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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 substan ce:  

 

 

albiglutide  

 

 

International Nonproprietary Name/Common 

Name:  

 

 

albiglutide  

 

 

Pharmaco - therapeutic group  

(ATC Code):  

 

 

 

A10BX13  

 

 

Therapeutic indication(s):  

 

 

Eperzan  is indicated for the treatment of type 2 
diabe tes mellitus in adults to improve g lycaemic 
control as:  
 
Monotherapy  
When diet and exercise alone do not provide 
adequate glycaemic cont rol in patients for 

whom use of metformin is considered 
inappropriate due to contraindications or 
intolerance . 
 
Add -on combination therapy  
In combination w ith 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 size s:  

 

 

1 pre - filled pen and 4 pre - filled pens  
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List of abbreviations  

AE   adverse event  
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FTIH    first - time - in -human   
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GI   gastrointestinal  
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GSK  GlaxoSmithKline  
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h  hour(s)  
HAS  human serum albumin  
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ICH   International Conference on Harmonization  
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ITT   intent - to - treat  
kg   kilogram  
l   liter  
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LS    least squares  
MAA   Marketing Authorization Application  
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MAD   multiple ascending dose   
MET   metformin  
NOAEL  no observed adverse effect level  
NYHA  New York Heart Association  
OAD   oral antidiabetic drug  
OC   observed case  
OL   open label  

PD   pharmacodynamic(s)  
pio   pioglitazone  
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PK   pharmacokinetic(s)  
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SAD   single ascending dose   
SC   subcutaneous  
SD    standard deviation,  
SE   standar d error  
sita   sitagliptin  
STZ  streptozotocin  
SU   sulfonylurea  
TK  toxicokinetic  
tQT   thorough QT   
T1/2   Terminal phase half - life  
Tmax   Time of occurrence of Cmax  
T2DM   type 2 diabetes mellitus  
TZD   thiazolidinedione  
V/F   Apparent volume of distribution  
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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 M arch 2013 an 

application for Marketing Authorisation to the European Medicines Agency (EMA) for Eperzan, 

through the centralised procedure falling wit hin the Article 3(1) and point 1 of Annex of  

Regulation (EC) No 726/2004 . The eligibility to the centrali sed 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 contro l:   

¶ 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 d ifferent combinations) . 

The legal basis for this application refers to:  

Article 8.3 of Directive 2001/8 3/EC -  compl ete 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 b ased on applicantsô own tests and studies and/or bibliographic 

literature substituting/supportin g certain tests or studies . 

Information on Paediatric requirements  

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included the EMA 

Decis ion 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 ap plicant did not  submit a critical report addressing the possible 
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similarity with author ised orphan medicinal products because there is no authorised orphan 

medicinal product for a condition rel ated to the proposed indication . 

New active Substance status  

The applicant requested the active substance albiglutide  contained i n 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 . 

Scientif ic Advice  

The applicant received Scientific Advice  from th e CHMP on 16 Dec ember  2010 , 17 Mar ch 2011  

and 21 June 2012 . The Scientific Advice  pertained to quality, no n-clinical and clinical aspects  

of the dossier.  

Licensing status  

Eperzan has not been given a Marketing Authorisation in any country  yet .  

A new appli cation 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 batch 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  

Å The application was received by the EMA on 7 March 2013.  

Å The procedure started on 27 March 2013.  

Å The Rapporteur's first Assessment Report was ci rculated 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.  

Å During the meeting on 25 July 2013, the CHMP agreed on the consolidated List of 

Questions to be sent to the app licant. The final consolidated List of Questions was sent to 

the applicant on 25 July 2013 . 

Å The applicant submitted the responses to the CHMP consolidated List of Questions on 19 

September 2013 . 

Å The summary report of the inspection carried out at the f ollowing sites : Investigator site 

Crest Clinical Trials: 5 August 2013 ï 9 August 2013, Investigator site  Madras Diabetes 

Research Foundation: 10 September 2013 ï 13 September 2013 and CRO: PPD Sorrento 

South Corporate Center: 12 August 2013 ï 16 August 20 13  was issued on 11 October 

2013 . 

Å The Rapporteurs circulated the Joint Assessment Report on the applicantôs responses to 

the List of Questions to all CHMP members on 28 October 2013 . 

Å During the CHMP meeting on 21 November 2013, the CHMP agreed on a lis t of 

outstanding issues to be addressed in writing by the applicant.  

Å The applicant submitted the responses to the CHMP List of Outstanding Issues  on 20 

December 2013 . 

Å During the meeting on 23 January 2014 , the CHMP, in the light of the overall data 

sub mitted 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 pr oblem 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 pati ents with T2DM, is critical to reducing future 

patient morbidity and mortality.  Achievement of a target glycosylated h aemoglob in (HbA1c) 

level of <7% is viewed as an important glycaemic goal, but for many patients this is not 

achievable due to the presenc e 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 

al low 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 pepti de-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 eleva ted 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 T2D M, 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 g lycaemi c control and weight without the 

burden of hypog lycaemi a 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 ad ministered 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 w ith 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 i ncrease 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 alb umin. 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 day s 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:  

Å as monotherapy in patients inadequately cont rolled by diet and exercise alone and for 

whom metformin or other first - line agents are inappropriate due to contraindications or 

intolerance.  

Å 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 dr ug 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 -

IV), greatly extends the half - life to 5 days allowing once weekly dosing by subcutaneous 

injection.  

Drug product manufacturing cons ists 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 

bar rel 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 wa lled, 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 ï 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 c opy. 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 natura lly -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.  

 



 

    

Assessment  report   

EMA/177464/2014  Page 13 / 124  

Figure  1 :  Schematic Representation of Albiglutide  

 

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, f ermentation and harvest processes 

occur in several stages that expand the c ells 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 f ormulated 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 endot oxin, 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 acco rding 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 estab lishment 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 characte rization. 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 br oad 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 o r 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 ñan enhanced, quality by design approachò 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 res ults 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 oppos ite 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 ap plied.  

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 consis tency 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 ñenhanced approachò in terms of ñQuality 

by designò or ñdesign spaceò, 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 f our 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 moni toring 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. A dditional 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 productio n 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. 

Clarific ations 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 

produc t 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 su bstance  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 pro duction 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 analy tical 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 obse rved 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 con sidered 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 specificati ons 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 acc ommodate 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  
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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 com parability 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,  ñComparability of Biotechnological/Biological Products Subject to Changes in Their 

Manufacturing Processò. A variety of characterization techniques were employed to elucidate the 

structure of the molecule and to compare Process 2 and Process 3. Most impor tant, 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 pharmac okinetics 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 whic h 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 

injecto r 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  and polysorbate 80. The rear cham ber 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 sa tisfactory. 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 s trength (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 recon stitution 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 ef fects 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 pe n injector was designed in accordance with the Medical Device Directive 

(93/42/EEC) and ISO 13485:2003 "Medical Devices ï Quality Management Systems ï 

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 De vice 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 provide d 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.  

Adventiti ous 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 cer evisiae  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  

Manufa cture 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 jus tified 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 appli ed.  

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 a pplied 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 par ameters, 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 

representa tive 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 c urrent 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 specificat ions. 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 US P) 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 

product and  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 included 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 an alysis 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 submitt ed stability data sufficiently justify the proposed shelf life of the drug product.   

At time of CHMP opinion r eal 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 ºC  and several dual storage time points at 30 C̄. 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  suppo rt a shelf - life of 24 months at 2 -8 ºC  with up to 

4 weeks at ¢ 30 C̄.  

2.2.4.  Discussion on chemical, pharmaceutical and biological aspects  

In summary, the different aspects of the chemical, pharmaceutical and biological documentation 

comply with existing guidelin es. 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 manuf acturing 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 o r 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 ñenhanced approachò in terms of ñQuality 

by designò or ñdesign spaceò, proven acceptable ranges, beyond the normal operational range, 

are claimed. In general the approach of develo pment 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 well -cont rolled 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 th e 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.  Intro duction  

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 resis tance to dipeptidyl 

peptidase IV (DPP - IV), 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 manuf acturing 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 manuf actured 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 h owever 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 regu lations.  

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 a lbumin. 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 

(EC50  = 0.24 nM) than GLP -1 (EC 50  = 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 s upport a beneficial effect on fuel homeostasis in T2DM.  

