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1. Summary of overview

1.1.

Submission
number

Active
ingredients

Product name
Strengths/dose
form

Sponsor
Description of
the submission

and proposed
indication

Summary of
data

Delegate’s Overview WEGOVY PM-2021-00612-1-5

Submission information

PM-2021-00612-1-5
005802 (0000, 0001, 0002, 0003)

Semaglutide (rys)

WEGOVY

0.25 mg (0.5 mg/mL), 0.5 mg (1.0 mg/mL), 1.0 mg (2.0 mg/mL), 1.7 mg
(2.27 mg/mL) and 2.4 mg (3.2 mg/mL), solution for injection, single use
prefilled pen with pre-assembled needle

Novo Nordisk Pharmaceutical Pty Ltd

This is a Category 1, Type C (extension of indication) application for
WEGOVY (semaglutide) 0.25 mg (0.5 mg/mL), 0.5 mg (1.0 mg/mL), 1.0
mg (2.0 mg/mL), 1.7 mg (2.27 mg/mL) and 2.4 mg (3.2 mg/mL),
solution for injection, single use prefilled pen with pre-assembled
needle.

The application is to extend the indications for semaglutide to include
management of obesity. The new indication is intended to be registered
with a new trade name (WEGOVY), new strengths and a new dosage
delivery system (a single use prefilled pen with pre-assembled needle).

The currently approved indication for OZEMPIC (semaglutide) is:

Ozempic is indicated for the treatment of adults with insufficiently
controlled type 2 diabetes mellitus as an adjunct to diet and exercise:

e as monotherapy when metformin is not tolerated or contraindicated.
e in addition to other medicinal products for the treatment of type 2
diabetes.

The proposed additional new indication is:

WEGOVY is indicated as an adjunct to a reduced-calorie diet and increased
physical activity for chronic weight management, including weight loss
and weight maintenance, in adults with an initial Body Mass Index (BMI)

of

e 230 kg/m? (obesity), or
o >27kg/m? to <30 kg/m? (overweight) in the presence of at least one
weight related comorbidity

Pharmacology: section 2.4.1
Efficacy: section 2.4.2
Safety: section 2.4.3
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Preliminary While a decision is yet to be made, at this stage [ am inclined to approve
view the registration of the product for the following additional indication:

WEGOVY is indicated as an adjunct to a reduced-calorie diet and increased
physical activity for chronic weight management, including weight loss
and weight maintenance, in adults with an initial Body Mass Index (BMI)

of:

o 230 kg/m? (obesity); or
o >27kg/m? to <30 kg/m? (overweight) in the presence of at
least one weight-related comorbidity.

1.2. Questions for the sponsor

No questions.

1.3. Request for independent expert advice
Not applicable.

1.4. Request for ACM advice
ACM meeting number: 31 Date (of meeting): 4 February 2022

The committee is requested to provide advice on the following specific

Summary of
issues:

issues for
adviceand  Q1: Sufficient data for registration (including long term data and the potential
advice for rebound)

sought The Phase 3a studies provided a large amount of data supporting the proposed
indication. Long-term data beyond 2 years and data regarding potential
rebound are limited.
e (Can the ACM comment on whether the provided data are sufficient to
support registration for the proposed indication?
Q2: General
e The committee is also requested to provide advice on any other issues that
it thinks may be relevant to a decision on whether or not to approve this
application.
Pre ACM M Ihave no reason to say, at this time, that the application for WEGOVY
preliminary should not be approved for registration for the proposed indication.
assessment
S22 4 January 2022

Delegate of the Secretary under regulation 35A of the

Therapeutic Goods Regulations 1990 Date
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2. Body of overview

2.1. Background

This is a Category 1, Type C (extension of indication) application for WEGOVY (semaglutide)
0.25 mg (0.5 mg/mL), 0.5 mg (1.0 mg/mL), 1.0 mg (2.0 mg/mL), 1.7 mg (2.27 mg/mL) and 2.4
mg (3.2 mg/mL), solution for injection, single use prefilled pen with pre-assembled needle.

The application is to extend the indications for semaglutide to include management of obesity.
The new indication is intended to be registered with a new trade name (WEGOVY), new
strengths and a new dosage delivery system (a single use prefilled pen with pre-assembled
needle).

Semaglutide is a glucagon-like peptide-1 receptor agonist (GLP-1 RA) with a 94% homology to
human GLP-1. Both native GLP-1 and GLP-1 RAs reduce body weight by lowering energy intake
via inducing feelings of satiety and fullness, and lowering feelings of hunger.

2.1.1. Background on condition being treated

Obesity is a common condition with high associated morbidity and mortality. Body Mass Index
(BMI) is used as a surrogate measure of being overweight and obese:

e 25.0to 29.9 kg/m? is classified as overweight but not obese
e 230.0 kg/m? is classified as obese.
e >35.0 kg/m? is classified as severely obese.

These definitions may not apply to a highly muscled individual or to children and adolescents.
Interpretation of BMI may vary between ethnic groups. Waist circumference in adults may be a
better measure of adiposity and a better measure of obesity-related morbidity.

In 2021, the AIHW reports thatin 2017-18, an estimated 2 in 3 (67%) Australians aged 18 and
over were overweight or obese, 36% were overweight but not obese, and 31% were obese. This
equates to approximately 12.5 million adults in Australia. The prevalence of overweight and
obesity was higher in males compared to females (75% vs. 60%) and also the prevalence of
obesity was higher in males (33% vs. 30%). Obesity is more prevalent in older age groups.

Obesity is associated with cardiovascular disease, hypertension, type 2 diabetes mellitus
(T2DM) and metabolic syndrome, non-alcoholic fatty liver disease, cholelithiasis, cancer, and
sleep apnoea.

2.1.2. Proposed indication
The proposed additional new indication is:

WEGOVY is indicated as an adjunct to a reduced-calorie diet and increased physical activity for
chronic weight management, including weight loss and weight maintenance, in adults with an
initial Body Mass Index (BMI) of

o 230 kg/m? (obesity), or
o 227 kg/m? to <30 kg/m? (overweight) in the presence of at least one weight related
comorbidity

2.1.3. Current treatment options

Current treatment options include:

o Lifestyle modification: diet and exercise with or without psychological support
e Pharmacological treatments:
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0 Orlistat: a selective inhibitor of pancreatic lipase, resulting in decreased
absorption of fat. Orlistat is a Schedule 3 drug in Australia and is available over
the counter.

0 Liraglutide: a GLP-1 agonist

0 Phentermine: sympathomimetic agent with anorectic actions.

0 Naltrexone/bupropion is approved for the following indication in Australia:

¢ Pharmacological treatments not approved in Australia:

0 Phentermine/topiramate: is approved in the US for weight control. Topiramate
is associated with weight loss due to an unknown mechanism (approved in the
us).

0 Lorcaserin: an appetite suppressant through activation of hypothalamic 5-HT?2¢
receptors (approved in the US).

e Bariatric surgery: usually reserved for patients with severe obesity with considerable
peri-operative and post-operative morbidity.

2.14. Australian Regulatory Status

OZEMPIC (semaglutide) solution for injection (intended for subcutaneous administration) was
approved in Australia on 28 August 2019 for the identical indication of:

Ozempic is indicated for the treatment of adults with insufficiently controlled type 2
diabetes mellitus as an adjunct to diet and exercise:

e as monotherapy when metformin is not tolerated or contraindicated.
e in addition to other medicinal products for the treatment of type 2 diabetes.

RYBELSUS (in its semaglutide (rys) tablet form for oral administration) is currently under
evaluation for management of Type 2 diabetes.

A comparison of WEGOVY with the currently registered OZEMPIC solution is shown in Table 7.
In addition the amounts, differences in the composition of the new formulation cf. the old
formulation includes the use of sodium chloride as a tonicity agent instead of propylene glycol,
and the removal of phenol (preservative).

2.1.5. International Regulatory Status

Similar applications have been submitted and are under consideration in the EU (4 January
2021), the US (4 December 2020), Canada (8 December 2020) and the UK (5 January 2021).
Similar applications have not been made in New Zealand, Singapore or Switzerland. A similar
application has not been refused market approval or withdrawn.

The US FDA registered WEGOVY on 4 June 2021 for the following indication:

WEGOVY is a glucagon-like peptide-1 (GLP-1) receptor agonist indicated as an adjunct to a
reduced calorie diet and increased physical activity for chronic weight management in
adult patients with an initial body mass index (BMI) of

* 30 kg/m2 or greater (obesity) or

e 27 kg/m2 or greater (overweight) in the presence of at least one weight-related
comorbid condition (e.g., hypertension, type 2 diabetes mellitus, or dyslipidemia).

2.2.  Manufacturing and quality control (Module 3) data evaluation
Quality (Module 3) Summary (Biological Medicines) (D21-3363118)

2.2.1. Summary
There are no objections on quality grounds to the approval of WEGOVY.
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2.2.2, Proposed conditions of registration
Condition(s) of registration resulting from primary evaluation/secondary evaluations
None specified.
Laboratory testing & compliance with Certified Product Details (CPD)

i. All batches of WEGOVY supplied in Australia must comply with the product details and
specifications approved during evaluation and detailed in the Certified Product Details (CPD).

ii. When requested by the TGA, the Sponsor should be prepared to provide product samples,
specified reference materials and documentary evidence to enable the TGA to conduct
laboratory testing on the Product. Outcomes of laboratory testing are published biannually in
the TGA Database of Laboratory Testing Results http://www.tga.gov.au/ws-labs-index and
periodically in testing reports on the TGA website.

Certified Product Details

The Certified Product Details (CPD), as described in Guidance 7: Certified Product Details of the
Australian Regulatory Guidelines for Prescription Medicines (ARGPM)
(http://www.tga.gov.au/industry/pm-argpm-guidance-7.htm), in PDF format, for the above
products should be provided upon registration of these therapeutic goods. In addition, an
updated CPD should be provided when changes to finished product specifications and test
methods are approved in a Category 3 application or notified through a self-assessable change.

2.3.  Non-clinical (Module 4) data evaluation
Module 4 Nonclinical Evaluation Report (Round 2) (D21-2820164)
2.3.1. Summary
Conclusions and recommendations

Novo Nordisk Pharmaceuticals Pty Ltd has applied to extend the indications for semaglutide to
be used as an adjunct to a reduced-calorie diet and increased physical activity for chronic
weight management, including weight loss and weight maintenance, in adults with an initial
Body Mass Index (BMI) of 230 kg/m? (obesity), or 227 kg/m?2 to <30 kg/m? (overweight) in the
presence of at least one weight-related comorbidity. For the new indication, the Sponsor is
proposing a new trade name (WEGOVY®), new strengths (up to 3.2 mg/mL), an increase in the
maximum dose (from 1 mg/week, SC to 2.4 mg/week, SC) and a new dosage delivery system.

The submitted Module 4 dossier was generally acceptable. No major deficiencies were
identified.

Two primary pharmacology studies were submitted. Semaglutide is a GLP-1 receptor agonist,
which is a physiological regulator of appetite and caloric intake. The GLP-1 receptor is present
in several areas of the brain involved in appetite regulation. Animal studies showed that
semaglutide distributed to and activated neurons in brain regions involved in regulation of food
intake, and therefore support the new indication.

There are no new safety concerns associated with the higher systemic exposures expected with
the higher strength formulation of semaglutide (as WEGOVY®), and overall no nonclinical
objections to registration.

The draft Product Information should be amended as directed on pages 10-14 in the NCER.
2.3.2. Proposed conditions of registration

None specified.
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2.4. Clinical (Module 5) data evaluation
Module 5 Clinical Evaluation Report Round 2 (D21-3227089)
The dossier contains data the following studies that have not previously been submitted to the

TGA for evaluation:

e 3 clinical pharmacology trials (2 of which are bioequivalence trials): Studies NN9536-
4590, NN9535-4588, and NN9536-4455

e 1 Phase 2 dose-finding trial: Study NN9536-4153

e 2 PKPD modelling reports (based on Phase 2 data, and STEP 1 and 2 studies)

e 4 Phase 3a therapeutic confirmatory trials (STEP trials): Studies NN9536-4373 (STEP
1), NN9536-4374 (STEP 2), NN9536-4375 (STEP 3), and NN9536-4376 (STEP 4)

Table 1. Overview of the WEGOVY clinical trial program studies.

2.4.1. Pharmacology
2.4.1.1. Pharmacokinetics (PK)

WEGOVY (semaglutide) is intended for subcutaneous administration. Semaglutide formulation
D with the single-dose pen-injector (DV3396) appears to be the formulation intended for
marketing. The pharmacokinetic studies were performed in populations typical of those
intended for marketing in Australia.

Absorption
Absolute bioavailability was 89% (NN9535-3687).

Mean Tmax (SD) was 21.3 (14.90) h for formulation D and 64.5 (16.84) h for Formulation B
(NN9535-4588). In NN9536-4590, median (range) Tmax was 24 (3 to 48) h for Formulation D.

Distribution

A volume of distribution of 9.8 L indicates limited tissue distribution for semaglutide. The
unbound fraction assessed with in vitro assay was less than 0.5% for all subjects (NN9535-
3651). The geometric mean (CV%) Vss/F was 9.8 (23.4) L (Formulation D in NN9536-4590).
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Metabolism

Prior to elimination, semaglutide is extensively metabolised to multiple metabolites that appear
to be inactive. Semaglutide is a peptide, and would be expected to have similar metabolism to
other endogenous and exogenous peptides.

In plasma, semaglutide was the primary component circulating at all timepoints. 6 metabolites
were detected in plasma, each accounting for 0.4-7.7% of the semaglutide-related material
based on AUC. In urine, 22 components were detected in urine and 7 minor metabolites in
faeces.

Excretion

The CV% for CL/F was 20.7, indicating inter-individual variability to be typical for a peptide
drug.

3.1% of semaglutide was excreted unchanged in urine. The total recovery (measured as the total
excretion) of [3H]-semaglutide related material was 75.1% of the administered dose: 53.0% in
urine, 18.6% in faeces and 3.2% in expired air (NN9535-3789).

CL, t%, Tmax and Vss were similar for both B and D formulations at the 2.4 mg dose level
(NN9536-4590). For Formulation D, geometric mean (CV%) CL/F was 0.040 (22.6) L/h, t%: was
155 (9.8) h, and Vss/F was 9.8 (23.4) L. Median (range) Tmax was 24 (3 to 48) h.

The geometric mean terminal t% of s.c. semaglutide (range 143-152 hours) and i.v. semaglutide
were comparable (137 hours) (NN9535-3687).

Bioequivalence

At a dose of 0.8 mg semaglutide, equivalence between semaglutide 1 mg/mlL, 3 mg/mL and 10
mg/mL was demonstrated for AUCo-c. but not for Cmax.

Synthetic vs. recombinant: Bioequivalence has been demonstrated between synthetic
semaglutide and recombinant semaglutide at a concentration of 1.34 mg/mL and dose of 0.5 mg
(NN9535-4010).

