs for congestive heart failure was slightly less common in the albiglutide group.
The observed imbalance in atrial fibrillation is reflected in the SmPC and included in the RMP as
an identified risk.

TIAs occurred in a larger proportion of patients receiving albiglutide compared with all
comparators. Atrial fibrillation is a strong risk factor for TIA/CVA; however atrial fibrillation
occurred prior to a TIA/CVA event in only 2 out of 20 patients with a TIA/CVA event. Events of
TIA/stroke will be monitored in pharmacovigilance activities for the identified risk of atrial
fibrillation and the potential risk of cardiovascular safety of antidiabetic therapy.
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GLP-1 receptor agonists in general seem to be associated with thyroid C-cells
proliferative/hyperplasia effects in non-clinical carcinogenicity studies. In the clinical
development program there is no indication of any numeric increase in thyroid neoplasms
(benign and malignant) in the albiglutide group in comparison to placebo or the all comparators
group. Monitoring of serum calcitonin as a marker of thyroid C-cell neoplasms was implemented
in all albiglutide Phase III studies. Mean and median calcitonin levels remained stable over time
and other laboratory assessments did not reveal a clinical safety signal for treatment with
albiglutide regarding thyroid tumours.

There were 2 cases of pancreatic cancer in the phase III integrated safety population, one case
treated with albiglutide and one case treated with pioglitazone. Thus, with such a small humber
no trends could be observed. The risk for developing malignancies cannot be fully explored from
data included in the clinical program and any possibility to monitor malignancies e.g. within
database studies should be done. In line with all GLP-1 based therapies and .in accordance with
the finalised review of GLP-1-based therapies under the Article 5(3), pancreatic cancer has been
included as a potential risk in the RMP.

Subpopulations

The clinical experience in patients > 75 years is very limited and is reflected in the SmPC and as
missing information in the RMP.

The number of patients with severe renal impairment included in the renal study is limited (19)
and is reflected in the SmPC and use in patients with severe renal impairment is not
recommended. Use in patients with severe renal impairment is included as missing information in
the RMP.

Results from the DDI study with albiglutide and simvastatin indicate that albiglutide affects the
PK of simvastatin which is commonly used in this population. Lipid data was presented by statin
versus non-statin usage at baseline and at week 52 and 104 respectively; however the changes
in lipid parameters between statin users and non-statin users were small and not clinically
relevant.

Use in pregnant women, in lactating women and in children/adolescents < 18 years is included
as missing information in the RMP.

From the safety database all the adverse reactions reported in clinical trials have been included
in the Summary of Product Characteristics.

2.6.2. Conclusions on the clinical safety

The safety profile for albiglutide is in general similar to other approved GLP-1 receptor agonists.
However, for albiglutide, nausea seems to be less pronounced but on the other hand injection
site reactions were reported in a relatively high proportion compared to other GLP-1 antagonists.
Effects on blood pressure and body weight are less pronounced compared to other GLP-1
antagonists. Only a small number of patients with severe renal impairment were included in
phase 3 studies and since a potential increase in exposure to albiglutide when renal function
decreases was noted in the population pharmacokinetic evaluation and the use of albiglutide is
not recommended in patients with severe renal impairment.
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With regard to the long-term safety, the cardiovascular safety evaluation was found to be
sufficient by CHMP despite a slight increase in heart rate and imbalance in atrial fibrillation/flutter
in the clinical studies. TIA occurred in a larger proportion of patients receiving albiglutide
compared with all comparators. Events of TIA/stroke will be monitored in pharmacovigilance
activities for the identified risk of atrial fibrillation and the potential risk of cardiovascular safety
of antidiabetic therapy.

Otherwise, the long-term safety concerns are the same as for the other GLP-1 receptor agonist,
i.e. potential increased risk for pancreatitis and thyroid and pancreatic tumours. Pancreatitis is
included as an identified risk and pancreatic and medullary thyroid cancer, respectively, as
potential risks in the RMP.

Process 3 albiglutide has been investigated in an adequate number of patients and there appears
to be no clinically relevant differences in the safety profile between Process 2 and Process 3
albiglutide. Especially, no difference in immunogenicity has been observed, which was found to
be reassuring by CHMP.

2.7. Pharmacovigilance

Detailed description of the pharmacovigilance system

The CHMP considered that the Pharmacovigilance system as described by the applicant fulfils
the legislative requirements.

2.8. Risk Management Plan

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:

PRAC Advice

Based on the PRAC review of the Risk Management Plan version 03, the PRAC considers by
consensus that the risk management system for albiglutide (Eperzan) in the treatment of type
IT diabetes in adults could be acceptable provided an updated risk management plan and
satisfactory responses to the List of Outstanding Issues are submitted.