In vitro and in vivo pharmacology studies revealed:  

¶ increased insulin secretion  
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¶ improved insulin sensitivity  

¶ increased beta cell mass (albiglutide was comparable to exendin -4 regarding to 

stimulatio n of beta cell proliferation, inhibition of islet cell apoptosis, and degree of islet 

associated connective tissue  

¶ reduced food consumption and body weight  

¶ slowed gastric emptying  

Secondary pharmacodynamic studies  

Effects of albiglutide on cardiovascular a nd 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 studi es 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 

inje ction 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 - IV 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.  Toxicology  

Mouse and cynomolgus monkey were selected as speci es 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 immunogeni city.  

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 bioan alytical 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 - relate d 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 scaven ging 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 m ay 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 sub cutaneously 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 

m ice 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 o f 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 stereological methods. The high dose group 50 mg/kg given albiglutide  and a control 

group given a vehicle were included in the analysis. The applicantôs conclusion of the results was 

that ñthe quantitative assessment of islet, ductal and acinar cell number and compartment 

volume by stereology, in combination with qualitativ e 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 prol iferation and was not considered to be contributory to the overall increase in 

pancreatic weight.ò  
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In the investigative pancreas study (Study No I11223), 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 carcinogenici ty 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 un derstand 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 ablig lutide 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 eff ects 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 r ibs 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 Ò5-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 da ys 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 bo dy 

weights in the F2 generation pups. The NOAEL for maternal (F0) 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. T here 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  

Pharma cology  

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 Proc ess 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 albiglut ide 

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 agonist s and potential increased risk of pancreatic 

neoplasias has recently been discussed by the CHMP. Th e 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 monkey s. 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 limitation s 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. Calculati ons 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 d iscussed 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 -

preg nant 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, ther e 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 numbe r 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 recomme ndations 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 previous ly  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 a ll  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 eff ect that clinical trials conducted outside the 

community were carried out in accordance with the ethical sta ndards of Directive 2001/20/EC.  

¶ Tabular overview of clinical studies  

Table 5  Overview of Study Design for Albiglutide Phase II and Phase III Efficac y 

Studies  
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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 pro ducts.  
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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 in teraction 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 sampl e 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 pr ocess 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 

(ab domen, 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 m L/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 a nalysis  

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 studi es 

(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 inc urred sample reanalysis (0.67).  For the effect of b ody weight, 

eGFR, race a nd 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 betw een the two 

stages included in the study. Re calculated data 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 approx imately 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 wei ght 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), compa red 

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 

obser ved. 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/Afr ican 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 Jap anese 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 coadminist ered 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 Cm ax) 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 inves tigated. 
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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 analog ues are known to stimulate insulin r elease from the pancreatic 

islets (insulinotropic release), suppress glucagon secretion and delay gastric emptying.  

Primary and Secondary pharmacology  

The ability of albiglu tide to stimulate insulin secre tion is indirectly shown via elevated C -peptide 

lev els and calculated insulin secretion rates during hyper -  and eug lycaemi c 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 hyperg lycaemi a plateau (9 mmol/L 

[162 mg/dL]) and at the eug lycaemi c level of 5 mmol/L (90 mg/dL) and were similar to placebo 

at lower glucose levels.  

In addition, atten uated insulin and C -peptide response after a mixed 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 albiglu tide to suppress glucag on 

secre tion 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 o f 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 

hypog lycaemi a in the presence o f albiglutide. In the hypog lycaemi c 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 

(e pinephrine, norepinephrine), pituitary (growth hormone), or hypothalamic -pituitary -adrenal 

(HPA) axis (cortisol) counter - regulatory response to hypog lycaemi a. No significant difference in 

the recovery time from hypog lycaemi a 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 hear t rate (ǧHR) 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 ǧHR (ǧǧHR) increased with approx 6-

8 bpm. This is a finding that also ha s 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 g lycaemi c control observed in the phase III studies 

GLP112754, GLP112756,  GLP112757 and GLP114130. PD markers of g lycaemi c control were 

fasting plasma glucose (FPG) and glycosylated h aemoglob in (HbA1c). Covariate evaluations were 

also performed to identify covariates influencing the exposure -efficacy relationship.  

An effect co mpartment model was employed to account for the lag in achieving maximal HbA1c 

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 HbA1c. For FPG age and sex were identified as covariates for 

baseline. Older age wa s 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 HbA1c and FGP of 15.8% and 

26%, respectively. The concentration required to reduce HbA1c 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 a nalyzed 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 su bstance  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 anal ysis 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 c onsidered 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 simvastatin  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 p harmacology  

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 sit es (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 analog ues are known to stimulate insulin release from the pancreatic 

islets (insulinotropic release), suppress glucagon secre tion 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 t o other compounds in the class of GLP -1 

receptor agonists . In addition, albiglutide does not seem to blunt the hypog lycaemi c 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, GLP1 12756 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 stud ies  

Clinical C omparability of Process 2 (Phase III Material) and Process 3 (Commercial 

Formulation) Derived Albiglutide Product ï Efficacy  

During the clinical development of albiglutide (GSK716155) there have been three manufacturing 

processes used to produce albiglutid e 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 

in tended 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, random ised 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 clinical profile of albiglutide: 

HbA1c 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 

ñswitchò of albiglutide in all study subjects from Process 2 to Process  3 was assessed, with 

subjects acting as their own controls. A total of 456 patients have received Process 3 a lbiglutide 

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 treat ed 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, HbA1c remained stable in the observed 

cases without rescue populations in tho se 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 subject s 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 effica cy, 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 2 but 

no more than 40 kg/m 2 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 HbA1c at Week 

16 is sh own 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  HbA1c at Week 16 (ITT ï LOCF) 

in Study GLP110125  

 

 

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 albiglutid e 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 ot her than 

thiazolidinedione for at least 8 weeks before screening, whose HbA1c results were between 7% 

and 10%, inclusive, and who had a BMI of at least 18 kg/m 2 but no more than 35 kg/m 2 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 HbA1c at Week 16 were 

-0.61%, -1.27%, -0.82%, and +0.28% respectively, in the 15 mg weekly, 30 m g 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 w eekly 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 HbA1c control.  

In Phase III, the uptitration occurred either because of insufficient glycaemic control with 

albigl utide 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 stu dy 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 HbA1c, FPG, and body 

weight at Week 52 we re numerically greater with a 50 mg once weekly dose of albiglutide 

compared to a 30 mg once weekly dose (HbA1c 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 GLP114 179 where there was forced uptitration of albiglutide from 30  mg to 50  mg at 

Week 6, subjects showed a clinically significant decrease in HbA1c from Baseline at Week 32 

[ -0.78% (95% CI  ï0.87, ï0.69)].  

Efficacy of Optional Uptitration from Individual Studie s 

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 g lycaemic response to albiglutide 30  mg.  However, as HbA1c started 

to rise, dose uptitration to 50 mg resulted in further improvements in HbA1c. 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 uptitra tion was 31.2 weeks. Compared 

with the group that was not uptitrated, a greater proportion of subjects in the uptitrated group 

had a BMI Ó35 kg/m2, HbA1c that was Ó8%, and used metformin and a sulfonylurea as baseline 

antihyperglycaemia oral therapy.  

With this strategy, HbA1c was maintained or further decreased up to 130 weeks.  
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Figure 6  Mean Change From Baseline in HbA1c (%) Relative to Time of 

Uptitration Excluding Postrescue Values (Albiglutide Uptitrated Population ï 

OC)  

 
HbA1c = glycosylated h aemoglob in; LPU = last dose prior to uptitration; OC = observed cases; SE = 
standard error.  

 

2.5.2.  Main stud ies  

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 investigate d 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 investigate d the use of albiglutide therapy as add -on to metformin or as add -on to 

metformin plus SU in subjects who are candidates for in sulin.  

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 endpoi nt was  at Week 52 and the 

study continue d to Week 156 (3 years).  

This study investigate d 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 

tr eatment (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 occurr ed 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 investigate d the use of albiglutide as monotherapy added to diet and exercise 

therapy. The two separate albiglutide trea tment 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 yea rs).  