Formulation B and D: Study NN9536-4590 compared the semaglutide Formulation D with the
DV3396 pen-injector with Formulation B with the PDS290 pen-injector. The two formulations
were:

e Dbioequivalent at the 2.4 mg dose level for AUC but not for Cmax. The ratio (90% CI)
Formulation D/B for AUCo-16sn was 1.0539 (1.0003 to 1.1104). The ratio (90% CI)
Formulation D/B for Cmax was 1.1556 (1.0800 to 1.2365). The Formulation D resulted in
slightly higher exposure.

e bioequivalent at the 1 mg dose level for AUC and C,,ax, but Formulation D also resulted in
slightly higher exposure.

Similar results were found in Study NN9535-4588.
Dose proportionality

There was dose proportionality between the 1 mg and 2.4 mg dose levels: ratio (95% CI) (2.4
mg/1 mg) was 2.57 (2.49 to 2.65) for AUC and 2.57 (2.42 to 2.73) for Cnax (NN9536-4590).

The Sponsor has examined dose-proportionality for the intended dose range in the titration
phase. This indicates dose-proportionality for overall exposure (AUC) but not for peak exposure
(Cmax)- However, this would not be expected to result in any differences in effect during the
titration phase.
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Pharmacokinetics in special populations

Pharmacokinetic properties and exposure of semaglutide was not affected by hepatic
impairment (NN9535-3651).

For subjects with impaired renal function, the ‘no-effect’ criterion was met for all renal
impairment groups, except for the severe renal impairment group (AUCo.« approx. 22% higher)
(NN9535-3616). Based on these results, a dose adjustment of semaglutide may not be
warranted in subjects with renal impairment.

There were no differences in PK properties between Caucasian and Japanese subjects with
comparable steady state exposure and maximum concentration (NN9535-3633).

Drug-drug interactions (DDIs)

Semaglutide did not have a clinically significant effect on exposure to ethinylestradiol (11%
increase) and levonorgestrel (20% increase) (NN9535-3819).

Semaglutide had no significant effect on exposure to digoxin, metformin, warfarin, or
atorvastatin (NN9535-3817 and NN9535-3818).

2.4.1.2.  Population PK data (popPK)
Modelling Report for Data from Phase 2 Study NN9536-4153

The covariate analysis indicated body weight was the most important covariate influencing
exposure (Table 8). The concentration response relationship was described by the model
(Figure 2).

Modelling Report for Data from Phase 3a STEP 1 and STEP 2 studies
For a typical participant, CL/F was estimated as 0.0475 L/h and V/F as 12.4 L. Dose
proportionality was demonstrated in the dose range 0.25 to 2.4 mg. Interindividual variability

in CL/F in the final model was 18.7%. Body weight had a significant effect on exposure (Table
2). The presence of antibodies did not affect the PK of semaglutide.

Table 2. PopPK modelling based on Phase 3a STEP 1 and STEP 2 studies. Forest plot of
covariate effects for semaglutide exposure.
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2.4.1.3.  Pharmacodynamics (PD)
Individual study results are shown in CER section 5.2.

The pharmacodynamics of WYGOVY (semaglutide ) have been adequately characterised.
Semaglutide has a dose-dependent effect on weight loss. Semaglutide decreases appetite,
decrease food intake and decreased food cravings. An Enax relationship between concentration
and the proportion of responders has been demonstrated.

Semaglutide has a beneficial effect on 3-cell function. The improvement in glycaemic and weight
control has been previously documents in patients with T2DM.

Semaglutide did not have adverse effects on gastric emptying or cardiac repolarisation.

2.4.14. Dose-finding

The Sponsor has obtained adequate data to inform the dosage selection. The optimal dosing was
defined using Emax models, and by balancing efficacy against tolerability. The proposed dose-
titration, with initiation of treatinent, is also supported by these data.

2.4.2. Efficacy

There were 4 pivotal Phase 3a efficacy studies: NN9536-4373 (STEP 1), NN9536-4374 (STEP 2),
NN®536-4375 (STEP 3), and NN9536-4376 (STEP 4). An overview is at Table 3.

Table 3. Overview of STEP efficacy trials.

STEP 1: Weight Management

1961 subjects
< Age 218 years
BMI: >30 kg/m? or 227 kg/mZand Placebo

Semaglutide 2.4 mg

1 comorbidity 68 weeks + 7 weeks of FU
Stable bedy weight for 290 days = =1
Withoutdiabetes; with HbA;. <6.5% } Randomisation (2:1) _j
/STEP 2: Weight Managementin T2D B,
1210 subjects Semaglutide 1.0 mg
- Age 218 years N
r BMI: >27 kg/mz Semaglutlde 2.4 mg

Stable body weight
for 290 days

Placebo
< "M2Db 68 weeks + 7 weeks of FU

« HbAs 7-10% = >4
& Treated with 0-3 OADs ’ Randomisation (1:1:1) /
/STEP 3: Weight Management with IBT ="

611 subjects

- Age =18 years )
« BMI: =30 l(g/mz or 227 kg/mzand Placebo + IBT incl. 8w LCD
21 comorbidity 68 weeks + 7 weeks of FU
- Stable body weight for >9@ days € >4
\- Without diabetes; with HbA,.<6.5% * Randemisation (2:1) j

/STEP 4: Sustained Weight Management
902 subjects = Sema

- Age 218 years S LAl
= BMI: 230 kg/m? or 227 kg/m?and
=1 comorbidity Total duration 68 weeks + 7 weeks of FU
- Stablebody weight 290 days b aarns -~ -~ >|
\ «  Withoutdiabetes; with HbA;. <6.5% # ‘Randemisation (2:1) at week 20
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The primary objective of STEP 1-4 was to compare the effect of semaglutide s.c. 2.4 mg once
weekly versus placebo in overweight or obese subjects (with T2D in STEP 2 only) on body
weight, either as an adjunct to a reduced-calorie diet and increased physical activity (STEP 1, 2
and 4) or to IBT (STEP 3).

The main secondary objectives of STEP 1-4 were to compare the effect of semaglutide s.c. 2.4
mg once weekly on other factors related to body weight, cardiovascular risk factors, glucose
metabolism, and clinical outcome assessments including patient-reported outcomes.

2.4.2.1. Pivotal STEP trials (Pivotal STEP 1, 2, 3, and 4)
Design

The pivotal STEP trials (STEP 1, 2, 3, and 4) were Phase 3a, randomised, double-blind, multi-
centre, parallel-group, controlled studies to assess the efficacy and safety of semaglutide. 4585
adult subjects were randomised in STEP 1-4: 2652 to semaglutide 2.4 mg, 1530 to placebo, and
403 to semaglutide 1.0 mg.

STEP 1, 3, and 4 were two-armed trials with 2:1 randomisation (semaglutide 2.4 mg : placebo)
and STEP 2 was a 3-arm, double-blind, double-dummy trial with 1:1:1 randomisation
(semaglutide 1.0 mg : semaglutide 2.4 mg : placebo). Dose escalation occurred in STEP 1-3, but
not in STEP 4.

The primary endpoint was the identical in all 4 phase 3a trials: change from baseline to week 68
in body weight (%). Furthermore, STEP 1-3 included a co-primary endpoint: subjects achieving

(v/n) 25% body weight reduction at week 68. An overview of endpoints is at Table 9.

Trial population and study design are summarised in Table 3. Inclusion criteria and key
exclusion criteria are summarised in Table 10, and Table 11, respectively.

Subject disposition, baseline demographic characteristics, and co-morbidities at screening are
summarised in Table 12, Table 13, and Table 14, respectively.

Treatment effects were estimated using a treatment policy estimand method (primary
estimand; disregarding product adherence or use of other anti-obesity therapies), and a
hypothetical estimand method (without the potentially confounding effects of discontinuation
or use of other anti-obesity therapies). The analyses of the confirmatory endpoints were
controlled for multiplicity only for the treatment policy estimand, and all superiority claims
were based on conclusions from the treatment policy estimand.

Magnitude of the treatment effect and its clinical significance

An overview of primary endpoint results is at Table 4. The treatment effect was well in excess of
a clinically significant 5% weight loss. The effect size was consistent across the four studies.
The effect persisted in a patient group undergoing IBT.

STEP 1 (NN9536-4373) (patients without diabetes) main findings (Table 15):

The mean (SD) change in body weight (%) from baseline to Week 68 was -15.1 (10.1) % for
semaglutide and -2.8 (6.5) % for placebo; treatment difference (95% CI), semaglutide - placebo,
-12.44 (-13.37 to -11.51) %, p <0.0001.

Semaglutide at a dose of 2.4 mg weekly resulted in a sustained and clinically significant loss of
weight over a one-year period. This was matched by clinically significant decreases in waist
circumference and BMI. There were improvements in cardiovascular endpoints: lipid profile,
surrogate markers (hsCRP and PAI-I) and in blood pressure. There were improvements in
glycaemic control. There were significant improvements in quality of life and physical
functioning. There were improvements in fatty liver index.
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The DEXA sub-study demonstrated that the losses in weight, waist circumference and BMI were
due to a decrease in adipose, and not to loss of another body component (such as water or
muscle).

STEP 2 (NN9536-4374) (patients with T2DM) main findings (Table 16):

In patients with T2DM, the mean (SD) change in body weight (%) from baseline to Week 68 was
-7.2 (6.6) % for semaglutide 1.0 mg, -9.9 (8.0) % for semaglutide 2.4 mg and -3.3 (5.5) % for
placebo; estimated treatment difference (95% CI), semaglutide 2.4 mg - placebo, -6.21 (-7.28 to
-5.15) %, p <0.0001; and semaglutide 2.4 mg - semaglutide 1.0 mg, -2.65 (-3.66 to -1.64) %, p
<0.0001.

Semaglutide at a dose of 2.4 mg weekly resulted in a sustained and clinically significant loss of
weight over a one-year period compared with both placebo and semaglutide 1.0 mg groups.
This was matched by clinically significant decreases in waist circumference and BMI. There
were improvements in cardiovascular endpoints: lipid profile, surrogate markers (hsCRP and
PAI-I) and in blood pressure in both semaglutide groups. There were improvements in
glycaemic control in both semaglutide groups, with no significant differences between the dose
levels. There were significant improvements in quality of life and physical functioning, that
were greater in the semaglutide 2.4 mg group compared with both semaglutide 1.0 mg and
placebo.

STEP 3 (NN9536-4375) (patients without diabetes with IBT background treatment) main
findings (Table 17):

With background treatment with IBT, the mean (SD) change in body weight from baseline to
Week 68 was -16.5 (10.1) % for semaglutide and -5.8 (7.7) % for placebo; treatment difference
(95% CI), semaglutide - placebo, -10.27 (-11.97 to -8.57) %, p <0.0001.

The background treatments included those in the proposed indication: diet and exercise.
However, an additional background treatment was IBT.

Semaglutide at a dose of 2.4 mg weekly resulted in a sustained and clinically significant loss of
weight over a one-year period in patients who were also having IBT. This was matched by
clinically significant decreases in waist circumference and BMI. There were improvements in
cardiovascular endpoints: lipid profile, surrogate markers (hsCRP and PAI-I) and in blood
pressure. There were improvements in glycaemic control.

However, there were improvements in quality of life and physical functioning in both treatment
groups, with no significant differences between the treatment groups.

STEP 4 (NN9536-4376) main findings (Table 18):

The mean (SD) change in body weight from Week 20 to Week 68 was -8.8 (7.8) % for
semaglutide and 6.1 (7.7) % for placebo; treatment difference (95% CI), semaglutide - placebo,
-14.75 (-16.00 to -13.50) %, p <0.0001.

Semaglutide at a dose of 2.4 mg weekly resulted in a sustained and clinically significant loss of
weight over a one-year period. This was matched by clinically significant decreases in waist
circumference and BMI. There were improvements in cardiovascular endpoints: lipid profile,
surrogate markers (hsCRP and PAI-I) and in blood pressure. There were improvements in
glycaemic control. There were significant improvements in quality of life and physical
functioning.

There were significant improvements in the semaglutide group both for the randomisation
phase, and the treatment period. However, the placebo group had loss of benefit following the
titration phase. The initial gains in this group were lost over the remainder of the study. This
indicates that the benefits that occur during treatment may be lost after treatment is ceased.
Semaglutide is likely to be a long-term treatment for obesity.
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Table 4. Pivotal STEP trials. Inclusion criteria. Primary endpoint results.

2.4.3. Safety
2.4.3.1. Summary of safety
Exposure

14,520 patients (7,432 males and 6,721 females) in 21 trials were exposed in all Phase 3 clinical
trials (oral and s.c. semaglutide for T2D; and semaglutide s.c. 2.4 mg for weight management)
9.925 patients were exposed for 212 months and 1,266 for =24 months.

In completed Phase 3a trials for weight management (STEP 1-4), 402 patients have been
exposed to semaglutide 1.0 mg and 3,018 to 2.4 mg. Exposure to semaglutide 1.0 mg was 361

patients for 12 months and semaglutide 2.4 mg was 2.389 patients for 12 months (Table 5).
There were 930 males and 2,123 females. There were 311 patients aged 65 to 74 years, 27 aged
75 to 84 years and one aged =85 years. There were 2,234 White patients, 410 Asian and 283
Black/African American.

Additionally, the sponsor made reference to 7 supportive trials from the Ozempic program
(including the SUSTAIN 6 CVOT) and the clinical pharmacology trials investigating drug-drug
interactions, populations with renal or hepatic impairment, and potential impact on cardiac
electrophysiology (QTc).

Table 5. Pivotal STEP trials. Summary of exposure to semaglutide s.c. 2.4 mg for weight
management.
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Duration of Semaglutide s.c. Semaglutide s.c. All semaglutide Placebo
exposure {atleast) 1.4) g 24mg s.C.

1 month 400 3,012 3412 1,524
3 months 389 2,926 395 1,499
6 months 373 2.530 2903 1.438
9 months 369 2.448 2817 13377
12 months 361 2,389 2,750 1,305
16 menths 353 2,266 2619 1,006
18 menths = 4 4 2

Abbroeviatiens: s.c. = subcutaneous(-ly).

Adverse event overview

Adverse events presented early in treatment (Figure 1). There were increased rates of
gastrointestinal disorders and neurological disorders with semaglutide in comparison with
placebo (Table 6). The gastrointestinal adverse events that occurred more frequently with
semaglutide compared to placebo were: nausea, diarrhoea, vomiting, constipation, abdominal
pain, decreased appetite, dyspepsia, eructation and abdominal distension. The neurological
disorders that occurred more commonly with semaglutide were headache, fatigue and
dizziness. Other AEs that were reported more frequently with semaglutide were alopecia (3.3%
patients compared to 1.4% with placebo) and migraine (2.1% patients compared to 1.3% with
placebo). In Study NN9536-4153, the Phase Il dose-finding study, gastrointestinal adverse

effects {(vomiting, diarrhoea and constipation) were dose-related.

Injection site reactions occurred at a similar frequency with semaglutide 2.4 mg in comparison

with placebo.
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Subiects are considered on-treatment if any dose of trial product has been administered within the prior 49 days.