This advice is based on the following content of the Risk Management Plan:
° Safety concerns
The applicant identified the following safety concerns in the RMP:

Table 29 Summary of the Safety Concerns

Summary of safety concerns

Important identified risks Acute Pancreatitis

Gastrointestinal events
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Hypoglycaemia
Injection Site Reactions
Immunogenicity
Pneumonia

Atrial fibrillation/flutter

Important potential risks

Cardiovascular safety of antidiabetic therapy

Medullary Thyroid Cancer (Thyroid C-cell Tumours nonclinical)
Hepatotoxicity

Pancreatic cancers

Intestinal Obstruction

Foetal & neonatal developmental toxicity-nonclinical

Accelerated sexual maturation in juveniles-nonclinical

Missing information

Use in preghancy and lactation

Use in paediatric population

Use in hepatic impairment

Use in very elderly (age = 75 years)

Use in severe renal impairment (eGFR < 30 ml/ by MDRD)

Use in NYHA Class III/ IV heart failure

The PRAC considers that the following issues should be addressed:

The Applicant should either include *‘Malignancy’ as an important potential risk (in which the
influence of insulin use can be investigated further) or should include ‘Malignant neoplasms
following combination treatment with insulin’” as an important potential risk.

In addition, the Applicant has included ‘intestinal obstruction’ as an important potential risk as
requested but following further PRAC discussion it is agreed this term can be included amongst
the terms covered by the important identified risk of ‘gastrointestinal events’ and does not need
to be separately included as an important potential risk.
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Pharmacovigilance plans

Table 30: Ongoing and planned studies in the PhV development plan

Observational drug
utilization study
(non- interventional
cohort, 3)

and charactenstic of type 2
diabetic women of child-
bearing potential who are
prescribed albiglutide

2] To assess the proportion
and charactenstics of type 2
diabetic women who are
exposed to albiglutide

during pregnancy.

Study/activity Type, |Objectives Safety Status Date for
title and category concems {planned, |submission of
(1-3) addressed |started) interim or final
reports
{planned or
actual)
Phase IV To assess the risk of pancreatitis | Acute Planned TBD
Observational with albiglutide and other incretin | Pancreatitis | (pending
database study based therapies in observational post
(non- interventional | databases approval
cohort, 3) feasibility
assessment
s}
V30016 and Determine GLP-1R distribution | Thyroid C-cell | Started December 2014
VT0310N in thyroid cells from healthy Tumours
In vitro binding study |untreated rodents and monkeys | (Medullary
to evaluate GLP-1R  |compared fo humans Thyroid
distribution in thyroid Canicer)
cells from healthy
untreated rodents
and monkeys
compared to humans
(nonclinical, 3)
Phase IV To assess the risk of thyroid and | Thyroid and | Planned TBD
Observational pancreatic cancers in pancreatic | (pending
database study observational dalabases of cancers post
(non- interventional  |sufficient size that provides long approval
cohort, 3) term longitudinal follow up of feasibility
patienis assessment
s}
Juvenile toxicity study | Determine if albiglutide has Usein Planned December 2014
in mice treated with | effects on sexual maturation and | paediatric
albiglutide CNS/behaviour in juvenile mice | population
(nonclinical, 3)
Phase [V 1) To assess the proportion Pregnancy  |Planned TBD

*Category 1 are imposed activities considered key to the benefit risk of the product.
Category 2 are specific obligations
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Category 3 are required additional PhV activity (to address specific safety concerns or to measure effectiveness of risk minimisation
measures)

The PRAC, having considered the data submitted, is of the opinion that there are still outstanding
issues regarding the RMP but a preliminary view is that the proposed post-authorisation
Pharmacovigilance development plan is not sufficient to identify and characterise the risks of the
product and the Applicant should propose PhV studies/activities as detailed in section 4.

The PRAC also considered that routine Pharmacovigilance is sufficient to monitor the
effectiveness of the risk minimisation measures.

] Risk minimisation measures

The applicant proposes routine risk minimisation for all safety concern and missing information:
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Table 31: Summary table of Risk Minimisation Measures

Safety concern

Routine risk minimisation measures

Additional risk
minimisation
measures

Acute pancreafifis

Special warning and precaution in section 4 4
regarding use in patients with history of
pancreatitis and guidance on actions to take if
pancreatitis is suspected or confirmed

Listed in section 4.8 Undesirable effects

Prescription only medicine

MNone

Gastrointestinal events (ie.,
nausea, vomiting, diarrhoea,
constipation, dyspepsia, and
gastro-oesophageal reflux)

Special warning and precaution in section 4.4
regarding use in patients with severe
gastrointestinal disease and in patients with
renal impaiment

Listed in section 4.8 Undesirable effecis

Prescription only medicine

[one

Hypoglycaemia

Reduction in dose of concomitant
sulphonylurea or insulin and blood glucose self-
monitoring may be needed aredescribed in
section 4.2 Posology and method of
administration

Special warning and precaution in section 4 4
precautionary guidance regarding possible
need to reduce dose of concurrent SU or insulin

Listed in section 4.8 Undesirable effects

Prescription only medicine

Mone

Injection site reactions

Listed in section 4 8 Undesirable effects

Discussed in section 5.1 Pharmacodynamic
properties, Immunogenicity

Prescription only medicine

Mone

immunogenicity (e.g., clinical
sequelae of antidrug
antibodies, severe
hypersensitivity reactions,
other immune related events)

Section 4.3 Contraindication for use in patients
with hypersensitivity to active ingredient or
excipients