This study investigate d 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 albiglu tide 

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 backgr ound 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 uptitratio n 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 antidiabet ic 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  wa s 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 

sitag liptin package insert) in subjects with T2DM with mild, moderate, or severe renal 

impairment (eGFR Ó15 and <90 mL/min/1.73 m2) 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 s tudies 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 Screenin g 

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 switc h 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 - treatme nt 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 wi th 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 crite ria 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)  Ó20 

kg/m 2 and Ò45 kg/m 2, HbA 1c 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 su bjects 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), HbA1c (<8.0% or Ó8.0%; all studies except GLP112755), age (<65 or Ó65 

years of a ge; 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 impairme nt (mild, 

moderate, or severe).  

The inclusion and exclusion criteria were generall y 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 

rando mization) 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 stu dies). 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 medicatio n 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 subjectsô continued use of blinded medications. Other medications may have been 

added at the investigatorôs 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 ma sked (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 1c 

from Baseline. The tim ing 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:  

¶ Change from Baseline in HbA 1c over time  

¶ Change from Baseline in FPG at primary endpoint and over time  

¶ Proportion of subjects who achieve an HbA 1c treatment goal of <6.5%, <7.0%, or <7.5% at 

the primary endpoint  

¶ Time to hyperg lycaemi a rescue  
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¶ Change f rom Baseline i n 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 v s. lispro insulin and GLP114130 vs. sitagliptin).  

Randomisation   

Randomization was stratified by prior history of myocardial infarction (MI) (yes versus no), 

HbA1c (<8.0% or Ó8.0%; all studies except GLP112755), age (<65 or Ó65 years of age; all 

studies e xcept 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, 

moderat e, 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.  

 

 

St atistical 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 stu dy medication, had a baseline assessment and at least one 

post -baseline assessment (scheduled or unscheduled) for the primary endpoint of HbA1c. 

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 HbA1c recorded at 

the time of rescue and carried forward for primary analyses. Follow -up assessments conti nued 

beyond rescue, and post - rescue HbA1c 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 Ó65 years) and with Baseline HbA1c 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 s ome 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 i nteraction. 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 ANC OVA model as 

for the primary efficacy variable. In analyses of the proportion of subjects achieving HbA1c 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 HbA1c category). Time to hyperglycaemia rescue was compared 

using log - rank tests.  

Multiple comparisons adjustment strategies using sequential testing procedures were 

implemented am ong 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 ea ch 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 rand omised 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 an alyses 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 c onduct 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 stud ies).  

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 
population1 

1049 779 310 309 685 586 841 507 

Safety population1 1012 
(96.5) 

754 (95.6) 301 (97.1) 301 (97.4) 663 (96.8) 566 (96.6) 812 (96.6) 495 (97.6) 

 

Discontinued 
treatment1 

335 (31.9) 237 (30.4) 91 (29.4) 107 (34.6) 254 (37.1) 81 (13.8) 128 
(15.2)1 

119 (23.5) 

Adverse event 51 (4.9) 54 (6.9) 22 (7.1) 24 (7.8) 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) 5 (1.0) 

Noncompliance 34 (3.2) 32 (4.1) 5 (1.6) 8 (2.6) 20 (2.9) 8 (1.4) 9 (1.1) 8 (1.6) 

Severe or repeated 
occurrences of 
hypoglycaemia 

1 (0.1) 1 (0.1) N/A N/A N/A N/A 0 0 

Lost to follow-up 40 (3.8) 32 (4.1) 9 (2.9) 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 
by sponsor 

17 (1.6) 1 (0.1) 5 (1.6) 5 (1.6) 16 (2.3) 4 (0.7) 0 0 

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 
in study 

677 (64.5) 508 (65.2) 210 (67.7) 194 (62.8) 409 (59.7) 485 (82,8) 686 (81.6) 376 (74.2) 

ITT population1 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 
treatment period 

3 years 3 years 3 years 3 years 3 years 52 weeks 32 weeks 52 weeks 

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, d iscontinuation 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 wi thdrawal 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, Indi a, 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 Eu rope contributed the smallest percentage of subjects.  

All studies were multicenter studies, each study involv ing between 134 to 289 centers.  
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Conduct of the studies  

A routine GCP inspection of three sites (two in vestigator sites and a CRO site ) were perfor med in 

conne ction 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 II I Studies  
 GLP112753 GLP112754 GLP112755 GLP112756 GLP112757 GLP108486 GLP114179 GLP114130 TOTAL  

n (%) 

Mean age at 
randomization 
(years) 

54.5 55.5 55.0 52.9 55.2 55.6 55.6 63.3 
55.9 

(10.02) 

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) 

3958 
(80.9) 

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) 

937 
(19.1) 

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) 

2353 
(48.1) 

Male 
482 (47.6) 418 (56.1) 180 (59.8) 166 (55.1) 353 (53.2) 268 (47.3) 409 (50.4) 266 (53.7) 

2542 
(51.9) 

Race2, n (%) 

White - 
White/Caucasian/ 
European 
Heritage 

723 (71.4) 500 (67.1) 212 (70.4) 242 (80.4) 458 (69.1) 345 (61.0) 562 (69.2) 226 (45.7) 
3268 
(66.8) 

Mean duration 
of diabetes 
(years) 

6.02 8.77 7.10 3.97 8.93 11.07 8.37 11.23  

Diabetic 
condition, n(%) 
Subjects with any 
conditions 

61.4-70.2 75.2-79.3 72.0-80.1 52.5-63.4 77.1-81.6 84.5 80.0-83.8 90.0-94.3  

Prior MI (%) 
4.1 5.0 4.3 3.0 4.2 8.7 3.9 8.7  

Mean HbA1c (%) 
8.09 8.31 8.11 8.10 8.24 8.46 8.17 8.18  

Mean body 
weight (kg) 

90.68 94.91 98.90 96.09 90.79 92.06 92.25 83.04 
91.83 

(20.723) 

Mean body 
mass index 
(kg/m2) 

32.58 33.12 34.11 33.52 32.17 33.03 32.79 30.39 32.62 

Body mass index category, n (%) 

<25 kg/m2 
52 (5.1) 34 (4.6) 11 (3.7) 11 (3.7) 51 (7.7) 44 (7.8) 56 (6.9) 71 (14.3) 

330 
(6.7) 

²25 to <30 kg/m2 
282 (27.9) 179 (24.0) 67 (22.3) 65 (21.6) 177 (26.7) 126 (22.3) 207 (25.5) 171 (34.5) 

1274 
(26.0) 

²30 to <35 kg/m2 
330 (32.6) 238 (31.9) 85 (28.3) 95 (31.6) 221 (33.3) 158 (27.9) 245 (30.2) 141 (28.5) 

1513 
(30.9) 

²35 kg/m2 
348 (34.4) 294 (39.5) 137 (45.7) 130 (43.2) 214 (32.3) 238 (42.0) 304 (37.4) 112 (22.6) 

1777 
(36.3) 

 

The population includ ed 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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GLP108 486 (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 GLP11 2757. 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 E ndpoints in the Phase  III Studies 

(Intent - to - Treat Population - LOCF)  
 HbA1c LS Mean 

Change from 
Baseline (%) 

Subjects (%) 
Achieving HbA1c 

<7.0%5 

FPG LS Mean 

Change from 
Baseline 
(mmol/L) 

FPG LS Mean 

Change from 
Baseline (mg/dL) 

Weight LS Mean 

Change from 
Baseline (kg) 

GLP112753 ð Add on to Met1 

Albiglutide  -0.63 38.6 -0.98 -17.6 -1.21 

Placebo  +0.27 15.5 +0.55 10.1 -1.00 

Difference (95% 
CI) 

-0.91 (-1.16, -
0.65) 

2.413 (1.273, 4.575) -1.53 (-2.16, -0.90) -27.7 (-39.0, -16.4) -0.20 (-1.14, 0.73) 

Superiority P-
value 

<0.0001 <0.0001 <0.0001 <0.0001 0.6677 

Sitagliptin  -0.28 31.6 -0.12 -2.1 -0.86 

Difference (95% 
CI) 

-0.35 (-0.53, -
0.17) 

1.307 (0.888, 1.926) -0.86 (-1.30, -0.41) -15.5 (-23.5, -7.5) -0.35 (-1.01, 0.31) 

NI P-value 
Superiority P-

value 

<0.0001 
0.0001 

0.1490  
0.0002 

 
0.0002 

 
0.2991 

Glimepiride  -0.36 31.4 -0.41 -7.5 +1.17 

Difference (95% 
CI) 

-0.27 (-0.45, -
0.09) 