Figure 1. Pivotal STEP 1-3 trials (pooled data). Time to onset of first or to onset of any

event.
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Table 6. Pivotal STEP trials (pooled data). On-treatment AEs in 25% of subjects.

Deaths

8 deaths were reported in the completed clinical trials: 7 deaths in the STEP trials and 1 death in
the phase 2 trial 4153. There were no deaths in the clinical pharmacology trials.

In the phase 3a pool, there was no difference between semaglutide 2.4 mg and placebo in
proportion of subjects who died (3 subjects [0.1%] in the semaglutide 2.4 mg group and 3
subjects [0.2%] in the placebo group). There was one death at the semaglutide 1.0 mg dose level
(undetermined cause of death). There was one death in the 0.4 mg fast escalation group in Study
NN9536-4153 (malignancy). There were three deaths under placebo treatment, all due to
malignancy.
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Serious adverse events

The rate of SAEs was increased relative to placebo. SAEs were reported in 9.3% with
semaglutide and in 6.4% with placebo. The rate of SAEs was 10.5/100 person-year with
semaglutide and 6.8/100 person-year with placebo. Hepatobiliary SAEs were reported at a rate
0f 1.2/100 person-year with semaglutide and 0.2/100 person-year with placebo.
Gastrointestinal SAEs were reported at a rate of 1.1/100 person-year with semaglutide and
0.6/100 person-year with placebo.

Discontinuations

In the Phase 3a pool, more patients discontinued due to AEs in the semaglutide groups
compared to placebo: 149 (5.7%) patients in the semaglutide group and 47 (3.0%) for placebo.
This was primarily due to gastrointestinal disorders: nausea, vomiting, diarrhoea, upper
abdominal pain, and constipation.

Adverse events of special interest

GI AEs: In the dose escalation group (STEP 1-3: dose-escalation regimen with 4-week
increments to reach the 2.4 mg maintenance dose to improve tolerability), GI AEs were reported
for 72.9% of subjects on semaglutide 2.4 mg compared to 47.1% of subjects on placebo. The GI
AE incidence was highest during the initial 20 weeks of treatment (covering the dose-escalation
period), and tapered off subsequently (Figure 2).

Figure 2. Pivotal STEP 1-3 trials (pooled data). Time to onset of first or to onset of any GI
event.

Hepatobiliary AEs: Hepatobiliary disorders were more frequent with semaglutide 2.4 mg, but
elevation of transaminases was not more frequent, and no patients fulfilled the criteria of Hy’s
law. There were few reports of pancreatitis: four in the semaglutide groups and one for placebo.

In the phase 3a pool, there were more events of gallbladder-related disorders with semaglutide
2.4 mg than with placebo (2.5% vs 1.6%). Most of the events were cholelithiasis (1.6% vs 1.1%
for semaglutide 2.4 mg vs placebo) or related complications. The increased risk may be at least
partly explained by the larger weight loss.

Renal AEs: The rate of renal dysfunction was not increased with semaglutide 2.4 mg. Plasma
calcitonin concentrations were not increased by semaglutide 2.4 mg.
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Haematological AEs: Haematology AEs occurred at similar rates to placebo.

CV AEs: Cardiovascular AEs were less frequent with semaglutide than placebo. This supports
the improvement in surrogate measures of cardiovascular risk in the pivotal studies. In the
pivotal studies, mean pulse rate increased by 2 to 5 bpm, but there was a significant decrease in
SBP relative to placebo in the semaglutide groups.

Immunogenicity: In the clinical studies semaglutide 2.4 mg had low immunogenicity. In the two
Phase 3 studies that tested for anti-semaglutide antibodies, there were 50 (2.9%) patients with
treatment induced anti-semaglutide antibodies; none were neutralising and 28 (1.6%) had
antibodies that cross-reacted with GLP-1. The rate of allergic AEs was similar to the placebo
group.

Neoplasia: The rates of neoplasia were similar for semaglutide 2.4 mg and placebo.

Hypoglycaemia: Hypoglycaemia was infrequent and was not identified as a safety concern in
this population.

Mental health: Mental health scores and suicidality did not differ significantly between
semaglutide 2.4 mg and placebo.

Misuse: Misuse of semaglutide was addressed in the clinical studies, but only in the group of
patients included in the indication. The potential for misuse in other patient groups, such as
eating disorders and athletes, has not been addressed in the data.

Diabetic retinopathy: In Study NN9536-4374, diabetic retinopathy was reported in 25 (6.2%)
patients in the semaglutide 1 mg group, 28 (6.9%) in the semaglutide 2.4 mg and 17 (4.2%) in
the placebo.

In the phase 3a without T2D group, there were no PT diabetic retinopathy events reported.

Subgroups: The safety of semaglutide 2.4 mg was evaluated in subgroups of subjects defined
based on: intrinsic factors (sex, baseline age, race, ethnic origin, baseline body weight, baseline
BM], baseline renal function [phase 3a pool], and baseline glycaemic status [phase 3a without
T2D group]), extrinsic factors (region [phase 3a pool]; anti-diabetic background medication
[phase 3a with T2D trial]), and weight loss category (220% vs <20%).The evaluation did not
reveal any new safety concerns or markedly different AE profiles for any subgroups.

Pregnancy and lactation: 37 pregnancies were reported in the weight management trials: 29
with semaglutide (24 in the phase 3a pool) and 8 with placebo. In all cases, the subject was
exposed to trial product for a short time (or not exposed at all) until the pregnancy was
discovered and trial product discontinued. One child of a female subject exposed to semaglutide
was born with a congenital anomaly of the external ear. Spontaneous abortions were reported
in 6 of 29 (21%) pregnancies in the semaglutide 2.4 mg group. In the placebo group, 2 of 8
(25%) pregnancies resulted in a spontaneous abortion or a stillbirth. None of the elective
abortions were due to congenital anomalies. There were few AEs related to fertility without
significant differences between groups. No AEs related to lactation were reported.

OZEMPIC currently has pregnancy category D. This is also proposed for WEGOVY.
Post-market experience

No data available.
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2.5. Risk Management Plan (RMP) evaluation

RMP exemption email (D21-2371267)
2.5.1. Summary

A Risk Management Plan was not requested for this submission. The rationale given by the RMP
Evaluation section included:

No significantly different target population from an RMP perspective.

Semaglutide is currently approved for use in Type 2 diabetes (Ozempic) as a once
weekly SC injection.

There are currently no additional risk minimisation activities in place for Ozempic.

e Although there is a change in presentation and the inclusion of new strengths, this
product is intended to be approved under a new name, with its own PI and CMI so the
risk of medication error in relation to other strengths of semaglutide on the market
could be expected to be minimal.

However, in the dossier for WEGOVY, the sponsor submitted EU-RMP version 5.0 (26 November
2020; DLP 31 May 2018 (semaglutide s.c), 2 November 2018 (oral semaglutide), and 28 Oct
2020 (semaglutide s.c. 2.4 mg for weight management)) and ASA version 0.1 (28 August
2020) in support of this application.

Itis noted that the ASA version 0.1 appears to be only an annex to semaglutide s.c. 2.4 mg for
weight management (WYGOVY, but not for OZEMPIC or RYBELSUS).

The sponsor proposes Pregnancy Category D.
The sponsor proposes inclusion in the Black Triangle Scheme (as per PI).
Summary of safety concerns and missing information

The proposed summary of safety concerns and their associated risk monitoring and mitigation
strategies are summarised below:

Summary of safety concerns Pharmacovigilance | Risk Minimisation
Routine | Additional | Routine | Additional

Important identified | Diabetic retinopathy complications v v v _

risks

Important potential | Neoplasms (malignant and non-malignant) v v - -

risks Pancreatic cancer v v v -
Medullary thyroid cancer v v v -

Missing information | Pregnancy and lactation v - v -
Patients with severe hepatic impairment v - v -

The clinical evaluator commented that misuse of semaglutide was addressed in the clinical
studies, but only in the group of patients included in the indication. The potential for misuse in
other patient groups, such as eating disorders and athletes, has not been addressed in the data.
This may be addressed in the risk management plan under off-label use.

2.5.2. Recommended condition/s of registration

To be confirmed.
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2.6. Discussion
2.6.1. Pharmacology and formulations

The pharmacokinetics and pharmacodynamics of WEGOVY (semaglutide) have been adequately
characterised. This includes bioequivalence studies for the new formulation. Semaglutide has a
dose-dependent effect on weight loss. Semaglutide decreases appetite, decrease food intake and
decreased food cravings. An Enax relationship between concentration and the proportion of
responders has been demonstrated. Semaglutide has a beneficial effect on (3-cell function. The
improvement in glycaemic and weight control has been previously documents in patients with
T2DM. Semaglutide did not have adverse effects on gastric emptying or cardiac repolarisation.

The Sponsor has obtained adequate data to inform the dosage selection. The optimal dosing was
defined using Emax models, and by balancing efficacy against tolerability. The proposed dose-
titration, with initiation of treatment, is also supported by these data.

Deficiencies of data

The Sponsor has not examined the PK for all the formulations intended for marketing, and that
would be used in the titration phase. These are: 0.25 mg/dose (0.5 mg/mL); 0.5 mg/dose (1.0
mg/mL); 1 mg/dose (2.0 mg/mL); 1.7 mg/dose (2.27 mg/mL); and 2.4 mg/dose (3.2 mg/mL).

However, in Modelling Report 3, dose proportionality was demonstrated for the doses used in
the Phase 3a clinical trials. In the opinion of the Clinical Evaluator, dose-proportionality can be
extrapolated to the new formulations.

The primary differences between the clinical trial formulations and the to-be-marketed
formulations are:

e Composition (Table 7): the to-be-marketed formulations do not contain phenol or
propylene glycol

e (Concentration (Table 8): the titration formulations and the maintenance dose
formulations used in the clinical trials are different concentrations to the to-be-
marketed formulations.

The different formulation is unlikely to have an effect on efficacy, especially as bioequivalence
has been demonstrated for the maintenance formulations. The different concentrations in the
titration formulations are unlikely to have any effect on efficacy, because efficacy is primarily

from the maintenance formulations, which have been demonstrated to be bioequivalent.

Table 7. Phase 3a formulation vs. To-be-marketed formulation: Composition differences.
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Table 8. Phase 3a formulation vs. To-be-marketed formulation: Concentration
differences.

2.6.2. Efficacy

The design and conduct of the Phase 3a studies was appropriate and complied with the
Guideline on Clinical Evaluation of Medicinal Products Used in Weight Management
(EMA/CHMP/311805/2014) 23 June 2016. The primary outcome measure was weight loss, and
this was analysed both as % body weight and by mass (kg). The studies were placebo
controlled. The predictive value of short-term versus long-term treatment can be determined
from the data. Waist circumference and BMI were used as secondary endpoints. DEXA was used
to validate that the weight loss was due to loss of adipose and not due to loss of other body
constituents. Cardiovascular risk and co-morbidities were also measured as outcomes. A
relevant proportion of the study population had coexisting cardiovascular and other co-
morbidities.

The patient populations were representative of the target population in Australia.

The background treatments were the same as those in the proposed indication: diet and
exercise. The background treatments were applied consistently and were clearly defined in the
study protocols.

Bias was controlled through randomisation and blinding. Multiplicity was addressed. The
statistical analysis was appropriate. The outcome measures were appropriate and measured
different aspects of treatment effect.

The Phase 3a studies demonstrated a statistically and clinically significant weight loss with
semaglutide 2.4 mg weekly dosing. The treatment effect was well in excess of a clinically
significant 5% weight loss. The effect size was consistent across the four studies. The effect
persisted in a patient group undergoing IBT.

The decrease in body weight was matched by decreases in waist circumference and in BMI.

There were improvements in cardiovascular endpoints: lipid profile, surrogate markers (hsCRP
and PAI-I) and in blood pressure. The improvements in plasma lipids were primarily in total
cholesterol, LDL-cholesterol and VLDL-cholesterol, with lesser effect on HDL-cholesterol. These
improvements are associated with a lessening of cardiovascular risk.

Deficiencies of data

Deficiencies include:

e In STEP 2, there was lack of blinding between the 1.0 mg / placebo groups and the 2.4
mg / placebo groups. However, the outcome measures were objective and the primary
comparison was between semaglutide 2.4 mg and placebo.

e In STEP 2, in patients with T2DM the decrease in body weight was not as great as in
STEP 1, where T2DM was excluded. However, there was still significant benefit in this
patient group.

Delegate’s Overview WEGOVY PM-2021-00612-1-5 Page 21 of 34



Document 1

Therapeutic Goods Administration

Clinical issues that have not been addressed by the submitted data are:

Persistence of treatment effect beyond one year of treatment (continuing on treatment): The

data indicate that treatment with semaglutide is likely to be required long-term. There was a
return to baseline in the placebo group (who received WEGOVY initially) in Study STEP 4.

In the s31 response (Efficacy Question 2), the sponsor presented data that appears to
demonstrate a persistence of the treatment effect beyond one year: STEP 5 (NN9536-4378, data
publicly available in 2022), a phase 3b trial, showed that weight loss obtained after
approximately one year of semaglutide 2.4 mg treatment, persisted up until end of treatment of
semaglutide 2.4 mg (week 104) (Figure 3).

However, no data beyond 2 years is available.

Figure 3. STEP 5 (not provided in the dossier). Body weight change (%) from baseline.

Potential for rebound in weight once treatment is stopped (not continuing on treatment): While

the results of Study STEP 4 suggest this is unlikely, a rebound in weight might occur over the
long term in patients who cease semaglutide treatment.

the sponsor presented data from the STEP 1
extension study regarding the effect after semaglutide cessation at Week 68: The trajectory of
weight gain after treatment cessation indicates a return towards baseline, but not rebound (i.e.
weight gain in excess of baseline weight) with the extension study period (Figure 4).

Figure 4. STEP 1 Extension (not in dossier). Body weight change (%) from baseline.
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Paediatric data: This application is for an adult indication. For weight management in the
adolescent and paediatric populations, two clinical trials are planned:

e Atrial in adolescents (12 to <18 years) with overweight or obesity (NN9536-4451, STEP
TEENS) is currently ongoing.

e Atrial in children and adolescents (6 to <18 years of age) will be conducted (first patient
first visit planned for Q3 2023) (NN9536-4512, STEP YOUNG).

2.6.3. Safety

There were increased rates of gastrointestinal disorders and neurological disorders with
semaglutide in comparison with placebo. These events were predominantly non-serious and
were of limited duration and without long-term sequelae.

The gastrointestinal adverse events that occurred more frequently with semaglutide compared
to placebo were: nausea, diarrhoea, vomiting, constipation, abdominal pain, decreased appetite,
dyspepsia, eructation and abdominal distension. The neurological disorders that occurred more
commonly with semaglutide were headache, fatigue and dizziness.

In the pivotal studies the rate of SAEs was 10.5 /100 person-year with semaglutide and 6.8 /100
person-year with placebo. Hepatobiliary SAEs were reported at a rate of 1.2 /100 person-year
with semaglutide and 0.2 /100 person-year with placebo. Gastrointestinal SAEs were reported
atarate of 1.1 /100 person-year with semaglutide and 0.6 /100 person-year with placebo.