Discussed in Section 5.1 Pharmacodynamic
properties, Immunogenicity

Prescription only medicine

None
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Safety concern

Routine risk minimisation measures

Additional risk

minimisation
measures
Pneumonia Listed in section 4.8 Undesirable effects None
Prescription only medicine
Atrial fibrillation/flutter Listed in section 4.8 Undesirable effects None
Prescription only medicine
Cardiovascular safety of MNone None
antidiabetic therapy Prescription only medicine
Medullary thyroid cancer Special warning and precaution in section 4.4 None
discuss nonclinical finding and uncertain
relevance to man, precautionary guidance for
use in patients with personal or family history
MTC
Discussed in section 5.3 Preclinical safety data
Prescription only medicine
Hepatotoxicity None None
Prescription only medicine
Pancreatic cancers None None
Prescription only medicine
Intestinal obstruction Al None
Prescription only medicine
Eoetalneonatal Dlscuss_f,fd in _Sectlpn 48 F‘regna_nc*,r. Iactatlpn None
. 4 and fertility with guidance regarding use during
developmental toxicity —E
pregnancy and breast feeding; guidance
regarding lead time to discontinue use before
planned pregnancy
Discussed in Section 5.3 Preclinical safety data
Prescription only medicine
Accelerated sexual Section 4.1 Therapeutic indication states for None

maturation in juveniles

use in adults

Section 4.2 Posology and method of
administration, Special Populations and Section
5.2 Pharmacokinetics indicates absence of
information

Prescription only medicine
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Safety concern

Routine risk minimisation measures

Additional risk
minimisation
measures

Use in pregnancy and
lactation

Discussed in Section 4.6 Pregnancy, lactation
and fertility with guidance regarding use during
pregnancy and breast feeding; guidance
regarding lead time fo discontinue use before
planned pregnancy

Discussed in Section 5.3 Preclinical safety data

Prescription only medicine

None

Use in paediatric population

Section 4.1 Therapeutic indication states for
use in adults

Section 4.2 Posology and method of
administration, Special Populations and Section
5.2 Pharmacokinetics indicates absence of
information

Prescription only medicine

None

Use in hepatic impairment

Section 4.2 Posology and method of
administration, Special Populations — no dose
adjustment needed

Discussed in Section 5.2 Pharmacokinetics,
notes no clinical studies and rationale for no
need to dose adjust

Prescription only medicine

None

Use in very elderly (=75
years old)

Section 4.2 Posology and method of
adminisiration, Special Populations — no dose
adjustment needed and very limited experience

Discussed in Section 5.2 Pharmacokinetics,
notes clinical studies and rationale for no need
to dose adjust

Prescription only medicine

None

Severe renal impairment
(eGFR= 30 mL/min/1.73m2)

Section 4.2 Posology and method of
administration, Special Populations limited
experience and not recommeded

Discussed in Section 5.1, Pharmacodynamic
Properties and 5.2 Pharmacokinetics, notes
clinical studies and rationale for no need to
dose adjust

Prescription only medicine

None

NYHA class IV heart failure

Section 4.4, Special Warnings and Precautions-
Population not studied

Prescription only medicine

None
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The PRAC, having considered the data submitted, was of the opinion that the proposed risk
minimisation measures are sufficient to minimise the risks of the product in the proposed
indication.

The CHMP endorsed this advice with the changes in the summary of safety concerns as well as
the proposed post-authorisation Pharmacovigilance development plan.

The CHMP justified these changes as follows:

In response to the PRAC Advice, the MAH has incorporated all changes as requested by the
PRAC and submitted an updated version of the RMP, i.e. version 04, accordingly. This has been
evaluated by the PRAC (Co)Rapporteurs, who consider that the outstanding issues have been
resolved.

The final summary of safety concerns in the latest version 04 of the RMP is as follows:

Summary of safety concerns

Important identified risks Acute Pancreatitis
Gastrointestinal events
Hypoglycaemia
Injection Site Reactions
Immunogenicity
Pneumonia

Atrial fibrillation/flutter

Important potential risks Cardiovascular safety of antidiabetic therapy

Medullary Thyroid Cancer (Thyroid C-cell Tumours-
nonclinical)

Hepatotoxicity
Pancreatic cancers

Malignant neoplasms following combination treatment with
insulin

Foetal & neonatal developmental toxicity-nonclinical

Accelerated sexual maturation in juvenilles-nonclinical

Missing information Use in pregnancy and lactation
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Summary of safety concerns

Use in hepatic impairment

Use in paediatric population

Use in very elderly (age > 75 years)

Use in NYHA Class lll/ IV heart failure

Use in severe renal impairment (eGFR < 30 ml/ by MDRD)

The CHMP agreed.