1.275 (0.858, 1.896) -0.56 (-1.01, -0.12) -10.1 (-18.1, -2.1) -2.37 (-3.03, -1.71) 

NI P-value 
Superiority P-

value 

<0.0001 
0.0033 

0.1546  
0.0133 

 
0.0137 

 
<0.0001 

GLP112754 ð Comparison to insulin glargine2 

Albiglutide  -0.67 31.6 -0.87 -15.7 -1.05 

Insulin glargine -0.79 32.8 -2.06 -37.1 +1.56 

Difference (95% 
CI) 

0.11 (-0.04, 0.27) 
0.976 (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 
Superiority P-

value 

0.0086 
0.1463 0.9046 

 
<0.0001 

<0.0001  
<0.0001 

GLP112755 ð Add on to TZD +/- Met2 

Albiglutide  -0.81 44.3 -1.28 -23.1 +0.28 

Placebo  -0.05 14.8 +0.35 6.4 +0.45 

Difference (95% 
CI) 

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) 

P-value <0.0001 <0.0001 <0.0001 <0.0001 0.7193 

GLP112756 - Monotherapy2 
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 HbA1c LS Mean 
Change from 
Baseline (%) 

Subjects (%) 
Achieving HbA1c 

<7.0%5 

FPG LS Mean 

Change from 
Baseline 
(mmol/L) 

FPG LS Mean 

Change from 
Baseline (mg/dL) 

Weight LS Mean 

Change from 
Baseline (kg) 

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 21.4 +1.00 18.0 -0.66 

Difference 30 mg 
(95% CI) 

-0.84  
(-1.11, -0.58) 

3.503  
(1.737, 7.065) 

-1.89  
(-2.55, -1.22) 

-34.0  
(-45.9, -22.1) 

0.27  
(-0.91, 1.46) 

P-value <0.0001 <0.0001 <0.0001 <0.0001 0.6526 

Difference 50 mg 
(95% CI) 

-1.04  
(-1.31, -0.77) 

3.563 (1.685, 7.535) -2.38 (-3.05, -1.71) -42.8 (-54.9, -30.7) -0.20 (-1.40, 1.01) 

P-value <0.0001 0.0002 <0.0001 <0.0001 0.7485 

GLP112757 ð Add on to Met and SU2 

Albiglutide  -0.55 29.8 -0.69 -12.4 -0.42 

Placebo  +0.33 8.7 +0.64 11.5 -0.40 

Difference (95% 
CI) 

-0.87 (-1.07, -
0.68) 

3.394 (1.740, 6.622) -1.33 (-1.89, -0.76) -23.9 (-34.1, -13.6) -0.03 (-0.88, 0.82) 

Superiority P-
value 

<0.0001 <0.0001 <0.0001 <0.0001 0.9499 

Pioglitazone  -0.80 35.1 -1.74 -31.4 +4.43 

Difference (95% 
CI) 

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) 

NI P-value 0.2685 0.0223 <0.0001 <0.0001 <0.0001 

GLP108486 ð Add on to basal insulin3 

Albiglutide  -0.82 29.7 -0.99 -17.9 -0.73 

Lispro basal 
insulin  

-0.66 25.2 -0.71 -12.9 +0.81 

Difference (95% 
CI) 

-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) 

NI P-value 
Superiority P-

value 

<0.0001 
0.0533 

0.3977 0.2366 0.2390 <0.0001 
 

GLP114179 ð Comparison with liraglutide4 

Albiglutide  -0.78 42.2 -1.22 -22.1 -0.64 

Liraglutide  -0.99 51.7 -1.68 -30.4 -2.19 

Difference (95% 
CI) 

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) 

NI P-value 0.0846 0.0023 0.0048 0.0050 <0.0001 

GLP114130 ð Renal impairment3 

Albiglutide  -0.83 42.6 -1.42 -25.6 -0.79 

Sitagliptin  -0.52 30.5 -0.22 -3.9 -0.19 

Difference (95% 
CI) 

-0.32 (-0.49, -
0.15) 

1.597 (1.076, 2.372) -1.20 (-1.71, -0.69) -21.7 (-30.9, -12.5) -0.60 (-1.14, -0.06) 

NI P-value 
Superiority P-

value 

<0.0001 
0.0003 

0.0077 <0.0001 <0.0001 0.0281 

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

HbA1c 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 -naïve patients. Consistent and clinically relevant placebo -corr ected 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 HbA1c < 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 HbA1c 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 placeb o 

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 HbA1c was rather low 

for both sitagliptin ( -0.28  %) and glimepiride ( -0.36 %), however, the plac ebo -subtracted 

reduction in HbA1c 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 tr eated 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 calculation). The weight reduction was numerically less with sitagliptin than 

with albiglutide whereas a we ight 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 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.  

Study GLP112754 compared albiglutide with insulin glargine as add -on to metformin +/ -  SU. 

Non - inf eriority for albiglutide vs insulin glargine could be shown with regards to the reduction of 

baseline HbA1c. Responder rates were comparable between the two groups (about 32 % in both 

groups). Treatment with insulin glargine resulted in a significantly low er 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). Gui dance 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 

bal anced between groups. The absolute HbA1c 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 p rimary 

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 subjectôs home blood glucose 

monitoring data and distributed among the subjectôs meal times at the investigatorôs 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 baseli ne (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 statisti cally 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 b ody 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 fo r 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%) 

req uired 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 subjec ts 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 m g 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 (6 0.9%) 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 HbA1c 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 HbA1c 

remained stable in the albiglutide group for the full 2 -year duration.  

Four of t he 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 -naïve subjects or whether albiglutide was added to subjects who were already 

receiving a range of background medications including metfo rmin alone or metformin plus a 

sulfonylurea, a thiazolidinedione, insulin, and/or an a-glucosidase inhibitor.  

Overall, the inclusion of hyperglycaemia rescue provided appropriate glycaemic control 

throughout the long duration of randomized studies, particu larly for subjects treated with 

placebo. In general, even with all post - rescue HbA 1c values included, subjects randomly assigned 

to albiglutide treatment had changes in HbA 1c 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 HbA1c Over Time, 

Postrescue Values Excluded (Left Panel) and Included (Right Panel) (Intent -

to - Treat Population  ï OC)  
Postr escue Values Excluded  Postrescue Values Included  

  
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 albigluti de Phase III studies (GLP112753, GLP112754, GLP112755, GLP112756, and 

GLP112757) had a n overal l 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 ï OC)  

 

Summary of main stud ies  

The following tables summarise the efficacy results from the main studies supporting t he 
present application. These summaries 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 
screening: 

2 weeks 

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 HbA1c at Week 32. 

Secondary 
Endpoint 

FPG (mmol/L) Change from Baseline in FPG at Week 32. 

Secondary 
Endpoint  

Rescue n (%)  
Proportion of subjects with hyperglycemia rescue 
at Week 32. 

Secondary 
Endpoint 

HbA1c (%) 
Proportion of subjects achieving an HbA1c 
treatment goal of <7.0% at Week 32. 

Secondary 
Endpoint 

Body weight (kg) 
Change from Baseline in body weight at Week 32. 

Database lock 28Oct2011 

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 
estimate variability 

Treatment group Albiglutide Liraglutide 

Number of subjectsa 398 402 

Baseline ï Mean (SD) 8.18 (0.892) 8.15 (0.841) 

Week 32 ï 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% CI) (-0.87, -0.69) (-1.08, -0.90) 

Effect estimate per 
comparison 
 

Primary Endpoint 

Comparison groups Albiglutide vs Liraglutide 

Difference of LS meansb 0.21 

95% CI (0.08, 0.34) 

Noninferiority  
P-value 

0.0846 

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 
time point description 

Model-adjusted change from Baselineb in FPG (mmol/L) at Week 32 (ITT population - 
LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Liraglutide 

Number of subjectsa 400 402 

Baseline ï Mean (SD)  9.39 (2.912) 9.27 (2.697) 

Week 32 ï Mean (SD)  8.12 (2.722) 7.63 (2.580) 

LS mean change from 
Baseline (SE) 

ï1.22 (0.115) ï1.68 (0.115) 

95% CI (ï1.45, ï1.00) (ï1.91, ï1.46) 

Effect estimate per 
comparison 
 Secondary endpoint 

Comparison groups Albiglutide vs Liraglutide 

Difference of LS meansb  0.46 

95% CI (0.14, 0.78) 