Discontinuation due to AE occurred at a higher rate in the semaglutide groups compared to
placebo. In the Phase Illa pool there were 149 (5.7%) patients in the semaglutide group and 47
(3.0%) in the placebo discontinuing because of AEs. This was primarily due to gastrointestinal
disorders: nausea, vomiting, diarrhoea, upper abdominal pain and constipation

Cardiovascular AEs were less frequent with semaglutide than placebo.

Misuse of semaglutide was addressed in the clinical studies, but only in the group of patients
included in the indication. The potential for misuse in other patient groups, such as eating
disorders and athletes, has not been addressed in the data.

2.6.4. Conclusion and remaining issues

The Clinical Evaluator has no objection to the approval of WEGOVY (semaglutide) 0.25 mg (0.5
mg/mL), 0.5 mg (1.0 mg/mL), 1.0 mg (2.0 mg/mL), 1.7 mg (2.27 mg/mL) and 2.4 mg (3.2
mg/mL), solution for injection, single use prefilled pen with pre-assembled needle, for the
proposed indication:

WEGOVY is indicated as an adjunct to a reduced-calorie diet and increased physical activity for
chronic weight management, including weight loss and weight maintenance, in adults with an
initial Body Mass Index (BMI) of:

e 230 kg/m? (obesity); or
o >27kg/m? to <30 kg/m? (overweight) in the presence of at least one weight related
comorbidity.

2.6.5. Questions to the ACM
Q1: Sufficient data for registration (including long term data and the potential for rebound):

The Phase 3a studies provided a large amount of data supporting the proposed indication. Long-
term data beyond 2 years and data regarding potential rebound are limited.

Can the ACM comment on whether the provided data are sufficient to support
registration for the proposed indication?

Q2: General: The committee is also requested to provide advice on any other issues that it
thinks may be relevant to a decision on whether or not to approve this application.
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3. References/attachments for ACM

No. Document name Location/ID ACM
attachment
Al Delegate’s D22-5010494
summary and
request for ACM
advice
Ala | Proposed PI 005802 (0003-) - Product information - annotated
Alb | TGA-adopted EMA | EMA/CHMP/311805/2014
guideline
A2 Sponsor’s 005802 (0003-) - Cover Letter - Initial Application
application letter
M3 Pharmaceutical Quality (Module 3) Summary (Biological Medicines) (D21-
chemistry 3363118)
summary
M4 Nonclinical Module 4 Nonclinical Evaluation Report (Round 2) (D21-
summary 2820164)
M5 CER Module 5 Clinical Evaluation Report Round 2 (D21-
3227089)
M5a | Clinical Overview | e005802 (0003-) - Clinical Overview
€005802 (0003-) - Summary of Clinical Pharmacology
Studies
005802 (0003-) - Summary of Clinical Efficacy
005802 (0003-) - Summary of Clinical Safety
M5b | Sponsor S31 €005802 (0003-) - Response to request for information -
Response clinical
R1 RMP evaluation N/A
report
Rla | RMP 005802 (0003-) - Risk management plan
ASA 005802 (0003-) - Risk Management Plan - Australian

Specific Annex
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PI change requests are not included in this section, but will be sent to the sponsor post-ACM.

Appendix 2: Additional tables and figures
Table 9. Product formulation of WEGOVY compared to OZEMPIC (from NCER, p.15).

Ingredient

Semaglutide

Disodium phosphate, dehydrate
Propylene glycol

Phenol

Sodium chloride

Hydrochloric acid

Sodium hydroxide

Water for injection

Function

Active
ingredient

Buffer
Tonicity agent
Preservative
Tonicity agent
pH adjustment
pH adjustment

Solvent

Quantity (mg) per mL

WEGOVY®

WEGovY®0.25mg2 0.5

WEGOVY® 0.5 mg? 1.0

WEGOVY® 1.0 mg? 2.0

WEGOVY® 1.7 mg? 2.27

WEGOVY® 2.4 mgb 3.2
1.42

8.25

qs.©
qs.©
To make 1.0 mL

OZEMPIC®

1.34

142
14
5.5

4 Semaglutide 0.5 mg/m], 1.0 mg/ml and 2.0 mg/mlin single dose pen-injector for semaglutide supplied as 0.5 mL volume;

b Semaglutide 2.27 mg/ml and 3.2 mg/ml in single dose p e ninjector for semaglutide supplied as 0.75 mL volume;

€ ToreachpH 7.4

Table 10. PopPK modelling based on NN9536-4153. Forest plot of covariate analysis for
semaglutide exposure expressed as steady-state dose-normalised average semaglutide
concentrations relative to areference subject.

Test Reference 1
i Relative Exposure (C, { D

Covariate category category P (Cavg) Ratio [90% Cl]
Sex Maje Ferrale X OBs (044091
Age Jroup >=Syeais 18-C4 years e+ 1.01[096.108)
Race Black er Airizan Amancan Whia . — 095(083;102)
Ehinicky His®@nic or Latho Nen-Hizpenic of Latne —a 0% [084:097)

g » 1.28(1.23.131)
Body weght 110 ky

154 Iy ol 0.71[0.79.073)

Lisper am —e— 1.02[0 95109
Infection sne Abdomen

Trigh g 059[026.102)

050
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Figure 5. PopPK modelling based on NN9536-4153. Body weight change from baseline
versus exposure of semaglutide for all subjects (A) and shown by sex (B) and body weight
quantile (C).
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Table 11. Overview of STEP trial endpoints.
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Table 12. Pivotal STEP trials. Inclusion criteria.

Table 13. Pivotal STEP trials. Key exclusion criteria.
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Table 14. Pivotal STEP trials. Study disposition.
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Table 15. Pivotal STEP trials. Baseline demographics - categorical values.
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Table 16. Pivotal STEP trials. Comorbidities at screening.
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Table 17. STEP 1 study. Primary and confirmatory secondary endpoint results.

Table 18. STEP 2 study. Primary and confirmatory secondary endpoint results.
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Table 19. STEP 3 study. Primary and confirmatory secondary endpoint results.

Table 20. STEP 4 study. Primary and confirmatory secondary endpoint results.

Delegate’s Overview WEGOVY PM-2021-00612-1-5 Page 33 of 34



Document 1

Therapeutic Goods Administration

PO Box 100 Woden ACT 2606 Australia
Email: info@tga.gov.au Phone: 1800 020 653 Fax: 02 6232 8605
https://www.tga.gov.au




Document 2

31 October 2023

T AHeaIth Safety
Regulation



Document 2

Submission information

Submission number

PM-2022-04980-1-5

Active ingredient(s) Semaglutide

Product name WEGOVY

Strengths/dose form 0.25 mg (0.5 mg/mL), 0.5 mg (1.0 mg/mL), 1.0 mg (2.0 mg/mL), 1.7
mg (2.27 mg/mL) and 2.4 mg (3.2 mg/mL), solution for injection.

Sponsor Novo Nordisk Pharmaceuticals Pty Ltd

Description of the
submission/proposed
indication

This is a Category 1, Type C (extension of indications) application
relating to WEGOVY (semaglutide) 0.25 mg (0.5 mg/mL), 0.5 mg (1.0
mg/mL), 1.0 mg (2.0 mg/mL), 1.7 mg (2.27 mg/mL) and 2.4 mg (3.2
mg/mL), solution for injection. The application is to extend the weight
management indication to include adolescents from 12 years of age
and above.

The currently approved indication is:

The sponsor proposed new indication is:
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The dossier contained data from one population pharmacokinetic

study (NN9536-4451 Modelling Report) and a_ in

adolescents:

. Study NN9536-4451 (STEP TEENS): weight management in
adolescents with overweight or obesity

Summary of data

And three Phase III studies in adults:

. Study NN9536-4378 (STEP 5): extended treatment

. Study NN9536-4376 (STEP 8): comparison with liraglutide

. Study NN9536-4373 (STEP 1) Extension: effect of ceasing
semaglutide

Preliminary view While a decision is yet to be made, at this stage [ am inclined to
approve the registration of the product with an amended indication.

The overall final decision will be made following the ACM discussion.

The proposed Conditions for Registration is in Appendix 2.

Outstanding issues None
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Request for ACM advice

ACM meeting number:42 Date (of meeting): 1 December 2023

Summary of issue/s for advice 1. Considering there was only one subject within the
‘overweight (BMI = 85th percentile) with
comorbidities’ category included in the pivotal
adolescent study at baseline, it is not possible to
establish a positive benefit risk profile in this
indication for the adolescents.

2. Although the benefit of Wegovy on body weight
and BMI management in adolescents from Study
NN9536-4451 was significant, and appears
clinically relevant, 27.5% of the patients treated
with Wegovy still had a body weight loss of less
than 5% even at week 68. Almost 10% of the
patients on Wegovy did not have a decrease in BMI
or an increase. Inclusion of a stopping and re-
evaluating rule for adolescents would prevent
unnecessary long-term treatment.

3. Inclusion of a Table with BMI cut-off points in the
indication is considered sufficient. The graph with
BMI cut-off points included in the PI causes
duplicity, hard to decipher, don’t add any value
and could be removed.

4. All the adolescent subjects included in the pivotal
STEP TEENS study were with a body weight >60
kg. The treatment experience with Wegovy in only
in the individuals with a body weight >60 kg. In
the EU both Wegovy and Saxenda are only
indicated for adolescents with a body weight
above 60 kg.

Advice sought The ACV is requested to provide advice on the following
specific questions:

1. Please advice on the sponsor proposal to extend
Wegovy (semaglutide) weight management
indication in adolescents considering the above
listed issues and Delegate proposed (amended)
therapeutic indication,

“Adolescents

Wegovy® is indicated as an adjunct to a reduced-calorie
diet and increased physical activity for weight management
in adolescents ages 12 years and above with

e obesity*

Treatment with Wegovy should be discontinued and re-
evaluated if adolescent patients have not reduced their BMI
by at least 5% after 12 weeks on the 2.4 mg or maximum
tolerated dose.
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*Obesity (BMI > 95th percentile) as defined on sex- and age-specific
BMI growth charts (CDC.gov) (see Table 1)

Table 1 BMI cut-off points for obesity (295th percentile) by
sex and age for paediatric patients aged 12 and older (CDC
criteria)

2. Should a lower bound of body weight be included
in the indication of Wegovy restricting it for
adolescents with a body weight above 60 kg?

522 | 310ct2023

Delegate of the Secretary under regulation 35A of the
Therapeutic Goods Regulations 1990

Date
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Body of overview

Background

Condition

Adult population:
Obesity is a common condition with high associated morbidity and mortality.

Body mass Index (BMI) is used as a measure of being overweight and obese. The definitions for
obesity and overweight used by the Australian Institute of Health and Welfare (AIHW) are:

e A BMI of 25.0 to 29.9 kg/m?2 is classified as overweight but not obese
e A BMI of230.0 kg/m?2 is classified as obese.
e A BMI of >35.0 kg/m?2 is classified as severely obese.

These definitions of obesity and overweight align with the World Health Organisation
definitions.

BMI is a composite measure of weight and height:
body weight (k
B = 209 welg (kg)
(height [cm])?

Hence, this measure is not a direct measure of adiposity, but is a surrogate measure. Hence,
these definitions may not apply to a highly muscled individual or to children and adolescents.
Interpretation of BMI may vary between ethnic groups. Waist circumference in adults may be a
better measure of adiposity and a better measure of obesity-related morbidity.

The AIHW (AIHW 2021) reports that in 2017-18, an estimated 2 in 3 (67%) Australians aged 18
and over were overweight or obese, 36% were overweight but not obese, and 31% were obese.
This equates to approximately 12.5 million adults in Australia. The prevalence of overweight
and obesity was higher in males (75% compared to 60% in females) and also the prevalence of
obesity was higher in males (33% compared to 30% in females). Obesity is more prevalent in
older age groups: 16% of adults aged 18-24 compared with 41% of adults aged 65 to 74 years.

Obesity is associated with increased prevalence of cardiovascular disease, hypertension, type 2
diabetes mellitus (T2DM) and metabolic syndrome, non-alcoholic fatty liver disease,
cholelithiasis, cancer, sleep apnoea, osteoarthritis and reduced psychosocial function (Bray
2004). Overall, obesity is associated with increased mortality, increased morbidity and
decreased quality of life.

It has been estimated that in 2015 high BMI accounted for 4.0 million deaths globally,
representing 7.1% of deaths from any cause, and 120 million disability-adjusted life-years,
representing 4.9% of disability adjusted life-years (Afshin 2017). More than two thirds of
deaths related to high BMI were due to cardiovascular disease.

Adolescent population:

Measuring obesity in the paediatric and adolescent population differs from the adult in that
normal body proportions change with development. Hence, particularly in younger children,
the normal ranges of BMI are different in paediatric populations compared to adults. It may be
more appropriate in the paediatric population to refer to age appropriate Z-scores (number of
SDs from the mean, also referred to by the sponsor as Standard Deviation Score [SDS]) which
indicate the degree of variation from the average. A higher Z-score represents a greater BMI in
relation to the age group. Response to treatment would therefore be best expressed as a
decrease in the Z-score.
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The AIHW has prepared a report on the prevalence of obesity and overweight in children and
adolescents in Australia (AIHW 2020). When interpreting this report, it is important to
recognise that the age bands used differ from those used in medicines regulation. In particular,
the age band used for adolescents is 15 to <20 years, and not 12 to <18 years. The key findings
of the report are:

e One quarter (25%) of Australian children and adolescents aged 2 to 17 were overweight
or obesein 2017 to 2018, and 8.2% were obese.

e The obesity rate in the lowest socioeconomic areas (11%) was more than twice as high
as the rate in the highest areas (4.4%).

e The proportion of Aboriginal and Torres Strait Islander children and adolescents aged 2
to 17 who were overweight or obese increased from 31% in 2012 to 2013 to 38% in
2018 to 2019. The biggest increase was for those aged 5 to 9 years (from 27% to 36%).

e The prevalence of overweight and obesity, and obesity alone, increased for 5 to 17 year
old Australians between 1995 and 2007 to 2008, but has been relatively stable since.

e  When measuring the same children every 2 years in the Longitudinal Study of Australian
Children, overweight and obesity generally increased with age. Over 4 in 10 were
overweight or obese at least once but only a small proportion of children were
overweight or obese every time they were measured.

e Adolescents and young people aged 15 to 24 years in 2017 to 2018 were more likely to
be overweight or obese compared with people at the same age 10 and 22 years earlier.

The consequences of obesity in adolescents and children are abnormal serum lipids,
hypertension, non-alcoholic fatty liver disease, polycystic ovarian syndrome, obstructive sleep
apnoea, insulin resistance and type 2 diabetes, gastrointestinal, musculoskeletal and
orthopaedic complications, asthma, gallstones, and heartburn (Kelsey 2014, CDC 2023). These
consequences translate to both short- and long-term poorer health outcomes.