In the updated RMP, the MAH proposed the following ongoing and planned studies in the
PhV development plan:

Study/activity Type, |Objectives Safety Status Date for
title and category (1- concerns (planined, |submission of
3) addressed  |started) interim or final
reports (planned
or actual)
Phase IV To assess the risk of pancreatitis | Acute Planned TBD
Observational with albiglutide and other incretin | Pancreatitis | (pending
database study based therapies in observational post
(non- interventional | databases approval
cohort, 3) feasibility
assessments
)
Phase IV CV To assess the risk of Major CV safety of |Planned TBD
Outcome Trial Adverse Cardiovascular events | antidiabetic
(randomized, (composite primary endpoint) and | therapy
controlled trial, 3) additional adjudicated events
(e.g. TIA) TIA/stroke

related to

atrial

fibrillation

concern
V30016 and V70310N |Determine GLP-1R distribution in | Thyroid C-cell | Started December 2014
In vitro binding study | thyroid cells from healthy Tumours
{o evaluate GLP-1R | untreated rodents and monkeys | (Medullary
distribution in thyroid | compared to humans Thyroid
cells from healthy Cancer)
untreated rodents and
monkeys compared to
humans
(nonclinical, 3)
Phase IV To assess the risk of thyroid and | Thyroid and | Planned TBD
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exposed to albiglutide during
pregnancy.

3) To assess frequency and
types of adverse foetal
outcomes

)

Study/activity Type, |Objectives Safety Status Date for
title and category (1- concerns (planned, |submission of
3) addressed |started) interim or final
reports (planned
or actual)

Observational pancreatic cancers, and pancreatic (pending
database study malignancy when used in cancers and | post
(non- interventional | combination with insulins in malignancy |approval
cohort, 3) observational databases of when used in | feasibility

sufficient size that provides long | combination |assessments

term longitudinal follow up of with insulin )

patients
Juvenile toxicity study | Determine if albiglutide has Usein Planned December 2014
in mice treated with | effects on sexual maturation and | paediatric
albiglutide CNS/behaviour in juvenile mice | population
(nonclinical, 3)
Phase IV 1) To assess the proportion and | Pregnancy Planned TBD
Observational drug characteristic of type 2 (assessment
utilization and foetal diabetic women of child- of foetal
outcome study bearing potential who are outcomes
(non- interventional prescribed albiglutide pending post
cohort, 3) 2) To assess the proportion and approval

characteristics of type 2 feasibility
diabetic women who are assessments

The CHMP, having considered the data submitted, was of the opinion that the proposed post-
authorisation Pharmacovigilance development plan is sufficient to identify and characterise the

risks of the product.

In the updated RMP, the MAH proposed the following risk minimisation measures:

Safety concern

Routine risk minimisation measures

Additional risk
minimisation
measures

Acute pancreatitis

Special warning and precaution in section 4.4
regarding use in patients with history of

pancreatitis and guidance on actions to take if
pancreatitis is suspected or confirmed

Listed in section 4.8 Undesirable effects

Prescription only medicine

None
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Safety concern

Routine risk minimisation measures

Additional risk

minimisation
measures
Gastrointestinal events (i.e., Special warning and precaution in section 4.4 None
nausea, vomiting, diarrhoea, regarding use in patients with severe
constipation, dyspepsia, and gastrointestinal disease and in patients with renal
gastro-oesophageal reflux) impairment
Listed in section 4.8 Undesirable effects
Prescription only medicine
Hypoglycaemia Reduction in dose of concomitant sulphonylurea | None
or insulin and blood glucose self-monitoring may
be needed are described in section 4.2 Posology
and method of administration
Special warning and precaution in section 4.4
precautionary guidance regarding possible need
to reduce dose of concurrent SU or insulin
Listed in section 4.8 Undesirable effects
Prescription only medicine
Injection site reactions Listed in section 4.8 Undesirable effects None
Prescription only medicine
Immunogenicity (e.g., clinical | Section 4.3 Contraindication for use in patients None
sequelae of antidrug with hypersensitivity to active ingredient or
antibodies, severe excipients
hypersensitivity reactions,
other immune related events) | Discussed in Section 4.8 Undesirable effects
Prescription only medicine
Pneumonia Listed in section 4.8 Undesirable effects None
Prescription only medicine
Atrial fibrillation/flutter Listed in section 4.8 Undesirable effects None
Prescription only medicine
Cardiovascular safety of None None

antidiabetic therapy

Prescription only medicine
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Safety concern

Routine risk minimisation measures

Additional risk

minimisation
measures
Medullary thyroid cancer Special warning and precaution in section 4.4 None
discuss nonclinical finding and uncertain
relevance to man, precautionary guidance for
use in patients with personal or family history
MTC
Discussed in section 5.3 Preclinical safety data
Prescription only medicine
Hepatotoxicity None R
Prescription only medicine
Pancreatic cancers None None
Prescription only medicine
Malignant neoplasms following None None
combination treatment with Prescription medicine only
insulin
ot oo
developmental toxicity y 9 °9 ) g 9
pregnancy and breast feeding; guidance
regarding lead time to discontinue use before
planned pregnancy
Discussed in Section 5.3 Preclinical safety data
Prescription only medicine
Accelerated sexual maturation Section 4.1 Therapeutic indication states for use None

in juveniles

in adults

Section 4.2 Posology and method of
administration, Special Populations and Section
5.2 Pharmacokinetics indicates absence of
information

Prescription only medicine
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Safety concern

Routine risk minimisation measures

Additional risk
minimisation
measures

Use in pregnancy and
lactation

Discussed in Section 4.6 Pregnancy, lactation
and fertility with guidance regarding use during
pregnancy and breast feeding; guidance
regarding lead time to discontinue use before
planned pregnancy