P-valuec 0.0048 
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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 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 

2.000  

95% CI (1.230, 3.252) 

P-value 0.0004 

Logistic regression odds 
ratio 

2.202  

95% CI (1.380, 3.513) 

P-value 0.0009 

Analysis population and 
time point description 

Proportion of subjects who achieved HbA1c of <7.0% at Week 32 (ITT population ï LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Liraglutide 

Number of subjects 
398 402 

N (%) 168 (42.2) 208 (51.7) 

Effect estimate per 
comparison 
 

Secondary endpoint 

Comparison groups Albiglutide vs Liraglutide 

Nonparametric Mantel-
Haenszel odds ratio  

0.631 

95% CI (0.456, 0.872) 

P-value 0.0023 

Logistic regression odds 
ratio  

0.598  

95% CI (0.438, 0.816) 

P-value 0.0012 

Analysis population and 
time point description 

Model-adjusted change from Baseline b in body weight (kg) at Week 32 (ITT population ï 
LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Liraglutide 

Number of subjectsa 400 402 

Baseline ï Mean (SD) 91.54 (21.274) 92.94 (22.202) 

Week 32 ï Mean (SD)  90.92 (21.254) 90.73 (22.086) 

LS mean change from 
Baseline (SE) 

ï0.64 (0.182) ï2.19 (0.182) 

95% CI (ï1.00, ï0.28) (ï2.55, ï1.83) 

Effect estimate per 
comparison 
 Secondary Endpoint 

Comparison groups Albiglutide vs Liraglutide 

Difference of LS meansb 1.55 

95% CI (1.05, 2.06) 

P-valuec <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. 
c The p value was from a 2-sided t test for the difference in means. 

 

Table 1 0  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 III randomized, active-controlled, parallel-group multicenter study to 
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. 

Duration of prescreening and 
screening: 

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 
insulin glargine 

A total of 292 subjects taking a current regimen of OAD 
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 HbA1c (%) 

Change from Baseline in HbA1c at 
Week 26. 

Secondary 
endpoint 

FPG (mmol/L) 
Change from Baseline in FPG at 
Week 26. 

Secondary 
endpoint 

Rescue n (%) 
Proportion of subjects with 
hyperglycemia rescue at Week 26 

Secondary 
endpoint 

HbA1c (%) 
Proportion of subjects achieving an 
HbA1c treatment goal of <7.0% at 
Week 26. 

Secondary 
endpoint 

Body weight (kg) 
Change from Baseline in body weight 
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 ï LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Lispro insulin 

Number of subjectsa 279 278 

Baseline ï Mean (SD) 8.47 (0.924) 8.43 (0.858) 

Week 26 ï 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% CI (-0.93, -0.70) (-0.77, -0.54) 

Effect estimate per 
comparison 

Primary endpoint 

Comparison groups 
Albiglutide vs Lispro 

insulin 

Difference of LS meansb -0.16 

95% CI (-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 t 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 
point description 

Model-adjusted change from Baseline in FPG (mmol/L) at Week 26 (ITT ï LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Lispro insulin 

Number of subjects 282 279 

Baseline ï Mean (SD) 8.46 (3.033) 8.50 (3.107) 

Week 26 ï 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% CI (-1.31, -0.67) (-1.04, -0.39) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups 
Albiglutide vs Lispro 

insulin 

Difference of LS means -0.28 

95% CI (-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 

Comparison groups 
Albiglutide vs Lispro 

insulin 

Nonparametric Mantel-
Haenszel odds ratio 

0.998 

95% CI (0.607, 1.640) 

P-value 0.9099 

Logistic regression odds 
ratio 

0.889 

95% CI (0.577, 1.370) 

P-value 0.5937 

Analysis population and time 
point description 

Proportion of subjects who achieved HbA1c of <7.0% at Week 26 (ITT population ï 
LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Lispro insulin 

Number of subjects 279 278 

n (%)  83 (29.7) 70 (25.2) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups 
Albiglutide vs Lispro 

insulin 

Nonparametric Mantel-
Haenszel odds ratio 

1.212 

95% CI (0.780, 1.882) 

p-value 0.3977 

Logistic regression odds 
ratio 

1.223 

95% CI (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 ï LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Lispro insulin 

Number of subjects 282 280 

Baseline ï Mean (SD) 92.54 (21.472) 91.59 (20.991) 

Week 26 ï Mean (SD) 91.82 (21.463) 92.39 (20.954) 

LS mean change from 
Baseline in body weight (SE) 

-0.73 (0.194) 0.81 (0.195) 

95% CI (-1.11, -0.35) (0.43, 1.19) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups 
Albiglutide vs Lispro 

insulin 

Difference of LS means -1.54 

95% CI (-2.09, -1.00) 

P-value <0.0001 

 

Table 1 1  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 identifier GLP112753 

Design This was a Phase III, 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 
screening 

2 weeks 

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 to active controls, and if established then superiority to active 
controls 

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 HbA1c 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 
population and 
time point 
description 

Model-adjusted change from Baseline in HbA1c (%) at Week 104 (ITT population - LOCF) 

Descriptive 
statistics and 
estimate 
variability 

Treatment 
group 

Placebo Sitagliptin Glimepiride Albiglutide 

Number of 
subjectsa 

97 297 299 293 

Baseline - 
Mean (SD) 

8.12 (0.887) 8.06 (0.797) 8.12 (0.843) 8.09 (0.803) 

Week 104 ï 
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% CI (0.05, 0.50) (-0.41, -0.15) (-0.49, -0.24) (-0.76, -0.51) 

Effect estimate 
per comparison 

Primary endpoint 

Comparison groups Albiglutide vs placebo 

Difference of LS meansb -0.91 

95% CI (-1.16, -0.65) 

P-value <0.0001c 

Secondary endpoint 

Comparison groups Albiglutide vs sitagliptin 

Difference of LS meansb -0.35 

95% CI (-0.53, -0.17) 

P-value <0.0001d, 0.0001e 

Secondary endpoint 

Comparison groups Albiglutide vs glimepiride 

Difference of LS meansb -0.27 

95% CI (-0.45, -0.09) 

P-value <0.0001d, 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. 

Analysis 
description 

Key Secondary Analyses 

Analysis 
population and 
time point 
description 

Model-adjusted change from Baseline in FPG (mmol/L) at Week 104 (ITT population - LOCF) 

Descriptive 
statistics and 
estimate 
variability 

Treatment 
group 

Placebo Sitagliptin Glimepiride Albiglutide 

Number of 
subjectsa 

100 299 302 296 

Baseline - 
Mean (SD) 

9.01 (2.341) 9.16 (2.593) 9.30 (2.547) 9.14 (2.767) 

Week 104 ï 
Mean (SD) 

9.67 (3.217) 9.05 (3.402) 8.83 (3.011) 8.17 (2.578) 

LS mean 
change from 
Baseline ï 
Mean (SE) 

0.55 (0.277) -0.12 (0.160) -0.41 (0.159) -0.98 (0.161) 

95% CI (0.01, 1.10) (-0.43, 0.20) (-0.73, -0.10) (-1.29, -0.66) 

Effect estimate 
per comparison Secondary 

endpoint 

Comparison groups Albiglutide vs placebo 

Difference of LS meansb -1.53 

95% CI (-2.16, -0.90) 

P-value <0.0001c 

Secondary 
endpoint 

Comparison groups Albiglutide vs sitagliptin 

Difference of LS meansb -0.86 

95% CI (-1.30, -0.41) 

P-value 0.0002d 

Secondary 
endpoint 

Comparison groups Albiglutide vs glimepiride 

Difference of LS meansb -0.56 

95% CI (-1.01, -0.12) 

P-value 0.0133d 

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 
population and 
time point 
description 

Time of first hyperglycemia rescue (ITT population) 

Descriptive 
statistics and 
estimate 
variability 

Treatment 
Group 

Placebo Sitagliptin Glimepiride Albiglutide 

Number of 
subjects 

100 300 302 297 

Median time to 
rescue 
(weeks)a 

67.71 130.43 130.43 132.00 

95% CI (52.86, 122.14) (118.71, NA) (130.43, NA) (130.86, 137.86) 