Hence, obesity in adolescents is common, has a high disease burden and disproportionately
affects disadvantaged sections of the Australian community.

Current treatment options

Currently there are limited treatment options for adolescents with obesity or who are
overweight. The NHMRC guideline (2013) recommends weight maintenance rather than weight
loss in most children and many adolescents, with the anticipation that with linear growth
weight maintenance will result in improvement in BMI and waist circumference measurements.
However, particularly in adolescents, weight maintenance may be insufficient to result in
significant benefit.

In adults, a 5% decrease in body weight, in patients with obesity, is associated with significant
improvements in cardiovascular risk factors, such as hypertension and lipid profile (Look
2010). Hence, this has become the target for measuring treatment effectiveness, and treatments
should achieve at least a 5% sustained reduction in body weight. However, in children the
effectiveness of an intervention should take into account linear growth, therefore changes in
indexes, such as BMI or waist circumference, may be better measures of efficacy.

Lifestyle modification: diet and exercise with or without psychological support. In adolescents
these interventions may be family interventions in preference to individual.

Pharmacological treatments approved for adults:

e Orlistat: a selective inhibitor of pancreatic lipase, resulting in decreased absorption of
fat. Orlistat is a Schedule 3 drug in Australia and is available over the counter. However,
the Product Information for Xenical (orlistat) contains the warning: “The safety and
efficacy of XENICAL in children have not been established.”
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e Liraglutide: a GLP-1 agonist, is approved in Australia for the indication:

However, the Product Information for SAXENDA (liraglutide) states: “The safety and
efficacy of SAXENDA in children and adolescents below 18 years of age have not been
established [see section 5.1 Pharmacodynamic Properties]. No data are available.
SAXENDA is not indicated for use in paediatric patients.”

e Phentermine: sympathomimetic agent with anorectic actions. Phentermine is approved
for adolescents aged over 12 years, but has cardiovascular and CNS adverse effects that
may discourage use in the adolescent age group.

e Naltrexone/bupropion is approved for the following indication in Australia:

Pharmacological treatments not approved in Australia:

e Phentermine/topiramate: is approved in the US for weight control. Topiramate is
associated with weight loss due to an unknown mechanism (approved in the US).

e Lorcaserin: an appetite suppressant through activation of hypothalamic 5-HTz2¢
receptors (approved in the US)

Pharmacological treatments in development:

Products in development include GLP-1 agonists (such as semaglutide), dual GLP-1/GIP
receptor antagonists and GLP-1/GIP/glucagon triple agonists (Williams 2020). SGLT-2
inhibitors are also under development as potential weight control agents. Amylin mimetics,
leptin analogues and ghrelin vaccines and antagonists, neuropeptide Y inhibitors and
melanocortin-4 receptor antagonists are potential therapeutic agents for this indication
(Williams 2020).

Bariatric surgery:

Bariatric surgery is available for adolescents and is usually reserved for patients with severe
obesity: a BMI 240 kg/m? or >35 kg/m2 with obesity-related co-morbidity (Williams 2020,
NHMRC 2013). Surgical interventions include devices (e.g., intragastric balloon, endoscopic
sleeve gastroplasty, vagal nerve blockade, hydrogels) and surgery [e.g., laparoscopic adjustable
gastric banding (LAGB), roux-en-Y gastric bypass (RYGB), biliopancreatic diversion with
duodenal switch (BPD-DS)]. These surgical interventions have considerable peri-operative and
post-operative morbidity.
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Australian regulatory status

WEGOVY (semaglutide) was approved in Australia for the adult population on 1st September
2022.

Semaglutide 1.34 mg/mL is currently also approved with the trade name Ozempic® (initial
application number PM-2018-02748-1-5) for use in type 2 diabetes mellitus (T2DM). The
current application does not propose any changes to the Ozempic indications, dosage
information or other registered details.

International regulatory status
EMA:

Approved therapeutic indications:
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FDA:
Approved Indications and Usage:

Similar applications have not been submitted in Canada, New Zealand, Singapore, or
Switzerland.

Manufacturing and quality control (Module 3) data evaluation

Not applicable- No module 3 data

Non-clinical (Module 4) data evaluation
The Module 4 evaluation report is saved in TRIM ref. D23-2843074

The evaluator has confirmed that no nonclinical PI changes are proposed, and none are
necessary. Overall, there are no nonclinical objections to registration of Wegovy for the
proposed indication in adolescence.

Clinical (Module 5) data evaluation

The full details of clinical evaluation can be found in the Clinical Evaluation Report (CER)- D23-
3264808

The following regulatory guidance applies to the present application:

e Guideline on Clinical Evaluation of Medicinal Products Used in Weight Management
(EMA/CHMP/311805/2014) 23 June 2016

e Guideline on Clinical Evaluation of Medicinal Products Used in Weight Control
(CPMP/EWP/281/96 Rev. 1) Addendum on Weight Control in Children

o Reflection Paper on Investigation of Pharmacokinetics and Pharmacodynamics in the
Obese Population - draft (EMA/CHMP/535116/2016) 25 January 2018

e Guideline on Reporting the Results of Population Pharmacokinetic Analyses.
(CHMP/EWP/185990/06) 21 June 2007.

Pharmacology
Pharmacokinetics (PK)

Semaglutide is a human glucagon-like peptide-1 (GLP-1) analogue produced by recombinant
DNA technology in a Saccharomyces cerevisiae strain followed by purification.

The dossier contained PK data from one population pharmacokinetic study (NN9536-4451
Modelling Report) to support the proposed dosing for semaglutide in adolescents (aged 12 to
<18 years).
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Population PK data (popPK)
Study NN9536-4451 Modelling Report

Objective: The objective of the analysis was to support the dose selection in the target
adolescent population (12 to <18 years), and in the STEP Young trial in children (6 to <12
years).

The Study NN9536-4451 Modelling Report (refer to the CER for full details) conducted a
population PK analysis of plasma concentration and covariate data from STEP TEEN (a
randomised placebo-controlled study of semaglutide 2.4 mg in overweight or obese
adolescents) and STEP1 (a Phase Illa study conducted in adults). A one-compartment model
with first-order absorption and elimination was used to describe the semaglutide PK in adults
and adolescents.

The diagnostic plots showed a good fit for the model (figure below)

Figure: Standard goodness-of-fit plot for the full PK model including all the covariates (copied
from Figure 9-4, Study NN9536-4451 Modelling Report)

In the analysis, the only clinically significant covariate for exposure was body weight, with
decreased semaglutide exposure with increasing body weight. From the model, in the
adolescent population geometric mean(CV%) Cavg was 74 nmol/L (26%), AUCo.16sh was 12366
nmoleh/L (26%) and CL/F was 0.047 L/h (26%). The modelling study demonstrates increased
exposure to semaglutide in subjects with lower body weight. Given a median weight of 100 kg,
the increase in exposure for a subject of 76 kg was approximately 25% and the decrease in
exposure in a subject of 147 kg was approximately 25% (figure below). This range of variation
appears unlikely to be clinically important. There were no other significant covariate effects on
exposure, which appears acceptable. Hence, the PK data support the proposed dosing regimen
for the 12 to <18 years population.
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Figure: Forest plot of covariate effects for semaglutide exposure (copied from Figure 6-2, Study
NN9536-4451 Modelling Report)

Using the model, CL/F and Ca.g were simulated for a semaglutide 2.4 mg dose, for a population
with body weight from 47.2 to 114.1 kg, representing a population with overweight or obesity
aged 6 to <18 years. The starting dose of 0.25 mg in the paediatric population did not result in
greater exposure than the 0.5 mg dose in the adult population.

Pharmacodynamics (PD)

Semaglutide acts as a GLP-1 receptor agonist (GLP-1 RA) that selectively binds to and activates
the GLP-1 receptor, the target for native GLP-1.

The dossier contained PD data from the population pharmacokinetic study (NN9536-4451
Modelling Report) to support the proposed dosing for semaglutide in adolescents (aged 12 to
<18 years).

In the Study NN9536-4451 Modelling Report there was a linear relationship between exposure
and decrease in BMI with decreasing BMI with increasing exposure. There was poor precision
for the estimate of baseline BMI effect, but the remaining parameters were estimated with
adequate precision. There was no clear relationship between either nausea or vomiting and
exposure in these analyses. There was poor precision of the estimates in the linear models and
the plots of exposure vs % subjects effected did not have a slope significantly different to 0.

Efficacy

There was one pivotal efficacy study, in adolescents, submitted to support the extension of
indications to include weight management in adolescents with overweight or obesity: Study
NN9536-4451 (STEP TEENS).

There were three other efficacy studies submitted were in adults and to support changes to the
Product Information:

o Study NN9536-4378 (STEP 5): extended treatment
e Study NN9536-4376 (STEP 8): comparison with liraglutide
e Study NN9536-4373 (STEP 1) Extension: effect of ceasing semaglutide.
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Study NN9536-4451 (STEP TEENS)

This was a Phase Illa, randomised, parallel group, placebo-controlled study of the effect and
safety of semaglutide 2.4 mg once weekly on weight management in adolescents with
overweight or obesity. The study duration was 68 weeks. The study was conducted from
October 2019 to March 2022, at 37 sites in eight countries.

Trial design

Inclusion criteria:

e Male or female, aged 12 to <18 years

e BMI =295th percentile, or 285th percentile (on gender and age-specific CDC growth
charts) with =1 weight related comorbidity (treated or untreated): hypertension,
dyslipidaemia, obstructive sleep apnoea or type 2 diabetes

e History of at least one self-reported unsuccessful dietary effort to lose weight

e For subjects with T2DM, HbA1c <10.0% (86 mmol/mol) as measured by central
laboratory at screening; and: subject treated with either diet and exercise alone or
stable treatment for at least 90 days prior to screening with metformin

Key exclusion criteria:

e Prepubertal subjects (Tanner stage 1)

e History of type 1 diabetes (T1DM)

e Aself-reported change in body weight >5 kg (11 lbs) within 90 days before screening
irrespective of medical records

e Subjects with secondary causes of obesity (i.e., hypothalamic, monogenic or endocrine
causes)

The study treatments were:

1. Semaglutide: initially 0.25 mg once weekly and then followed a fixed-dose escalation
regimen, with dose increases every 4 weeks (to doses of 0.5, 1.0, 1.7 and 2.4 mg/week).
2. Placebo

The treatments were administered by s.c. injection once weekly, in the thigh, abdomen or upper
arm at any time of day irrespective of meals. The device used for injections was a 3 mL PDS290
pre-filled pen-injector. If a subject did not tolerate the maintenance dose of 2.4 mg, the subject
could stay at a lower dose level, if the subject would otherwise discontinue trial product
completely and if it was considered safe to continue on trial product.
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Primary efficacy outcome:

The primary efficacy outcome measure was the % change in body mass index (BMI) from
baseline (week 0) to week 68.

The confirmatory secondary efficacy outcome measure was the proportion of subjects achieving
25% reduction of body weight from baseline (week 0) to week 68.

The safety outcome measures were AEs, pulse rate, amylase, lipase, and calcitonin.
Statistical methods:

For the primary endpoint, % change in BMI, a linear regression (ANCOVA) on randomised
treatment, using the stratification groups (gender and Tanner stage group) and the interaction
between gender and Tanner stage as factors, and baseline BMI (kg/m?) as a covariate.
Secondary binary endpoints were tested using logistic regression. Missing data were imputed
using multiple imputation using retrieved subjects.

There were 229 subjects screened and 201 were randomised to treatment: 134 to semaglutide
and 67 to placebo. All randomised subjects were included in the efficacy analysis. There were
133 (99.3%) subjects in the semaglutide group and 67 (100%) in the placebo who were
exposed to treatment. All exposed subjects were included in the safety analysis. There were 120
(89.6%) subjects in the semaglutide group and 60 (89.6%) in the placebo who completed
treatment. The most frequent reason for discontinuing treatment was AE: six (4.5%) subjects in
the semaglutide group and four (6.0%) in the placebo. There were no protocol deviations that
were considered to have a significant impact on the accuracy and reliability of the study data.

Results:

There was only one subject within the overweight (BMI = 85th percentile) with
comorbidities category included at baseline (refer the table below).

Demographics and other baseline characteristics

Table: Demographics and baseline characteristics - summary - full analysis set (Source: CTR
Synopsis)
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All the adolescent subjects included in the study were with a body weight >60 kg. The

treatment experience with Wegovy in only in the individuals with a body weight >60 kg
(see table below).

Table: Demographics and baseline characteristics for continuous variables (Source: CTR
Synopsis)
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There were 125 (62.2%) females and 76 (37.8%) males. There were 159 (79.1%) White
subjects and 16 (8.0%) Black or African American. The treatment groups were similar in weight
and pubertal staging. The age range was 12 to 18 years. The BMI range was 26.6 to 60.0 kg/m?
and the BMI SDS score ranged from 2.0 to 6.6. The treatment groups were similar in
anthropomorphic measures. There were 25 (18.7%) subjects in the semaglutide group and
eight (11.9%) in the placebo with pre-existing hepatic disorders (predominantly hepatic
steatosis). The incidence of comorbidity was dyslipidaemia 18.4%; hypertension 13.4%, T2DM
4.0%; and obstructive sleep apnoea 1.5%. There were 29 (21.6%) subjects in the semaglutide
group and 13 (19.4%) in the placebo treated with biguanides at baseline. There were eight
(6.0%) subjects in the semaglutide group and four (6.0%) in the placebo treated with thyroid
hormones at baseline.

Primary efficacy analyses

The mean (SD)% change in BMI from baseline to Week 68 was -16.2 (12.9) % in the semaglutide
group and -0.1 (8.6) % in the placebo, difference (95% CI) -16.75 (-20.27 to -13.23) %; p
<0.0001. The rate of weight loss was greatest in the first 44 weeks of treatment.

Figure: BMI (%) change from baseline by week - mean plot - on-treatment - full analysis set
(copied from 14.2.18, Study NN9536-4451)
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Confirmatory secondary efficacy analyses

The proportion of subjects in the semaglutide group with body weight loss 25% at week 68 was
72.5% and in the placebo group was 17.7%, OR (95% CI) 14.02 (6.34 to 31.02), p <0.001.