Discussed in Section 5.3 Preclinical safety data

Prescription only medicine

None

Use in paediatric population

Section 4.1 Therapeutic indication states for use
in adults

Section 4.2 Posology and method of
administration, Special Populations and Section
5.2 Pharmacokinetics indicates absence of
information

Prescription only medicine

None

Use in hepatic impairment

Section 4.2 Posology and method of
administration, Special Populations — no dose
adjustment needed

Discussed in Section 5.2 Pharmacokinetics,
notes no clinical studies and rationale for no
need to dose adjust

Prescription only medicine

None

Use in very elderly (>75 years
old)

Section 4.2 Posology and method of
administration, Special Populations — no dose
adjustment needed and very limited experience

Discussed in Section 5.2 Pharmacokinetics,
notes clinical studies and rationale for no need to
dose adjust

Prescription only medicine

None

Severe renal impairment
(eGFR< 30 mL/min/1.73m?)

Section 4.2 Posology and method of
administration, Special Populations limited
experience and not recommended

Discussed in Section 5.1, Pharmacodynamic
Properties and 5.2 Pharmacokinetics, notes
clinical studies and rationale for no need to dose
adjust

Prescription only medicine

None

NYHA class IlI/IV heart failure

Section 4.4, Special Warnings and Precautions-
Population not studied

Prescription only medicine

None
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The CHMP, having considered the data submitted, was of the opinion that the proposed risk
minimisation measures are sufficient to minimise the risks of the product in the proposed
indication.

2.9. User consultation

The results of the user consultation with target patient groups on the package leaflet submitted
by the applicant show that the package leaflet meets the criteria for readability as set out in the
Guideline on the readability of the label and package leaflet of medicinal products for human
use.

3. Benefit-Risk Balance

Benefits

Beneficial effects

It is well known that patients with type 2 diabetes are at increased risk of developing macro- and
microvascular complications including cardiovascular morbidity and mortality. A major purpose of
using glucose lowering agents is to reduce and mitigate these risks. HbAlc is generally accepted
as surrogate marker for treatment effect and was included as the primary endpoint in the pivotal
studies. Other important endpoints in studies of patients with type 2 diabetes (T2DM) are
changes in body weight, fasting glucose, postprandial glucose as well as the possible effect on
other cardiovascular risk factors.

The use of albiglutide 30 mg weekly (with optional uptitration to 50 mg weekly) has been studied
in a well-conducted clinical program consisting of 8 Phase III studies including 6043 subjects out
of which 3358 were treated with albiglutide. The choice of dose was based on non-clinical and
clinical Phase II data and has been adequately justified. The program investigated albiglutide
both as monotherapy and in various combinations with OADs and basal insulin. The study
program includes a number of comparisons with both OADs, basal and bolus insulin as well as
with another GLP-1 receptor agonist (liraglutide). Less than 5 % of subjects were recruited in
Europe, whereas the vast majority were recruited in the US. The subgroup analyses, however,
did not reveal any difference in treatment effect by region, race/ethnicity or BMI and
extrapolation of the results from the study program to a European population therefore is
deemed adequate.

The pivotal study with regards to the monotherapy indication compared both the 30 mg and 50
mg weekly dose of albiglutide to placebo in drug-naive patients. Consistent placebo-corrected
reductions of baseline HbAlc was observed for both doses with a slightly higher placebo-
corrected decrease with the higher dose (-0.84 % vs -1.04 % for the lower and higher dose,
respectively). This was supported by a decrease in FPG. The rate of responders (subjects
achieving HbAlc < 7.0 %) was higher in the low dose group (49.0 %) compared to the high dose
group (40.2 %) whereas the responder rate in the placebo group was 21.4 %. This may be
explained by a difference in baseline HbA1lc. In the low dose treated group, weight reduction was
numerically less (-0.39 kg) than observed in the placebo treated group (-0.66 kg), whereas a
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numerically greater weight reduction compared to placebo was observed in the high dose group
(-0.86 kg).

Three studies investigated the use of albiglutide as add-on to metformin, add-on to TZD +/-
metformin or add-on to metformin and SU. In all three studies, statistically significant placebo-
corrected reductions in baseline HbAlc were observed (-0.91 %, -0.75 % and -0.87 %, for the
three studies respectively). This was supported by reductions in FPG. Responder rates were
significantly higher in all three studies compared to placebo, with differences to placebo ranging
from 21 - 30 %. Weight reduction (-0.42 to -1.21 kg) did not differ from that observed with
placebo treatment (-0.40 to -1.0 kg) and, in the study investigating add-on to TZD, a weight
increase was observed in both groups (+0.28 kg for albiglutide and +0.45 kg for placebo).

Five studies included one or two active comparators added to various background therapies.
Superiority could be shown for albiglutide versus both sitagliptin (treatment difference -0.35 %;
95 % CI -0.53, -0.17) and glimepiride (treatment difference -0.27 %; 95 % CI -0.45, -0.09).
The weight reduction was numerically less with sitagliptin than with albiglutide whereas a weight
increase was observed with glimepiride as expected.