Effect estimate 
per comparison 

Secondary 
endpoint 

Comparison groups 
Albiglutide vs 

placebo 

Log-rank test p-value (pairwise comparison) <0.0001 

Secondary 
endpoint 

Comparison groups 
Albiglutide vs 

sitagliptin 

Log-rank test p-value (pairwise comparison) 0.0131 

Secondary 
endpoint 

Comparison groups 
Albiglutide vs 
glimepiride 

Log-rank test p-value (pairwise comparison) 0.2177 

Notes a Based on Kaplan-Meier estimates 

Analysis 
population and 
time point 
description 

Proportion of subjects who achieved HbA1c of <7.0% at Week 104 (ITT population - LOCF) 

Descriptive 
statistics and 
estimate 
variability 

Treatment group Placebo Sitagliptin Glimepiride Albiglutide 

Number of subjects 97 297 299 293 

Subjects n (%) 
15 (15.5) 94 (31.6) 94 (31.4) 113 (38.6) 

Effect estimate 
per comparison 

Secondary 
endpoint 

Comparison groups Albiglutide vs placebo 

Nonparametric Mantel-Haenszel odds ratio  2.413 

95% CI (1.273, 4.575 

P-value <0.0001 

Logistic regression odds ratio  3.779 

95% CI (2.023, 7.059) 

P-value <0.0001 

Secondary 
endpoint 

Comparison groups Albiglutide vs sitagliptin 

Nonparametric Mantel-Haenszel odds ratio  1.307 

95% CI (0.888, 1.926) 

P-value 0.1490 

Logistic regression odds ratio  1.384 

95% CI (0.963, 1.989) 

P-value 0.0791 

Secondary 
endpoint 

Comparison groups Albiglutide vs glimepiride 

Nonparametric Mantel-Haenszel odds ratio  1.275 

95% CI (0.858, 1.896) 

P-value 0.1546 

Logistic regression odds ratio  1.285 

95% CI (0.894, 1.847) 

P-value 0.1761 
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Analysis 
population and 
time point 
description 

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

Descriptive 
statistics and 
estimate 
variability 

Treatment 
group 

Placebo Sitagliptin Glimepiride Albiglutide 

Number of 
subjectsa 

100 300 302 296 

Baseline ï 
Mean (SD) 

91.73 (19.385) 90.40 (19.046) 91.88 (20.512) 89.61 (18.384) 

Week 104 ï 
mean (SD) 

90.71 (18.843) 89.54 (18.811) 93.03 (20.774) 88.43 (18.473) 

LS mean 
change from 
baseline (SE) 

-1.00 (0.411) -0.86 (0.237) 1.17 (0.237) -1.21 (0.239) 

95% CI (-1.81, -0.20) (-1.32, -0.39) (0.70, 1.63) (-1.68, -0.74) 

Effect estimate 
per comparison Secondary 

endpoint 

Comparison groups Albiglutide vs placebo 

Difference of LS meansb -0.20 

95% CI (-1.14, 0.73) 

P-value 0.6677 

Secondary 
endpoint 

Comparison groups Albiglutide vs sitagliptin 

Difference of LS meansb -0.35 

95% CI (-1.01, 0.31) 

P-value 0.2991 

Secondary 
endpoint 

Comparison groups Albiglutide vs glimepiride 

Difference of LS meansb -2.37 

95% CI (-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 1 2  Summary of Efficacy for Trial GLP112754  
Title: A Randomized, Open-Label, Parallel-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 III, 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 
groups 

Albiglutide  A total of 516 subjects on a current regimen of daily 
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 
definitions 

Primary endpoint HbA1c (%) 
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 (weeks) Time to hyperglycemia rescue. 

Secondary endpoint HbA1c (%) 
Proportion of subjects achieving 
an HbA1c treatment goal of <7.0% 
at Week 52. 

Secondary endpoint Body weight (kg) 
Change from baseline at Week 
52. 

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 
and estimate variability 

Treatment group Albiglutide Insulin glargine 

Number of subjectsa 493 238 

Baseline ï Mean (SD) 8.28 (0.900) 8.36 (0.954) 

Week 52 ï Mean (SD) 7.62 (1.122) 7.55 (1.040) 

LS mean change from Baseline 
(SE) 

-0.67 (0.044) -0.79 (0.064) 

95% CI (-0.76, -0.58) (-0.91, -0.66) 

Effect estimate per 
comparison 

Primary endpoint 

Comparison groups Albiglutide vs Insulin glargine 

Difference of LS meansb 0.11 

95% CI (-0.04, 0.27) 

Noninferiority p-valuec 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 t 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 t 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 
and estimate variability 

Treatment group Albiglutide Insulin glargine 

Number of subjectsa 494 238 

Baseline ï Mean (SD) 9.40 (2.826) 9.72 (2.967) 

Week 52 ï Mean (SD) 8.59 (2.999) 7.53 (2.958) 

LS mean change from Baseline 
(SE) 

-0.87 (0.127) -2.06 (0.184) 

95% CI (-1.12, -0.62) (-2.42, -1.70) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups Albiglutide vs insulin glargine 

Difference of LS meansb 1.19 

95% CI (0.75, 1.63) 

P-valuec <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 
and estimate variability 

Treatment group Albiglutide Insulin glargine 

Number of subjects 496 239 

Median time to hyperglycemia 
rescue (weeks)a 

106.14 130.57 

95% CI (96.43, 121.14) (95.14, NA) 

Effect estimate per 
comparison Secondary endpoint 

Comparison groups Albiglutide vs Insulin glargine 

Log-rank test p-value 
(pairwise comparison) 

0.2165 

Notes a Based on Kaplan-Meier estimates 

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 Albiglutide Insulin glargine 

Number of subjects 493 238 

n (%)  156 (31.6) 78 (32.8) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups Albiglutide vs Insulin glargine 

Logistic regression odds 
ratio 

0.918 

95% CI (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 
and estimate variability 

Treatment group Albiglutide Insulin glargine 

Number of subjectsa 495 238 

Baseline ï Mean (SD) 95.23 (19.571) 94.64 (19.091) 

Week 52 ï Mean (SD) 94.18 (19.288) 96.21 (19.711) 

LS mean change from Baseline 
(SE) 

-1.05 (0.171) 1.56 (0.247) 

95% CI (-1.39, -0.72) (1.07, 2.04) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups 
Albiglutide vs insulin 

glargine 

Difference of LS meansb -2.61 

95% CI (-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 1 3  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 III, 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 
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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  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 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. 

Endpoints and 
definitions 

Primary endpoint HbA1c (%) 
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 (weeks) Time to initial hyperglycemia 

rescue. 

Secondary endpoint HbA1c (%) 
Proportion of subjects achieving 
an HbA1c treatment goal of <7.0% 
at Week 52. 

Secondary endpoint Body weight (kg) 
Change from Baseline in body 
weight at Week 52. 

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 
estimate variability 

Treatment group Placebo Albiglutide 

Number of subjectsa 149 149 

Baseline ï mean (SD) 8.13 (0.851) 8.10 (0.955) 

Week 52 ï mean (SD) 8.08 (0.994) 7.29 (1.085) 

LS mean change from Baseline 
(SE) 

-0.05 (0.071) -0.81 (0.071) 

95% CI (-0.19, 0.08) (-0.95, -0.67) 

Effect estimate per 
comparison 

Primary endpoint 

Comparison groups Albiglutide vs placebo 

Difference of LS 
meansb 

-0.75 

95% CI (-0.95, -0.56) 

P-valuec <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. 
c The p-value is from a 2-sided t test for the difference in means. 