Figure: Proportion of subjects achieving body weight loss response criteria since baseline at
week 68 - bar plot - in-trial - full analysis set (copied from Figure 11-7, Study NN9536-4451)
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Supportive secondary efficacy outcome measures were:

e From baseline to week 68, BMI was reduced in approximately 90% of subjects on
semaglutide 2.4 mg compared to approximately 50% of subjects on placebo (CTR).

e There was a significant decrease in body weight in the semaglutide group relative to
placebo at Week 68; treatment difference (95% CI) semaglutide - placebo: -17.73 (-
21.76 t0 -13.70) kg.

e There was a significant decrease in % in body weight in the semaglutide group relative
to placebo; treatment difference (95% CI) semaglutide - placebo: -17.42 (21.08 to
13.75) (%).

e The proportion of subjects in the semaglutide group with body weight loss 210% at
week 68 was 61.8% and in the placebo group was 8.1%, OR (95% CI) 23.04 (8.34 to
63.67), p <0.001.

e The proportion of subjects in the semaglutide group with body weight loss 215% at
week 68 was 53.4% and in the placebo group was 4.8%, OR (95% CI) 25.78 (7.55 to
88.01), p <0.001.

e The proportion of subjects in the semaglutide group with body weight loss 220% at
week 68 was 37.4% and in the placebo group was 3.2%, OR (95% CI) 19.99 (4.63 to
86.30), p <0.001.

o The estimated mean change in BMI percentage of the 95th percentile on gender
and age-specific growth charts (CDC.gov) from baseline to Week 68 was -24.58 %-points
with semaglutide and -4.18 %-points with placebo; estimated mean treatment
difference (95% CI) -20.40 (-25.01 to -15.79) %-points.

e Improvement in weight category was recorded for 71.8% subjects in the semaglutide
group compared with 21.0% in the placebo.

e The mean change in BMI standard deviation score was -1.22 in the semaglutide
group and -0.05 in the placebo: estimated mean treatment difference (95% CI) -1.17 (-
1.41t0 -0.93) p <0.0001.

e The estimated mean change in BMI from baseline to Week 68 was -5.85 kg/m2in the
semaglutide group and 0.11 kg/m? in the placebo: estimated treatment difference (95%
CI) -5.96 (-7.29 to -4.62) kg/m?2.

e The mean change in waist circumference from baseline to Week 68 was -12.69 cm in
the semaglutide group and -0.55 cm in the placebo; estimated on-trial mean treatment
difference (95% CI) -12.14 (-15.59 to -8.69) cm, p <0.0001.

e The proportion of subjects achieving 25% reduction of BMI was 77.1% in the
semaglutide group and 19.7% in the placebo; OR (95% CI), semaglutide/placebo, 13.76
(6.31 to 30.02).

Exploratory secondary efficacy endpoints demonstrated improvements in serum lipids (a
cardiovascular risk factor) and in glycaemic indices (HbA1c in subjects with T2DM, and FPG in
subjects without T2DM.

Other efficacy studies (submitted in support of changes to the PI)
Study NN9536-4378 (STEP 5): extended treatment

Study NN9536-4378 was a randomised, double-blind, placebo-controlled, two-armed, parallel
group, clinical trial comparing semaglutide 2.4 mg once weekly with semaglutide placebo in
subjects with overweight or obesity. The objective of the study was to examine the efficacy and
safety of semaglutide 2.4 mg over a 2-year period. The study was conducted at 41 sites in five
countries: Canada (9 sites), Hungary (6), Italy (5), Spain (6) and the US (15). The study was
conducted from October 2018 to March 2021.
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The study included males and females, aged 218 years, with BMI =30 kg/m? or 227 kg/m? with
the presence of at least one of the following weight-related comorbidities (treated or
untreated): hypertension, dyslipidaemia, obstructive sleep apnoea or cardiovascular disease;
and a history of at least one self-reported unsuccessful dietary effort to lose body weight. The
study excluded subjects with HbA;. 248 mmol/mol (6.5%); or a self-reported change in body
weight >5 kg (11 1bs) within 90 days before screening.

The study treatments were:

1. Semaglutide 2.4 mg weekly
2. Placebo

Semaglutide was administered using a PDS290 pre-filled pen-injector with a 3 mL cartridge
containing semaglutide 1.0 mg/mL or 3.0 mg/mL (depending on dose level). Dose escalation
was to take place during the first 16 weeks after randomisation with dose increase every 4
weeks (from 0.25 mg/week to doses of 0.5, 1.0, 1.7 and 2.4 mg/week). If a subject could not
tolerate the recommended dose of semaglutide 2.4 mg, the subject could stay at a lower dose
level.

The primary efficacy outcome measures were:

e Change from baseline (week 0) to week 104 in body weight (%)
e Proportion of subjects with body weight reduction 25% from baseline at 104 weeks

The secondary efficacy outcome measures were:

e Proportion of subjects who at Week 104 achieved body weight reduction from baseline
210%, 215% and = 20%

e Change from baseline to Week 104 in: waist circumference (cm), body weight (kg) and
BMI (kg/m?2)

e C(Cardiovascular endpoints: Change from baseline to Week 104 in: systolic blood pressure
(mmHg), diastolic blood pressure (mmHg), serum lipids and CRP

e Glucose metabolism endpoints: Change from baseline to Week 104 in HbA1lc, FPG and
fasting serum insulin

One-year endpoints were:

e Change from baseline to Week 52 in body weight, BMI and waist circumference
e Proportion of subjects who after 52 weeks achieved body weight reduction 5%, 210%,
215% and 220%

The safety outcome measures were AEs, vital signs, amylase, lipase, and calcitonin.

The Full Analysis Set (FAS) included all randomised subjects and the Safety Analysis Set (SAS)
included all randomised subjects exposed to at least one dose of randomised treatment.
Continuous outcome measures were tested using ANOVA models and dichotomous outcome
measures were tested using logistic regression models. Hypothesis testing was hierarchical,
using a decision criteria of p <0.05. The sample size estimation was based on a power of 43%
for the first six endpoints, and was for 150 subjects in each group.

There were 347 subjects screened, and 304 were randomised to treatment: 152 to semaglutide
and 152 to placebo. All were included in both the FAS and SAS. There were 148 (97.4%)
subjects in the semaglutide group and 134 (88.2%) in the placebo who completed the trial.
There were 132 (86.8%) subjects in the semaglutide group and 111 (73.0%) in the placebo who
completed treatment.

There were 236 (77.6%) females, 68 (22.4%) males and the age range was 21 to 78 years. The
range for BMI was 27.6 to 82.7 kg/m2. The range for waist circumference was 83.0 to 193.4 cm.
The treatment groups were similar in demographic and baseline characteristics.
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Semaglutide was superior to placebo for both primary endpoints. The mean (SD) -change in
body weight from baseline to Week 104 was -17.3 (11.9) % in the semaglutide group and -2.0
(8.6%) in the placebo: treatment difference (95% CI) -12.55 (-15.33 t0 -9.77) %, p <0.0001.
There was weight loss to Week 68 of treatment, after which the weight loss was maintained to
Week 104. The proportion of subjects with body weight reduction 25% from baseline at 104
weeks was 77.1% in the semaglutide group and 34.4% in the placebo: OR (95% CI) 4.99 (2.95 to
8.42) p <0.0001.

For the secondary efficacy endpoints:

The proportion of subjects with body weight reduction 210% from baseline at 104
weeks was 61.8% in the semaglutide group and 13.3% in the placebo: OR (95% CI) 7.23
(3.95to 13.23) p <0.0001.

The proportion of subjects with body weight reduction 215% from baseline at 104
weeks was 52.1% in the semaglutide group and 7.0% in the placebo: OR (95% CI) 9.40
(4.41 to 20.04) p <0.0001.

The proportion of subjects with body weight reduction 220% from baseline at 104
weeks was 36.1% in the semaglutide group and 2.3% in the placebo: OR (95% CI) 12.84
(3.94 to 41.88) p <0.0001.

The mean (SD) change from baseline to Week 104 in waist circumference was -16.4
(12.2) cm in the semaglutide group and -4.4 (9.2) cm in the placebo: treatment
difference (95% CI), semaglutide - placebo, -9.17 (-12.17 to -6.17) cm, p <0.0001. There
was a decrease in mean waist circumference in the semaglutide group to Week 60, and
after that the improvement was maintained to Week 104.

The mean (SD) change from baseline to Week 104 in body weight was -18.3 (13.7) kg in
the semaglutide group and -2.2 (9.5) kg in the placebo: treatment difference (95% CI) -
12.91 (-16.05 t0 -9.77) kg, p <0.0001. The decrease in weight was to Week 68, after
which time weight stabilised to Week 104.

The mean (SD) change from baseline to Week 104 in BMI was -6.8 (5.2) kg/m2 in the
semaglutide group and -0.8 (3.4) kg/m2 in the placebo: treatment difference,
semaglutide - placebo, -4.30 (-5.73 to -2.87), p <0.0001. The decrease in BMI was to
Week 68, after which time BMI stabilised to Week 104.

There was a decrease in SBP and DBP in the semaglutide group from baseline to Week
20, which was then maintained throughout the treatment period. The proportion of
subjects who had a decrease or stopped taking antihypertensive medication was higher
with semaglutide 2.4 mg (32%) compared to placebo (16%) and a lower proportion of
subjects had an increase with semaglutide 2.4 mg (6%) compared to placebo (23%).
There was a decrease in total cholesterol, VLDL cholesterol and triglycerides in the
semaglutide group relative to the placebo from baseline to Week 104.

For CRP, the estimated ratio to baseline at Week 104 was 0.43 for semaglutide, and 0.92
for placebo: estimated treatment ratio (95% CI) 0.47 (0.37 to 0.60).

HBA1c decreased in the semaglutide group relative to placebo: for the treatment policy
estimand, the estimated mean change in HbA1c from baseline to Week 104 was -0.43%-
points with semaglutide and -0.10 %-points with placebo: ETD (95% CI) -0.33 (-0.41 to
-0.25) %-points.

FPG decreased in the semaglutide group relative to placebo: for the treatment policy
estimand, the estimated mean change in FPG from baseline to Week 104 was -0.42 for
semaglutide and 0.09 mmol/L for placebo; ETD (95% CI) -0.51 (-0.66 to -0.36)
mmol/L.

Fasting serum insulin decreased in the semaglutide group relative to placebo: estimated
mean ratio to baseline at Week 104 was 0.67 for semaglutide and 0.93 for placebo:
treatment ratio (95% CI) 0.73 (0.61 to 0.87).

Of the subjects who had pre-diabetes at baseline, 80% treated with semaglutide
switched to being normo-glycaemic by Week 104 and 20% remained having pre-
diabetes. None of the subjects treated with semaglutide switched to having diabetes.
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For subjects treated with placebo, a lower proportion of subjects switched from having
pre-diabetes to being normo-glycaemic (37%), while higher proportions of subjects
remained having pre-diabetes (59%) and 4% switched to having diabetes. The Control
of Eating Questionnaire indicated better control for semaglutide compared to placebo.

Study NN9536-4376 (STEP 8): comparison with liraglutide

Study NN9536-4376 was a randomised, open-label, pairwise placebo-controlled, efficacy and
safety study comparing semaglutide with liraglutide. The objective of the study was to compare
the efficacy and safety of semaglutide with liraglutide. The study was conducted over a 68 week
period. The study was conducted at 19 sites in the US from 11t September 2019 to 11th May
2021.

The inclusion criteria included:

e Male or female, age =18 years at the time of signing informed consent.

e Body mass index (BMI) 230.0 kg/m2 or 227.0 kg/m2 with the presence of at least one of
the following weight-related comorbidities (treated or untreated): hypertension,
dyslipidaemia, obstructive sleep apnoea or cardiovascular disease.

e History of at least one self-reported unsuccessful dietary effort to lose body weight.

The exclusion criteria included:

e HbA1lc 248 mmol/mol (6.5%) as measured by the central laboratory at screening.

o History of Type 1 or Type 2 diabetes mellitus.

e Aself-reported change in body weight > 5 kg (11 lbs) within 90 days before screening
irrespective of medical records.

The study treatments were:

1. Semaglutide: dose escalation of semaglutide was to take place during the first 16 weeks
after randomisation with dose increases every 4 weeks (to doses of 0.5, 1.0, 1.7 and 2.4
mg/week), aiming at reaching the maintenance dose of 2.4 mg once weekly after 16
weeks. If a subject did not tolerate the maintenance dose of 2.4 mg, the subject could
stay at a lower dose of 1.7 mg semaglutide once weekly.

2. Placebo for semaglutide.

3. Liraglutide: Dose escalation of liraglutide was to take place during the first 4 weeks after
randomisation with dose increases every week (to doses of 1.2, 1.8, 2.4 and 3.0 mg),
aiming at reaching the maintenance dose of 3.0 mg once daily after 4 weeks.

4. Placebo for liraglutide.

Semaglutide was administered using a PDS290 pre-filled pen-injector up to Week 44, then
subsequently a DV3396 single-dose pen-injector. Liraglutide was administered using aPDS290
pre-filled pen-injector.

The primary efficacy outcome measures were:
¢ Change from baseline (week 0) to Week 68 in body weight (%)
The secondary efficacy outcome measures were:

e Proportion of subjects who at Week 68 achieved body weight reduction from baseline
210%, 215% and = 20%

¢ Change from baseline to Week 68 in: waist circumference (cm) and body weight (kg)

e (Cardiovascular endpoints: Change from baseline to Week 68 in: systolic blood pressure
(mmHg), diastolic blood pressure (mmHg), serum lipids and hsCRP

e Glucose metabolism endpoints: Change from baseline to Week 68 in HbA1c, FPG, fasting
serum insulin, and glycaemic category.
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The exploratory endpoint was:
e Proportion of subjects with body weight reduction 25% from baseline at 68 weeks.

The safety outcome measures were AEs and vital signs.
Randomisation was in the ratio 3:1:3:1 for semaglutide: placebo: liraglutide: placebo.

There were 387 subjects screened and 338 were randomised, all of whom were treated: 126 in
the semaglutide group, 127 in the liraglutide and 85 in the placebo. There were 109 (86.5%) in
the semaglutide group, 92 (72.4%) in the liraglutide and 70 (82.4%) in the placebo who
completed treatment.

There were 265 (78.4%) females and 73 (21.6%) males. The age range was 18 to 79 years, and
the BMI range was 26.5 to 81.0 kg/m2. The treatment groups were similar in demographic and
baseline variables.

Semaglutide was superior to liraglutide for the primary and confirmatory secondary efficacy
outcome measures. The mean (SD) change in body weight % at Week 68 was -16.4 (10.5) % for
semaglutide, -6.4 (7.7) % for liraglutide and -1.6 (8.6) % for placebo: treatment difference,
semaglutide - liraglutide, estimand (95% CI) -9.38 (-11.97 to -6.80) %, p <0.0001.