Albiglutide was compared to pioglitazone as add-on to metformin and SU. Pioglitazone was
shown to be superior to albiglutide with a treatment difference in reduction of baseline HbAlc of
0.25 % (95 % CI, 0.10, 0.40). This was supported by the rates of responders and outcome of
FPG. An increase in weight was observed in the pioglitazone treated group whereas a slight
weight reduction was observed in the albiglutide treated group, comparable to that observed in
the placebo treated group included in the study.

In the study comparing albiglutide with insulin glargine as add-on to metformin +/- SU, non-
inferiority for albiglutide vs insulin glargine could be shown with regards to the reduction of
baseline HbA1c (0.11 %; 95 % CI; -0.04, 0.27, thus the upper limit of the 95 % CI below the

0.3 % non-inferiority margin). Responder rates were comparable between the two groups (about
32 % in both groups). Treatment with insulin glargine resulted in a significantly lower FPG
compared to albiglutide treatment. Albiglutide treatment resulted in a modest weight reduction of
1.05 kg whereas insulin glargine treatment resulted in a weight increase of 1.56 kg. The

patients in the insulin glargine treated group appears to have been adequately dosed, thus the
data showing non-inferiority appear robust.

One study compared albiglutide with insulin lispro as add-on to insulin glargine + OADs. In this
study, a wide variety of background treatment was allowed. The absolute HbA1lc reduction was
slightly higher in the albiglutide treated group (-0.82 % vs -0.66 %) and non-inferiority versus
insulin lispro was shown. Comparable outcomes with regards to rate of responders and FPG
supported the primary endpoint. Responder rates were somewhat lower than in the other
studies, which may be explained by the fact that this study included patients with a longer
diabetes duration and a higher baseline HbAlc.

In the study where albiglutide was compared with liraglutide as add-on to metformin, SU and
TZD (either alone or in combination), liraglutide was statistically superior to albiglutide with an
absolute difference in reduction of baseline HbA1lc of 0.21 %. This was supported by a higher
rate of responders and a significantly higher reduction of FPG. A statistically significant, larger
reduction in body weight was observed with liraglutide (1.55 kg).
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As hyperglycaemia rescue was allowed in all studies, time to hyperglycaemia rescue was included
as a secondary efficacy endpoint. Albiglutide treatment resulted in a significant longer time to
hyperglycaemia rescue when compared to placebo, whereas no difference was observed between
albiglutide and insulin glargine.

A durability of effect up to 156 weeks could be demonstrated. This was observed both in the
study were no uptitration was allowed and in studies with optional or forced uptitration. Although
discontinuation rates were in the range of 40 %, a lower proportion needed rescue in the
albiglutide treated groups compared to placebo. Comparable rescue rates were observed for
albiglutide and active comparators.

The effect of albiglutide in patients with moderate to severe renal impairment was investigated in
a dedicated renal study which included 98 subjects with moderate renal impairment and 19
subjects with severe renal impairment treated with albiglutide. In this study, albigiutide again
was shown to be superior to sitagliptin treatment (HbA1lc reduction -0.83 % vs -0.52 % for
albiglutide and sitagliptin, respectively) and the treatment effect with sitagliptin was as expected
(-0.52 %). For both treatments there was an increased effect with decreasing renal function. The
effect was maintained over the 52 week treatment period. More patients in the sitagliptin group
needed rescue or withdrew from the study. The outcome of FPG and responder rates supported
the primary outcome. The body weight reduction was modest in both groups and higher in the
albiglutide treated group.

Further to this, a subgroup analysis of 173 patients with impaired renal function defined as eGFR
60-90 mL/min/1.73 m? included in the 7 phase III studies give no indication of a difference in
treatment effect due to renal function.

Sufficient data have been provided to support the dosing recommendations given in the SmPC. It
is noted that in studies with optional uptitration of albiglutide from 30 mg weekly to 50 mg
weekly, a total of 77.0% of albiglutide subjects had their dose uptitrated from 30 mg to 50 mg
indicating that the 30 mg dose may not be sufficient in the majority of the patients.

Clinical data in a total of 456 patients that have received the drug product intended for
commercial use (Process 3) for on average 35 weeks has been provided and is deemed sufficient
to conclude that this drug product is comparable to the drug product used in the clinical program
with regards to efficacy.

Uncertainty in the knowledge about the beneficial effects

The number of patients above the age of 75 or with severe renal impairment is limited and thus
the data has to be interpreted with caution. Available data, however, does not indicate a different
treatment effect in these groups.

Risks

Unfavourable effects

The most common short-term safety issue is gastrointestinal side effects. Nausea (13 %) and
diarrhoea (12 %) were mostly mild to moderate in intensity. In the study comparing albiglutide
to liraglutide, the proportions of patients with nausea were 7.2 and 35.3%, respectively.
Albiglutide was also compared to exenatide BID in a phase II dose finding study. In this study
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the incidences of nausea were 40 and 26% in the exenatide and albiglutide groups, respectively.
However, few patients were included in each group.