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 and 
estimate variability 

Treatment group Placebo Albiglutide 

Number of subjects 149 149 

Baseline ï mean (SD) 9.27 (2.65) 9.18 (2.51) 

Week 52 ï mean (SD) 9.61 (2.96) 7.92 (2.40) 

LS mean change from Baseline 
(SE) 

0.35 (0.197) -1.28 (0.197) 
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95% CI (-0.03, 0.74) (-1.67, -0.89) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups Albiglutide vs placebo 

Difference of LS means -1.64 

95% CI (-2.19, -1.09) 

p-value <0.0001 

Analysis population and time 
point description 

Time to first hyperglycemia rescue (ITT population) 

Descriptive statistics and 
estimate variability 

Treatment group Placebo Albiglutide 

Number of subjects 149 150 

Median time to hyperglycemia 
rescue (weeks) 

48.14 130.14 

95% CI (36.43, 52.29) (103.57, NA) 

Effect estimate per 
comparison Secondary endpoint 

Comparison groups Albiglutide vs Placebo 

Log-rank test p-value 
(pairwise comparison) 

<0.0001 

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 Albiglutide 

Number of subjects 149 149 

n (%)  22 (14.8) 66 (44.3) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups Albiglutide vs Placebo 

Nonparametric 
(Cochran Mantel-
Haenszel) odds ratio 

4.080 

95% CI (2.304, 7.226) 

p-value <0.0001 

Logistic regression odds 
ratio 

4.702 

95% CI (2.668, 8.288) 

p-value <0.0001 

Analysis population and time 
point description 

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

Descriptive statistics and 
estimate variability 

Treatment group Placebo Albiglutide 

Number of subjects 149 149 

Baseline ï Mean (SD) 100.20 (23.253) 97.59 (22.079) 

Week 52 ï 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% CI (-0.23, 1.14) (-0.41, 0.96) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups Albiglutide vs Placebo 

Difference of LS means -0.18 

95% CI (-1.15, 0.79) 

P-value 0.7193 

 

Table 1 4  Summary o f Efficacy for Trial GLP112756  
Title: 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 III 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 

weekly 

A total of 102 subjects taking a current regimen of diet and exercise 
were randomized to receive a weekly sc injection of 30 mg 
albiglutide. 

Albiglutide 50 mg 
weekly 

A total of 102 subjects taking a current regimen of diet and exercise 
were randomized to receive a weekly sc injection of 30 mg 
albiglutide with forced uptitration to 50 mg weekly at Week 12. 

Placebo 
A total of 105 subjects taking a current regimen of diet and exercise 
were randomized to receive a weekly sc injection of placebo 
albiglutide. 

Endpoints and definitions 
 

Primary endpoint HbA1c (%) 
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 
(weeks) 

Time to hyperglycemia rescue. 

Secondary endpoint 
HbA1c (%) 

Proportion of subjects achieving an HbA1c 
treatment goal of <7.0% at Week 52. 

Secondary endpoint 
Body weight (kg) 

Change from Baseline in body weight at 
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 ï LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Placebo 
Albiglutide 

30 mg Weekly 
Albiglutide 

50 mg Weekly 
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Number of subjectsa 98 100 97 

Baseline ï Mean (SD) 8.02 (0.908) 8.05 (0.867) 8.21 (0.942) 

Week 52 ï Mean (SD) 8.20 (1.458) 7.35 (1.150) 7.29 (1.104) 

LS mean change from 
Baseline (SE) 

0.15 (0.097) -0.70 (0.096) -0.89 (0.097) 

95% CI 
(-0.04, 0.34) (-0.89, -0.51) (-1.08, -0.70) 

Effect estimate per 
comparison 
 

Primary endpoint 

Comparison 
groups 

Albiglutide 30 mg 
weekly vs. 
placebo 

Albiglutide 50 mg 
weekly vs. placebo 

Difference of LS 
meansb  

-0.84 -1.04 

95% CI -1.11, -0.58 -1.31, -0.77 

Superiority 
p-valuec 

<0.0001 <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.  
c The p-value is from a 2-sided t test for (difference in means equals zero). 

Analysis description Key Secondary Analyses 

Analysis population and 
time point description 

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

Descriptive statistics and 
estimate variability 

Treatment group Placebo 
Albiglutide 

30 mg Weekly 
Albiglutide 

50 mg Weekly 

Number of subjectsa 99 100 97 

Baseline ï Mean (SD) 9.07 (2.372) 9.09 (2.309) 9.51 (2.400) 

Week 52 ï Mean (SD) 10.12 (3.414) 8.21 (2.503) 8.07 (2.762) 

LS mean change from 
Baseline (SE) 

1.00 (0.239) -0.88 (0.237) -1.38 (0.241) 

95% CI (0.53, 1.47) (-1.35, -0.42) (-1.85, -0.90) 

Effect estimate per 
comparison 
 

Secondary endpoint 

Comparison 
groups 

Albiglutide 30 mg 
weekly vs. 
placebo 

Albiglutide 50 mg 
weekly vs. placebo 

Difference of LS 
means  

-1.89 -2.38 

95% CI -2.55, -1.22 -3.05, -1.71 

Superiority 
p-value 

<0.0001 <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. 

Analysis population and 
time point description 

Time to hyperglycemia rescue (ITT population) 

Descriptive statistics and 
estimate variability 

Treatment group Placebo 
Albiglutide 

30 mg Weekly 
Albiglutide 

50 mg Weekly 

Number of subjects 99 100 97 

Median time to rescue 
(weeks)a 

49.71 116.14 NA 

95% CI (32.14, 67.29) (79.43, NA) (NA, NA) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison 
groups 

Albiglutide 
30 mg Weekly 

vs Placebo 

Albiglutide 
50 mg Weekly  

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 ï LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group 
Placebo 

Albiglutide 
30 mg Weekly 

Albiglutide 
50 mg Weekly 

Number of subjects 98 100 97 

n (%) 21 (21.4) 49 (49.0) 39 (40.2) 

Effect estimate per 
comparison 
 

Secondary endpoint 

Comparison 
groups 

Albiglutide 30 mg 
weekly vs. 
placebo 

Albiglutide 50 mg 
weekly vs. 
placebo 

Nonparametric 
Mantel-Haenszel 
odds ratio 

3.503 3.563 

95% CI 1.737, 7.065 1.685, 7.535 

P-value <0.0001 0.0002 

Logistic 
regression odds 
ratio 

4.684 3.722 

95% CI 2.340, 9.377 1.830, 7.569 

P-value <0.0001 0.0003 

Analysis population and 
time point description 

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

Descriptive statistics and 
estimate variability 

Treatment group Placebo Albiglutide 
30 mg Weekly 

Albiglutide 
50 mg Weekly 

Number of subjectsa 
99 100 97 

Baseline ï Mean (SD) 95.54 (20.068) 95.82 (19.642) 96.81 (17.884) 

Week 52 ï 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% CI -1.50, 0.18 -1.22, 0.45 -1.71, -0.01 

Effect estimate per 
comparison 
 

Secondary endpoint 

Comparison 
groups 

Albiglutide 30 mg 
weekly vs. 
placebo 

Albiglutide 50 mg 
weekly vs. 
placebo 

Difference of LS 
meansb 

0.27 -0.20 

95% CI -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 1 5  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 III, 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 
screening: 

2 weeks 

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 
 

Albiglutide 

A total of 281 subjects were randomized to receive  metformin plus open-
label glimepiride (4 mg daily) plus albiglutide (30 mg weekly SC injection; 
treatment-masked uptitration if needed to 50 mg weekly) plus matching 
pioglitazone placebo 

Pioglitazone 

A total of 288 subjects were randomized to receive  metformin plus open-
label glimepiride (4 mg daily) plus pioglitazone (30 mg daily; with 
treatment-masked uptitration if needed to 45 mg daily) plus matching 
albiglutide placebo 

Placebo 
A total of 116 subjects were randomized to receivemetformin plus open-
label glimepiride (4 mg daily) plus matching pioglitazone placebo plus 
matching albiglutide placebo 

Endpoints and definitions 
 

Primary endpoint 
HbA1c (%) 

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 
(weeks) 

Time to hyperglycemia rescue. 

Secondary 
endpoint 

HbA1c (%) 
Proportion of subjects achieving an HbA1c 
treatment goal of <7.0% at Week 52. 

Secondary 
endpoint 

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

Database lock 22Feb2012 

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 subjectsa 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% (CI) (0.16, 0.49) (-0.90, -0.69) (-0.65, -0.44) 
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Effect estimate per 
comparison 
 

Primary endpoint 

Comparison 
groups 

Albiglutide vs 
Placebo 

Albiglutide vs 
Pioglitazone 

Difference of LS 
meansb 

-0.87 0.25 

95% CI (-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.  
b Difference of least squares means is from the ANCOVA model. 
c The p-value is from a 1-sided t 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 
time point description 

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

Descriptive statistics and 
estimate variability 

Treatment group Placebo Pioglitazone Albiglutide 

Number of subjectsa 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% CI (0.16, 1.11) (-2.05, -1.43) (-1.00, -0.38) 

Effect estimate per 
comparison 
 

Secondary endpoint 

Comparison 
groups 

Albiglutide vs 
Placebo 

Albiglutide vs 
Pioglitazone 

Difference of LS 
meansb  

-1.33 1.05 

95% CI (-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. 
c The p-value is from a 2-sided t test for the difference in means. 