For the secondary efficacy outcome measures:

e The % subjects with change in body weight 210% at Week 68 was 70.9% for
semaglutide, 25.6% for liraglutide and 15.4% for placebo: OR (95% CI), semaglutide /
liraglutide, 6.28 (3.53 to 11.18) %, p <0.0001.

e The % subjects with change in body weight 215% at Week 68 was 55.6% for
semaglutide, 12.0% for liraglutide and 6.4% for placebo: OR (95% CI), semaglutide /
liraglutide, 7.90 (4.06 to 15.38) %, p <0.0001.

o The % subjects with change in body weight 220% at Week 68 was 38.5% for
semaglutide, 6.0% for liraglutide and 2.6% for placebo: OR (95% CI), semaglutide /
liraglutide, 8.19 (3.51 to 19.13) %, p <0.0001.

e The mean (SD) change in body weight (kg) at Week 68 was -15.8 (10.2) kg for
semaglutide, -6.8 (9.5) kg for liraglutide and -1.4 (9.6) kg for placebo: treatment
difference, semaglutide - liraglutide, estimand (95% CI) -8.49 (-11.24 to -5.74) kg, p
<0.0001; semaglutide - placebo, estimand (95% CI) -13.79 (-16.83 to -10.74) kg,
p<0.0001; and liraglutide - placebo, estimand (95% CI) -5.30 (-8.30 to -2.29) kg, p =
0.0006

e The mean (SD) change in waist circumference (cm) at Week 68 was -13.6 (10.0) cm for
semaglutide, -6.8 (8.4) cm for liraglutide and -2.0 (7.2) kg for placebo: treatment
difference, semaglutide - liraglutide, estimand (95% CI) -6.61 (-9.06 to -4.16) cm, p
<0.0001.

e SBP decreased to a similar extent in the semaglutide and liraglutide groups relative to
placebo.

e For the majority of the treatment period there was no significant difference in DBP
between the study groups.

e Between baseline and week 68, the proportion of subjects who had a decrease or
stopped taking antihypertensive medication was higher with semaglutide 2.4 mg
(29.2%) compared to liraglutide 3.0 mg (16.3%) and pooled placebo (9.7%) and a lower
proportion of subjects had an increase in antihypertensive medication with semaglutide
2.4 mg (20.8%) compared to liraglutide 3.0 mg (23.3%) and pooled placebo (22.6%).

e The semaglutide group had a decrease in total serum cholesterol, VLDL cholesterol and
triglycerides relative to liraglutide.

e The ratio of hsCRP at Week 68 to baseline was 0.5 for semaglutide, 0.8 for liraglutide
and 0.8 for placebo; estimated treatment ratio (95% CI) semaglutide / liraglutide, 0.6
(0.5 to0 0.8).
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e The mean (SD) change in HbAlc at Week 68 was -0.3 (0.2) % for semaglutide, -0.1
(0.2) % for liraglutide and 0.1 (0.2) % for placebo: treatment difference, semaglutide -
liraglutide, estimand (95% CI) -0.16 (-0.22 to -0.09) cm, p <0.0001.

e The mean (SD) change in FPG at Week 68 was -0.5 (0.5) mmol/L for semaglutide, -0.3
(0.6) mmol/L for liraglutide and 0.1 (0.6) mmol/L for placebo: treatment difference,
semaglutide - liraglutide, estimand (95% CI) -0.22 (-0.40 to -0.04) mmol/L, p = 0.0174

o The geometric mean ratio (CV%) for fasting serum insulin at Week 68 / baseline was
0.73 (57.3) semaglutide, 0.85 (47.5) for liraglutide and 0.98 (56.8): treatment ratio
(95% CI), semaglutide / liraglutide 0.85 (0.73 to 1.00) p = 0.0540

e Of subjects who were normoglycaemic at baseline, the proportion who shifted to pre-
diabetes at Week 68 was 2.8% for semaglutide, 12.2% for liraglutide and 27.7% for
placebo. Of subjects who were pre-diabetic at baseline, the proportion who shifted to
normoglycaemic at Week 68 was 89.5% for semaglutide, 64.9% for liraglutide and
13.3% for placebo.

e The % subjects with change in body weight 25% at Week 68 was 87.2% for semaglutide,
58.1% for liraglutide and 129.5% for placebo (hypothesis not tested as was exploratory
endpoint).

Study NN9536-4373 (STEP 1) Extension: effect of ceasing semaglutide

Study NN9536-4373 (STEP 1) was randomised, double-blind, two-armed, parallel group,
placebo-controlled study of the effect on body weight of semaglutide as an adjunct to reduced-
calorie diet and increased physical activity. The results of the 68-week main phase have
previously been submitted and the results of the 52-week off-treatment extension phase were
included in the present submission. The extension study was conducted at 37 sites in five
countries: Canada (6), Germany (13), Japan (3), United Kingdom (10) and US (5). The trial was
commenced in June 2018 and the extension phase was completed in March 2021.

The trial included Males and females, aged 218 years; with BMI 230.0 kg/m2 or 227.0 kg/m?
with the presence of at least one of the following weight-related comorbidities (treated or
untreated): hypertension, dyslipidaemia, obstructive sleep apnoea or cardiovascular disease;
and a history of at least one self-reported unsuccessful dietary effort to lose body weight.

There was no intervention treatment for the extension phase.

There were 333 patients included in the extension study, 232 from the semaglutide group and
101 from the placebo. There were 216 (93.1%) subjects in the semaglutide group and 96
(95.0%) in the placebo who completed the extension phase. There were 228 (98.3%) subjects
in the semaglutide group and 99 (98.0%) in the placebo who were included in the extension
analysis set. There were 219 (67.0%) females and 108 (33.0%) males and the age range was 18
to 83 years.

In the semaglutide group there was weight loss through to Week 68 when on treatment with
semaglutide, but when treatment was ceased weight was regained through to Week 120. At
Week 68, in the semaglutide group the mean (SD) body weight was 87.5 (21.4) kg and at Week
120 it was 99.0 (22.5) kg; mean (SD) increase 12.0 (8.4) kg. This was a mean (SD) increase of
14.8 (10.7) % in the semaglutide group. At Week 68, in the placebo group the mean (SD) body
weight was 103.2 (25.6) kg and at Week 120 it was 105.5 (26.2) kg; mean (SD) increase 2.0
(4.8) kg. This was a mean (SD) increase of 2.1 (4.9) % in the placebo group.

In the semaglutide group there was decrease in BMI through to Week 68 when on treatment
with semaglutide, but when treatment was ceased BMI increased through to Week 120, but with
some preservation of treatment effect over the year without treatment. At Week 68, in the
semaglutide group the mean (SD) BMI was 31.2 (7.2) kg/m2 and at Week 120 it was 35.0 (7.1)
kg/m?2; mean (SD) increase 4.3 (2.9) kg/m2. At Week 68, in the placebo group the mean (SD)
BMI was 36.9 (8.0) kg/m?2 and at Week 120 it was 37.6 (8.2) kg/m?2; mean (SD) increase 0.7 (1.7)
kg/mz2.
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In the semaglutide group there was an increase in HbA. after treatment was ceased,
predominantly in the first 12 weeks, and by one year off treatment was not significantly
different to the placebo group. At Week 68, in the semaglutide group the mean (SD) HbA1. was
33.6 (3.1) mmol/mol and at Week 120 it was 37.5 (3.8) mmol/mol; mean (SD) increase 3.9 (2.9)
mmol/mol. At Week 68, in the placebo group the mean (SD) HbA;. was 37.1 (4.2) mmol/mol
and at Week 120 it was 38.4 (5.6) mmol/mol; mean (SD) increase 1.4 (2.9) mmol/mol.

The benefits in decreased blood pressure with semaglutide treatment were lost within 12
weeks of ceasing treatment.

Total cholesterol and LDL cholesterol were decreased during semaglutide treatment and
returned to the same concentrations as placebo within 12 weeks of ceasing treatment.
However, HDL cholesterol increased with semaglutide treatment, and remained elevated after
treatment was ceased. Higher concentrations of HDL cholesterol are associated with decreased
cardiovascular risk.

CRP concentrations decreased with semaglutide treatment, and increased following ceasing
treatment, but were still less than those of the placebo group after one year off treatment.

Safety

In the pivotal study (Study NN9536-4451-STEP TEENS) the safety outcome measures were AEs,
pulse rate, amylase, lipase, and calcitonin. There were 133 adolescents exposed to semaglutide
and 67 to placebo.

In Study NN9536-4376 (126 subjects exposed to semaglutide group, 127 to liraglutide and 85 to
placebo) and Study NN9536-4378 (152 subjects exposed to semaglutide and placebo) the safety
outcome measures were AEs, vital signs, clinical laboratory tests (including lipase, amylase and
calcitonin) and ECGs.

In Study NN9536-4373 Extension (232 from the semaglutide group and 101 from the placebo)
AEs were not systematically collected. There were no reports of deaths, SAEs or withdrawals
due to AE. Clinical laboratory tests were not performed routinely. Vital signs were recorded as
part of the efficacy assessment.

Study NN9536-4451-STEP TEENS

In Study NN9536-4451 there were 812 TEAEs reported in 106 (79.7%) subjects in the
semaglutide group and 333 in 56 (83.6%) in the placebo. Gastrointestinal disorders were the
most frequently reported group of disorders and were more frequent in the semaglutide group:
82 (61.7%) subjects compared with 28 (41.8%) in the placebo. There was a higher incidence of
nausea with semaglutide (56 [42.1%] subjects compared with 12 [17.9%] in the placebo) and
vomiting (48 [36.1%] subjects compared with seven [10.4%] in the placebo). The prevalence of
gastrointestinal adverse events in the semaglutide group was constant over the period of
treatment.

In Study NN9536-4451 there were 396 possible or probable treatment related TEAEs reported
in 77 (57.9%) subjects in the semaglutide group and 98 in 26 (38.8%) in the placebo. There
was a higher incidence of nausea attributed to treatment with semaglutide (52 [39.1%] subjects
compared with 12 [17.9%] in the placebo), vomiting (40 [30.1%] subjects compared with four
[6.0%] in the placebo), abdominal pain (17 [12.8%] subjects compared with two [3.0%] in the
placebo) and headache (13 [9.8%] subjects compared with two [3.0%] in the placebo). Injection
site AEs were recorded for four (3.0%) subjects in the semaglutide group and three (4.5%) in
the placebo.

In Study NN9536-4451 there were no deaths. There were 17 SAEs reported in 15 (11.3%)
subjects in the semaglutide group and seven in six (9.0%) in the placebo.

There were four (3.0%) subjects with hepatobiliary disorders and two (1.5%) with appendicitis
in the semaglutide group and none with either of these conditions in the placebo. There were
six SUSARs in the semaglutide group and two in the placebo. These were predominantly
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gastrointestinal. there was one subject in each treatment group with elevated lipase, and one
subject in the placebo group with elevated calcitonin.

In Study NN9536-4451 the incidence of hepatic AEs was higher in the semaglutide group: 13
events in 10 (7.5%) subjects, compared with one in one (1.5%) in the placebo. There were
three (2.3%) subjects with increased ALT in the semaglutide group. There were no clinically
significant abnormalities in haematology parameters.

In Study NN9536-4451 there were 13 cardiovascular AEs in 10 (7.5%) subjects in the
semaglutide group and seven in seven (10.4%) in the placebo. There were no clinically
significant abnormalities in ECGs. mean pulse rate was similar for the two treatment groups.
There were no significant differences in vital signs or physical examination findings between
the treatment groups.

In Study NN9536-4451 there were 14 allergic AEs in 12 (9.0%) subjects in the semaglutide
group and four in four (6.0%) in the placebo. In the semaglutide group these were
predominantly dermatological. One subject in the semaglutide group was positive for anti-
semaglutide antibodies at Week 68, but negative at Week 75.

In Study NN9536-4451 there was no significant difference between the treatment groups in
growth parameters. The mean (SD) change from baseline in height was 1.3 (2.1) cm for
semaglutide and 2.1 (2.6) cm for placebo. The mean (SD) change from baseline in height SDS
was -0.076 (0.252) for semaglutide and -0.048 (0.249) for placebo. The mean (SD) change from
baseline in bone age was 1.3 (0.8) years for semaglutide and 1.5 (0.9) years for placebo. There
were no significant differences between the treatment groups in bone metabolism biomarkers.
There were no significant differences between the treatment groups in the shifts in pubertal
status from baseline to Week 68. There were no clinically significant differences between the
treatment groups in the serum concentrations of TSH, FT4, dehydroepiandrosterone sulphate,
estradiol, FSH, IGF-1, LH, or prolactin.

Other studies
Study NN9536-4378

There were 1606 adverse events reported in 146 (96.1%) patients in the semaglutide group and
1004 in 136 (89.5%) in the placebo. The most frequently reported TEAEs, which were also
more frequent in the semaglutide group, were nausea, diarrhoea, constipation and vomiting.
Most TEAEs were reported in the first 20 weeks of treatment. There were 696 gastrointestinal
AEs reported in 125 (82.2%) subjects in the semaglutide group and 252 in 82 (53.9%) in the
placebo. There were four (2.6%) subjects with hepatobiliary disorders in the semaglutide
group and two (1.3%) in the placebo. There were 734 adverse events possibly or probably
related to study drug reported in 123 (80.9%) patients in the semaglutide group and 267 in 77
(50.7%) in the placebo.

There was one death in the semaglutide group (acute myocardial infarction). There were 18
SAEs reported in 12 (7.9%) patients in the semaglutide group and 20 in 18 (11.8%) in the
placebo. There was no apparent pattern to the SAEs.

There were three (2.0%) subjects with hepatic AEs in the semaglutide group and three (2.0%)
in the placebo. Two subjects in each group had elevated ALT. There were no significant
differences between the treatment group in mean haematology parameters. There were no
treatment emergent cases of pancreatitis. Mean amylase and lipase concentrations increased in
the semaglutide group but not to abnormal levels. There were no elevations of amylase or
lipase >3xULN. There was no increase in mean calcitonin concentrations. There were no
calcitonin concentrations >100 ng/L during the on-treatment period. there were 24 reports of
neoplastic events in 19 (12.5%) subjects in the semaglutide group and 23 in 19 (12.5%) in the
placebo. There were two reports of malignant neoplastic events in two (1.3%) subjects in the
semaglutide group and four in four (2.6%) in the placebo. No events related to malignant
neoplasms were reported.
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There were fewer cardiovascular AEs in the semaglutide group (19 eventsin 17 [11.2%)]
subjects) than in the placebo group (41 events in 30 [19.7%) subjects). There were three
subjects in the semaglutide group and two in the placebo with post-baseline clinically
significant ECG abnormalities. There was an increase in pulse rate in the semaglutide group
relative to placebo: estimated EOT treatment difference (95% CI) 4.14 (2.05 to 6.24) bpm.
There was a decrease in SBP and DBP in the semaglutide group from baseline to Week 20, which
was then maintained throughout the treatment period.

There were 36 allergic reaction AEs in 23 (15.1%) subjects in the semaglutide group and nine in
eight (5.3%) in the placebo. The excess in reactions in the semaglutide group was due to more
dermatological reactions, including urticaria and contact dermatitis.

Study NN9536-4376

There were 904 TEAEs reported in 120 (95.2%) subjects in the semaglutide group, 823 in 122
(96.1%) in the liraglutide and 522 in 81 (95.3%) in the placebo. Gastrointestinal AEs were
more frequent with semaglutide and liraglutide than placebo, particularly nausea, with no clear
differences between semaglutide and liraglutide. There were 483 AEs possibly or probably
related to study treatment reported in 107 (84.9%) subjects in the semaglutide group, 350 in
106 (83.5%) in the liraglutide and 141 in 49 (57.6%) in the placebo.

There were no deaths. There were 14 SAEs reported in 10 (7.9%) subjects in the semaglutide
group, 18 in 14 (11.0%) in the liraglutide and nine in six (7.1%) in the placebo. There was no
apparent pattern to the SAEs.