The proportion of patients with hypersensitivity reactions including injection site reactions was
8.8% compared to 2.0% for all comparators at week 104. In the study comparing albiglutide to
liraglutide, the proportions of patients with injection site reaction were 6.9 and 0.7%,
respectively. Antibody positive status was detected in 4.4% of patients on-therapy. The
development of antibodies was associated with a slightly higher incidence of injection site
reactions.

Hypoglycaemia is mainly seen when albiglutide treatment is combined with SU or basal insulin,
but the incidence is not increased compared to comparators. The product information states that
when albiglutide is added to SU therapy or basal insulin a reduction of dose of the SU or the
basal insulin may be considered to reduce the risk of hypoglycaemia. Triple combination with
insulin and SU has not been evaluated.

During the clinical development a new manufacturing process (Process 3) was introduced. No
pre-clinical data is available for this Process 3 (which is the proposed process for
commercialization). Due to an increase in methionine oxidation of the albumin moiety observed
when changing from Process 2 to Process 3 there were concerns that this could potentially lead
to serious immunological adverse events (e.g.an increased development of anti-albumin
antibodies). A total of 456 patients have been switched from Process 2 to Process 3 and the
average time of exposure is 35 weeks (range 8-65 weeks). The safety data provided do not
indicate a substantial and clinically relevant difference in the safety profile of Process 2 and
Process 3 albiglutide. Especially, no difference in immunogenicity has been observed. Thus the
comparability between two processes was considered by CHMP to be demonstrated from a
clinical point of view.

There is limited data in some patient groups with contraindications to metformin (i.e patients
with severe hepatic and severe renal impairment as well as patients with CHF); however,
albiglutide could be an alternative in patients with moderate renal impairment, with hepatic
impairment and with heart failure NYHA class I-II and the SmPC has been amended with
adequate warnings and recommendations.

Uncertainty in the knowledge about the unfavourable effects

Albiglutide treatment was associated with a higher frequency of atrial fibrillation/flutter compared
to all comparators (1.3 % vs. 0.5 %). There is no indication of QT prolongation in study
GLP107085, although an increased heart rate was seen in this study. In the Phase III integrated
analysis the mean heart rate was numerically higher (approx 1-2 bpm), at each integrated
analysis visit over time for the albiglutide group compared with the all comparators group. No
consistent effect on blood pressure was found in any of the groups and the variation between
baseline and end of treatment was small (within 1 mmHg of the baseline value). A limited
increase in heart rate has also been found with other products in the class.

TIAs occurred in a larger proportion of patients receiving albiglutide (0.6%) compared with all
comparators (0.2%). Atrial fibrillation is a strong risk factor for TIA/CVA; however atrial
fibrillation occurred prior to a TIA/CVA event in only 2 out of 20 patients with a TIA/CVA event.
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The 3 year meta-analysis of CV events (MACE+; CV death, non-fatal myocardial infarction,
hospitalization for unstable angina and stroke) when evaluated to the all comparator group
resulted in a HR of 1.00, (95% confidence interval 0.68; 1.49).

As for other GLP-1 receptor agonist, the clinical relevance of the thyroid C cell tumours in rats
cannot be excluded. In the clinical development program 2 cases of medullary thyroid carcinoma
(MTC) were diagnosed (one exposed to albiglutide). This patient had an increased calcitonin
baseline value as well as the diagnosis of MEN 2 and therefore, the case was not considered as
related to the use of albiglutide. There were no differences in calcitonin levels between albiglutide
and comparators.

There were 2 cases of pancreatic carcinoma of which one was exposed to albiglutide. In addition,
one subject randomized to albiglutide had a benign neuroendocrine tumour located in the
pancreas. In line with all GLP-1 based therapies and in accordance with the finalised review of
GLP-1-based therapies under the Article 5(3), pancreatic cancer is included as a potential risk in
the RMP.

Criteria for assessing the probability of pancreatitis (symptoms, lipase measurements and
imaging) were predefined. According to these criteria, the incidence rate of probable/definite
pancreatitis was 2.1 for albiglutide (n=7) compared to 0 for comparators. Pancreatitis is included
in the RMP as an identified risk and a warning is included in the SmPC.

Intestinal obstruction is associated with the GLP-1 receptor agonists liraglutide and exenatide
and was observed at a slightly higher frequency for albigiutide (0.3 %) vs all comparators (0.2
%; no cases with placebo), therefore information on intestinal obstruction is included in section
4.8 of the SmPC.

Acarbose is contraindicated in patients with partial intestinal obstruction or in patients
predisposed to intestinal obstruction. Thus based on theoretical considerations, information on
the risk of intestinal obstruction when albiglutide is co-administrated with acarbose is included in
the SmPC.

Pneumonia was infrequent but more common in albiglutide treated subjects. Previously upper
respiratory infections have been reported more frequently in patients treated with GLP-1 receptor
agonists and this is included in the product information. An association between other GLP-1
receptor agonists and pneumonia has not previously been described. A potential mechanism for
pneumonia associated to albiglutide has been discussed by the Applicant; however no
mechanism has been identified.

Due to the slow elimination of albiglutide, clinically relevant systemic concentrations may be
maintained for up to 4 to 5 weeks following cessation of dosing. In this context, when
discontinuing the product, the long time for elimination could pose additional problems in
association with the occurrence of serious adverse events. The evaluation of time to resolution of
common on-therapy AEs and SAEs following cessation of therapy did not indicate concerns
regarding the long elimination half-life of albiglutide.