Analysis population and 
time point description 

Time to first hyperglycemia rescue (ITT population) 

Descriptive statistics and 
estimate variability 

Treatment group Placebo Pioglitazone Albiglutide 

Number of subjects 115 273 269 

Median time to rescue 
(weeks)a 

49.57 136.29 120.43 

95% CIa (38.86, 55.14) (117.57, N/A) (93.71, N/A) 

Effect estimate per 
comparison Secondary endpoint 

Comparison 
groups 

Albiglutide vs 
Placebo 

Albiglutide vs 
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 ï 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 
groups 

Albiglutide vs 
Placebo 

Albiglutide vs 
Pioglitazone 

Nonparametric 
Mantel-Haenszel 
odds ratio 

3.394 0.638 

95% CI (1.740, 6.622) (0.418, 0.975) 

P-value <0.0001 0.0223 

Logistic 
regression odds 
ratio 

5.305 0.668 

95% CI (2.530, 11.124) (0.448, 0.996) 

P-value <0.0001 0.0475 

Analysis population and 
time point description 

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

Descriptive statistics and 
estimate variability 

Treatment group Placebo Pioglitazone Albiglutide 

Number of subjectsa 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 
 

Secondary endpoint 

Comparison 
groups 

Albiglutide vs 
Placebo 

Albiglutide vs 
Pioglitazone 

Difference of LS 
meansb 

-0.03 -4.85 

95% CI (-0.88, 0.82) (-5.51, -4.20) 

P-valuec 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. 
c The p-value is from a 2-sided t test for the difference in means. 

 

Table 1 6  Summ ary 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 III, 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 
SU. 

Duration of prescreening and 
screening: 

2 weeks 

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 
subjectôs severity of renal impairment as per 
prescribing information) plus matching albiglutide 
placebo. 

Endpoints and definitions Primary 
endpoint 

HbA1c (%) Change from Baseline in HbA1c at Week 26  

Secondary 
endpoint 

FPG (mmol/L) Change from Baseline in FPG at Week 26 

Secondary 
endpoint 

Rescue n (%) 
Proportion of subjects with hyperglycemia rescue at 
Week 26 

Secondary 
endpoint 

HbA1c (%) 
Proportion of subjects achieving an HbA1c treatment 
goal <7.0% at Week 26 

Secondary 
endpoint 

Body weight 
(kg) 

Change from Baseline in body weight at Week 26 

Database lock 15-Jun-2012 

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 ï LOCF) 

Descriptive statistics and 
estimate variability  

Treatment group Albiglutide Sitagliptin 

Number of subjectsa 242 236 

Baseline ï Mean (SD) 8.08 (0.858) 8.22 (0.908) 

Week 26 ï Mean (SD) 7.27 (1.017) 7.68 (1.246) 

LS mean change from 
Baseline (SE) 

ï0.83 (0.062) ï0.52 (0.063) 

95% CI (ï0.96, ï0.71) (ï0.64, ï0.39) 

Effect estimate per 
comparison 
 

Primary endpoint 

Comparison groups Albiglutide vs Sitagliptin 

Difference of LS meansb ï0.32 

95% CI (ï0.49, ï0.15) 

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. 
b  The difference of LS means was from the ANCOVA model. 
c  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 t test to test whether the difference in the 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 26 (ITT population ï OC) 
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Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Sitagliptin 

Number of subjects 244 240 

Baseline ï Mean (SD) 9.18 (3.231) 9.16 (2.873) 

Week 26 ï Mean (SD) 7.75 (3.104) 8.95 (3.456) 

LS mean change from 
Baseline (SE) 

ï1.42 (0.183) ï0.22 (0.184) 

95% CI (ï1.78, ï1.06) (ï0.58, 0.14) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups Albiglutide vs Sitagliptina 

Difference of LS means ï1.20 

95% CI (ï1.71, ï0.69) 

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 

Secondary endpoint 

Comparison groups Albiglutide vs Sitagliptin 

Logistic regression odds 
ratio 

0.458 

95% CI (0.235, 0.894) 

P-value 0.0221 

Analysis population and 
time point description 

Proportion of subjects who achieved HbA1c of <7.0% at Week 26 (ITT population ï LOCF) 

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Sitagliptin 

Number of subjects 242 236 

n (%) 103 (42.6) 72 (30.5) 

Effect estimate per 
comparison 

Secondary endpoint 

Comparison groups Albiglutide vs Sitagliptin 

Nonparametric Mantel-
Haenszel odds ratio 

1.597 

95% CI (1.076, 2.372) 

P-value 0.0077 

Logistic regression odds 
ratio 

1.704 

95% CI (1.162, 2.499) 

P-value 0.0064 

Analysis population and 
time point description 

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

Descriptive statistics and 
estimate variability 

Treatment group Albiglutide Sitagliptin 

Number of subjects 244 240 

Baseline ï Mean (SD) 83.69 (19.846) 82.73 (20.633) 

Week 26 ï Mean (SD) 82.88 (19.753) 82.55 (20.695) 
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LS mean change from 
Baseline in body weight 
(SE) 

ï0.79 (0.192) ï0.19 (0.194) 

95% CI (ï1.17, ï0.41) (ï0.57, 0.19) 

Effect estimate per 
comparison 
 Secondary endpoint 

Comparison groups Albiglutide vs Sitagliptin 

Difference of LS means ï0.60 

95% CI (ï1.14, ï0.06) 

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 t 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 Ó15 and <90 mL/min/1.73 m2) already treated with a background regimen of 

metfor min, 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 HbA1c at the primary endpoint of Week 26 ( -0.83% for albiglutide 

versus -0.52% for sit agliptin, p=0.0003) in this special population.  

The model -adjusted mean change from Baseline HbA1c 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 greate r 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  HbA1c 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 analyse s 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, 

wit h 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 HbA1c (%) and 95% CI for Albiglutide Versus Sitagliptin at 

Week 26 by Subgroup of Renal Impairment  Severity  

 
Albi = albiglutide; CI = confidence interval; HbA1c = 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 ²90 mL/min/1.73  m 2 and renal 

impairment was defined as <90 mL/min/1.73  m 2 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. Compar ed 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 

cate gories (<65  years, Ó65 to <75 years, and Ó75 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 Ó65 years, there w as no difference in 

the treatment effect, although in younger subjects liraglutide achieved a slightly greater 

reduction in HbA1c 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 subj ects, 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 rac e/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 HbA1c 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 sim ilar treatment effect in 

non -Hispanic white, Hispanic, and Asian subjects. There appeared to be a positive HbA1c 

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 HbA1c treatment 

difference in favour of albiglutide versus insulin in Asian subject s (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 

tr eatment 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 i n 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 o f 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 

diabet es duration, and the magnitude of the HbA1c reduction for albiglutide versus placebo was 

also consistent within each category.  

Compared to OADs, albiglutide achieved a greater HbA1c treatment effect in subjects with 

diabetes duration <5  years (difference i n 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 albigl utide 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 HbA1c 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 HbA1c.  

BMI  

No summary presentation of subgroup analyses by BMI has been provided, however, the data is 

present in t he 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 chang e from baseline in HbA1c 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 HbA1c 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 HbA1c at the primary end point was -2.90%. There was no 

trend seen of greater or lesser HbA1c lowering when maximum titer values per subject were 

plotted against change from baseline in HbA1c or against FPG levels at the primary endpoint. 

Furthermore, there was no correlation betw een 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 incidenc e 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 studie s. 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 submission, and 5 were ongoing in long - term ex tension 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 treatme nt 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 developmen t 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 m anufacturing 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 ef ficacy 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 dat a.  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 exposu re of 35 

weeks ( range 8 -65 weeks). However, t here 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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inter vals 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 HbA1c was comparable to that observe d 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 HbA1c and FPG were 

observed with the higher dose.  

In studies GLP108486, GLP112753, GLP112754, and GLP112757, the dose was uptitrated based 

on clinical ne ed, i.e. increasing HbA1c. With this strategy, HbA1c 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 t he 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 s hown 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 include d 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 progra m. 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 h istory 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 discreti on 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 guidelin es. 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 seem ed appropriate. A non - inferiority margin larger than 0.3% is 

generally not accepted, how ever, 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 




























































