The teratogenic potential of albiglutide was only studied in one species. An embryo-fetal toxicity
study in mice showed developmental toxicity, similar to that seen with other members of the
class. Considering the cautious recommendation in the SmPC, based on the long washout of
albiglutide, the absence of data in a second species is well justified.
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Benefit-risk balance

Importance of favourable and unfavourable effects

The clinical data provided show that albiglutide treatment results in a clinically relevant lowering
of baseline HbA1lc in a representative T2DM patient population, both when given as monotherapy
and in combination with metformin, SU, TZD and basal insulin. Durability of the effect over a
study period of 3 years has been shown. The study program includes a larger number of
comparisons with other treatments than usually seen, which is welcomed. Albiglutide appears to
provide a larger effect on HbA1lc than sitagliptin and glimepiride. On the other hand, albiglutide
was shown less efficient than pioglitazone and liraglutide. The effect of albiglutide appears
comparable to that of basal or bolus insulin treatment.

The effect on body weight appears less pronounced than previously described for some of the
other GLP-1 receptor agonists and no difference when compared to placebo was observed.
However, body weight decreased slightly or remained stable during treatment which is of benefit
considering that continuous weight gain is a clinical problem in this patient group. Maintaining
body weight while decreasing HbA1c is therefore considered a beneficial effect of importance.

When compared to other GLP-1 receptor agonists which are administered once or twice daily,
administration once weekly may be of benefit in some patients.

Albiglutide could be an alternative in patients with moderate renal impairment, with hepatic
impairment and with heart failure NYHA class I-1I. Consequently, albiglutide might be a useful
option for many patients in whom metformin is contraindicated.

Overall, the safety profile of albiglutide is largely comparable to other GLP-1 receptor agonists. In
direct comparison with liraglutide, gastrointestinal events were less pronounced but the
proportion of injection site reactions higher. With regard to the long-term safety, the results of
the meta-analysis of MACE+ show no trend to a higher risk for CV events versus the comparator
groups.

Concerning immunological events an overrepresentation of injection site reactions observed with
albiglutide compared to liraglutide; however the severity of injection site reactions with
albiglutide was generally mild and moderate in nature and none were considered an SAE.
Information regarding injection site reactions is included in 4.8 of the SPC, which is considered
sufficient.

Otherwise, the potential long-term safety concerns are the same as for the other GLP-1 receptor
agonist, i.e. identified risk for pancreatitis and potential risks for pancreas and thyroid tumours.
These events will be followed in post approval safety studies

Benefit-risk balance

The absolute glucose lowering effect of albiglutide is considered to be of clinical relevance. The
weight reduction is modest, however, in this patient group stabilising body weight is also
considered beneficial. The safety profile is largely similar to other products in the class. There are
potential risks associated with a propensity to induce increased heart rate, pancreatitis and
injections site reactions.

Considering the relative benefit/risk balance comparing albiglutide to other products in the class,
the study including liraglutide as a comparator indicates that both the glucose and weight
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lowering effects are less pronounced for albiglutide compared to liraglutide. However, the
incidence of nausea is considerably lower with albiglutide compared to liraglutide and exenatide
BID (albeit in a small sample size) and there may be advantages with respect to the weekly
dosing. No studies with a direct comparison of albiglutide to other products in the class of GLP-1
receptor agonists are available. However, a comparison with similarly designed studies of other
GLP-1 receptor agonists, while having many limitations, might indicate the strength of the
benefit/risk balance of albiglutide to be similar to lixisenatide. The efficacy may seem to be lower
compared to the other product available for once weekly dosing (exenatide QW), but on the
other hand, the incidences of nausea and immunogenicity are lower for albiglutide.

However, even if the relative benefit/risk balance might be somewhat weaker compared to e.g.
liraglutide and exenatide, the absolute benefit/risk balance of albiglutide is positive.

4. Recommendations

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by
consensus that the risk-benefit balance of Eperzan in the treatment of type 2 diabetes mellitus
is favourable and therefore recommends the granting of the marketing authorisation subject to
the following conditions:

Conditions or restrictions regarding supply and use
Medicinal product subject to medical prescription.
Conditions and requirements of the Marketing Authorisation

. Periodic Safety Update Reports

The marketing authorisation hoider shall submit the first periodic safety update report for this
product within 6 months following authorisation. Subsequently, the marketing authorisation
holder shall submit periodic safety update reports for this product in accordance with the
requirements set out in the list of Union reference dates (EURD list) provided for under Article
107c¢(7) of Directive 2001/83/EC and published on the European medicines web-portal.

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

® Risk Management Plan (RMP)

The MAH shall perform the required pharmacovigilance activities and interventions detailed in
the agreed RMP presented in Module 1.8.2 of the Marketing Authorisation and any agreed
subsequent updates of the RMP.
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An updated RMP should be submitted:
® At the request of the European Medicines Agency;

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

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

New Active Substance Status

Based on the CHMP review of data on the quality properties of the active substance, the CHMP
considers that albiglutide is qualified as a new active substance.
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