There was one (0.8%) subject in the semaglutide group with elevated ALT. There were no
significant differences between the treatment group in mean haematology parameters. there
was one subject with acute pancreatitis in the liraglutide group and none in the semaglutide or
placebo groups. At Week 68, there were eight (7.7%) subjects in the semaglutide group, seven
(7.9%) in the liraglutide and one (1.5%) in the placebo with elevated serum lipase. At Week 68,
there were three (2.9%) subjects in the semaglutide group, four (4.5%) in the liraglutide and
one (1.5%) in the placebo with elevated serum amylase. there were 16 reports of neoplastic
events in 13 (10.3%) subjects in the semaglutide group, 24 in 17 (13.4%) in the liraglutide and
16in 12 (14.1%) in the placebo. There were three malignant neoplasms reported in the
semaglutide group, three in the liraglutide and one in the placebo.

At Week 68, there were seven (6.7%) subjects in the semaglutide group, one (1.1%) in the
liraglutide and two (3.0%) in the placebo with elevated calcitonin. There were no cases of
medullary thyroid carcinoma (MTC).

Cardiovascular AEs were reported in 16 (12.7%) subjects in the semaglutide group, 18 (14.2%)
in the liraglutide and nine (10.6%) in the placebo. There were no clinically significant changes
in ECG findings. An increase in pulse rate was recorded on-treatment for both the semaglutide
and liraglutide treatment groups. SBP decreased to a similar extent in the semaglutide and
liraglutide groups relative to placebo. For the majority of the treatment period there was no
significant difference in DBP between the study groups.

There were 13 allergic reactions in nine (7.1%) subjects in the semaglutide group, 12 in 11
(8.7%) in the liraglutide and 13 in 10 (11.8%) in the placebo. The majority of these events were
dermatological.

Risk Management Plan (RMP) evaluation
The RMP evaluation report is saved in TRIM ref: D23-3434894

In support of the extended indications, the sponsor has submitted EU-RMP version 7.1 (dated 26
April 2022; DLP 31 May 2021) and updated ASA version 1.5 (dated 15 September 2023).

The proposed summary of safety concerns and their associated risk monitoring and mitigation
strategies as listed in the ASA, are summarised below:
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The evaluator has confirmed that there is nothing outstanding from an RMP perspective.

The summary of safety concerns mostly aligns with the updated EU-RMP. In its
Milestone 5 response, sponsor re-categorised the risk of ‘pregnancy and lactation’ from
missing information to important potential risk as requested in Round 2 and based on
its Pregnancy Category D classification. The summary of safety concerns is acceptable
from an RMP perspective.

Routine pharmacovigilance activities for all safety concerns have been proposed.
Additional pharmacovigilance activities for the risks of pancreatic cancer, medullary
thyroid cancer and long-term effects on diabetic retinopathy in subjects with type 2
diabetes in the form of post authorisation safety studies, have been proposed. The
pharmacovigilance plan aligns with the EU-RMP and is acceptable as no new safety
concerns have been identified as a result of the proposed extension of indication.

The sponsor has proposed routine risk minimisation activities for all safety concerns.
The sponsor has proposed no additional risk minimisation activities. This is considered
acceptable. The proposed changes to the PI and CMI relate to the proposed extension of
the indication to the adolescent population. The warning of pregnancy in the CMI has
been strengthened in accordance with the warning in the PIL.

The sponsor has provided an assurance that the CMI and Instruction for Use will be
included as a package insert.

RMP evaluator recommendations regarding condition/s of registration

Wording for conditions of registration

Any changes to which the sponsor has agreed should be included in a revised RMP and ASA.
However, irrespective of whether or not they are included in the currently available version of the
RMP document, the agreed changes become part of the risk management system.

The suggested wording is:

The Wegovy EU-Risk Management Plan (RMP) (version 7.1, dated 26 April 2022, data
lock point 31 May 2021), with Australian Specific Annex (version 1.5, dated 15 September
2023), included with submission PM-2022-04980-1-5, and any subsequent revisions, as
agreed with the TGA will be implemented in Australia.

An obligatory component of risk management plans is routine pharmacovigilance.
Routine pharmacovigilance includes the submission of periodic safety update reports
(PSURs).
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Reports are to be provided in line with the current published list of EU reference dates
and frequency of submission of PSURs until the period covered by such reports is not less
than three years from the date of this approval letter.

The reports are to at least meet the requirements for PSURSs as described in the European
Medicines Agency’s Guideline on good pharmacovigilance practices (GVP) Module VII-
periodic safety update report (Rev 1), Part VII.B Structures and processes. Note that
submission of a PSUR does not constitute an application to vary the registration. Each
report must have been prepared within ninety calendar days of the data lock point for
that report.

As the indication for WEGOVY is being extended into a significantly different population it should
be included in the Black Triangle Scheme as a condition of registration. The following wording is
recommended for the condition of registration:

WEGOVY (Semaglutide) is to be included in the Black Triangle Scheme. The Pl and CMI
for WEGOVY must include the black triangle symbol and mandatory accompanying text
for five years, which starts from the date the new indication is registered.

Discussion
Efficacy:

The population pharmacokinetic study (NN9536-4451 Modelling Report) analysed the PK and
PD data from Study NN9536-4451 (STEP TEENS) in comparison with an adult population from
Study NN9536-4373 (STEP 1). The population PK analysis showed that exposure was inversely
correlated with body weight. Age caused no clinically relevant change in semaglutide exposure.
Other covariates such as sex, race, ethnicity, and glycaemic status had no or only minor effects
on exposure. The estimates for apparent clearance and exposure (CL/F and Cavg) were
comparable between adolescent and adult subjects with obesity. As expected, CL/F increased
with baseline BW, whereas the CL/F appeared to be independent of age. It indicated that the
only significant covariate effect on semaglutide exposure was body weight. The PK data support
the proposed dosing regimen for the 12 to <18 years population.

Efficacy in the adolescent population (age range 12 to <18 years)- Study NN9536-4451 (STEP
TEENS)

Primary efficacy analyses: The mean (SD)% change in BMI from baseline to Week 68 was -16.2
(12.9) % in the semaglutide group and -0.1 (8.6) % in the placebo, difference (95% CI) -16.75 (-
20.27 to -13.23) %; p <0.0001.

Confirmatory efficacy analyses: The proportion of subjects in the semaglutide group with body
weight loss 25% at week 68 was 72.5% and in the placebo group was 17.7%, OR (95% CI) 14.02
(6.34 to 31.02), p <0.001.

The primary and confirmatory efficacy analyses demonstrated superiority for semaglutide.
Although this semaglutide benefit has statistical superiority and appears clinically relevant,
27.5% of the patients treated with semaglutide still had a body weight loss of less than 5% even
at week 68. From baseline to week 68, BMI was reduced in approximately 90% of subjects on
semaglutide 2.4 mg compared to approximately 50% of subjects on placebo (CTR). Almost 10%
of the patients on Wegovy (semaglutide) did not have a decrease in BMI or an increase. This
raises the first issue for discussion and concern about a knowledge gap of the length of
treatment needed with semaglutide. The delegate considers inclusion, in the indication, of a
stopping and re-evaluating rule for adolescents who haven’t reduced their BMI by at least 5%
after 12 weeks of treatment with Wegovy 2.4mg or maximum tolerated dose, would prevent
unnecessary long-term treatment in them, similar to the EU SmPC.
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“Treatment with Wegovy should be discontinued and re-evaluated if adolescent patients have not
reduced their BMI by at least 5% after 12 weeks on the 2.4 mg or maximum tolerated dose.”

The second issue for discussion is about the two patient categories (obesity or overweight
with =1 weight related comorbidity) included in the Adolescents therapeutic indication
proposed by the sponsor in this submission which are based on the STEP TEENS Study
Inclusion criteria ie,

e BMI =95th percentile, or

e BMI =85th percentile (on gender and age-specific CDC growth charts) with 21 weight
related comorbidity (treated or untreated): hypertension, dyslipidaemia, obstructive
sleep apnoea or type 2 diabetes.

However, there was only one subject within the ‘overweight (BMI = 85th percentile) with
comorbidities’ category included in the study at baseline. It is not possible to assess and
establish a positive benefit risk profile of Wegovy in this patient category of overweight
(BMI =85th percentile) and at least one-weight-related comorbidity. Therefore, the
delegate doesn’t support Wegovy indication in overweight adolescents with comorbidity.

The third issue for discussion is the inclusion of the graph (with BMI cut-off points) in the
indication/PI. Considering the therapeutic indication now includes the Table with BMI cut-off
points, the delegate believes that the graph with BMI cut-off points included in the PI causes
duplicity, hard to decipher and don’t add any value. The delegate believes that this graph can be
removed from the PI (therapeutic indication).

The fourth issue for discussion is the fact that all the adolescent subjects included in the
pivotal STEP TEENS study were with a body weight >60 kg. The treatment experience with
Wegovy in only in the individuals with a body weight >60 kg. In the EU both Wegovy and
Saxenda are only indicated for adolescents with a body weight above 60 kg.

Supportive studies in adult population (aged 218 years)

In the supportive Study NN9536-4378 (STEP 5), for a two-year treatment duration, in adults
(aged =18 years) there was weight loss for the first year, and preservation of weight loss for the
second year, with weekly semaglutide 2.4 mg. The treatment difference (95% CI), semaglutide
- placebo, in % body weight was -12.55 (-15.33 t0 -9.77) %, p <0.0001 (i.e., treatment effect
size). There was weight loss to Week 68 of treatment, after which the weight loss was
maintained to Week 104. The improvements in cardiovascular risk factors and glycaemic
indices were also preserved during the second year of treatment.

Study NN9536-4376 (STEP 8) reported superiority for semaglutide in comparison with
liraglutide in adults (age 218 years). The mean (SD) change in body weight % at Week 68 was -
16.4 (10.5) % for semaglutide, -6.4 (7.7) % for liraglutide and -1.6 (8.6) % for placebo:
treatment difference, semaglutide - liraglutide, estimand (95% CI) -9.38 (-11.97 to -6.80) %, p
<0.0001. The dosing regimen for both treatments was the same as recommended in their
respective Product Information.

Study NN9536-4373 (STEP 1), in adults (age 218 years), demonstrated that the weight loss
following one year of semaglutide treatment is not preserved when the treatment is ceased.
There was some preservation of weight loss after one year off treatment, but this was despite a
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clinically significant increase in weight in the semaglutide group after cessation of treatment.
There was also loss of the benefits of glycaemic control and blood pressure. However, the
semaglutide group retained the benefits of an increase in HDL cholesterol and a decrease in
CRP.

Safety:

The profile of adverse effects in the adolescent population is similar to the adult population.
There were more adverse effects with semaglutide than with placebo, primarily due to an
increase in gastrointestinal AEs, as expected. However, although a large proportion of the
Wegovy (semaglutide) treated patients experienced gastrointestinal AEs there were relatively
few SAEs. There were double the number of SAEs in the Wegovy (semaglutide) group
compared with placebo, also due to an excess of gastrointestinal SAEs. There were few
discontinuations due to AEs. There were dose reductions in 12% of adolescent subjects,
primary related to GI disturbance. Hence, the majority of gastrointestinal AEs were tolerable,
with or without dose reduction. There were no clinically significant abnormalities in ECGs.
mean pulse rate was similar for the two treatment groups. There were no significant
differences in vital signs or physical examination findings between the treatment groups. Mental
health questionnaires (the PHQ-9 and C-SSRS) showed no relevant differences between
semaglutide and placebo.

Wegovy (semaglutide) did not interfere with growth, development, or puberty in the adolescent
population. There were no malignancies reported in the adolescent population. There was one
subject treated with semaglutide with elevated lipase, and no reports of pancreatitis. There
were no subjects in the semaglutide group with elevated calcitonin.

With extended treatment, over a two-year period, most TEAEs were reported in the first 20
weeks of treatment. These were predominantly gastrointestinal in the Wegovy (semaglutide)
treatment group and did not increase over time. The rate of SAEs in the semaglutide population
was similar to that in the placebo. There was one death in the semaglutide group that was not
attributed to study treatment. Over a two-year period, the incidence of neoplasia in the
semaglutide group was that same as the placebo group. The incidence of cardiovascular AEs
was approximately half that of the placebo group.

The profile of adverse effects was similar for Wegovy (semaglutide) and liraglutide. Both
treatments had increased incidences of gastrointestinal AEs compared to placebo. There were
more AEs leading to discontinuation in the liraglutide group, and more leading to dose
reductions in the semaglutide. Hence, semaglutide may have better tolerability than liraglutide.

With discontinuation of semaglutide, there was weight gain and other losses of treatment effect.
However, there were no reports of AEs related to withdrawal and no rebound effects.

Conclusions

Population PK analysis in adolescents was aligned with the adult data, it showed that exposure
was inversely correlated with body weight. There were no clear differences observed between
adolescents and adults based on the presented exposure-response data (BMI) or exposure-
safety data (nausea and vomiting).

In general, the benefit of Wegovy on body weight and BMI management in adolescents, seen in
Study NN9536-4451 (STEP TEENS), was significant and appears clinically relevant. The safety
data presented in the dossier confirm the known adverse event profile of Wegovy (semaglutide)
and no new safety concerns were identified. In general, the safety and tolerability data in
adolescents (from Study STEP Teens) are comparable with the safety profile established in the
adult clinical development programmes with semaglutide 2.4 mg.

The Delegate considers the benefit risk of Wegovy in adolescents with obesity as positive.
However, considering there was only one subject within the ‘overweight (BMI = 85th
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percentile) with comorbidities’ category included in the study at baseline, it is not possible to
establish a positive benefit risk profile and the delegate doesn’t support this indication.

Considering the other issues discussed above, the delegate proposed (amended) therapeutic
indication for discussion at the ACM:

“Adolescents

Wegovy® is indicated as an adjunct to a reduced-calorie diet and increased physical activity for
weight management in adolescents ages 12 years and above with

e obesity*

Treatment with Wegovy should be discontinued and re-evaluated if adolescent patients have not
reduced their BMI by at least 5% after 12 weeks on the 2.4 mg or maximum tolerated dose.

*Obesity (BMI = 95th percentile) as defined on sex- and age-specific BMI growth charts (CDC.gov) (see Table 1)

Table 1 BMI cut-off points for obesity (295th percentile) by sex and age for paediatric patients
aged 12 and older (CDC criteria)

References/attachments for ACM

Number | Document name Location/ID ACM
attachment

1 Module 4 evaluation report D23-2843074

2 Clinical Evaluation Report (CER) D23-3264808

3 RMP report D23-3434894
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Appendix 1: Review of the Product Information

Product information (PI) negotiation will be done after the ACM meeting.

Appendix 2: Conditions for Provisional Registration

Terms and conditions were imposed upon the authorisation with respect to quality, clinical,
labelling, and Risk Management Plan requirements:

Quality conditions:

N/A

Clinical conditions:

N/A

RMP conditions:

Discussed above and in the RMP report D23-3434894
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Therapeutic Goods Administration
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Email: info@tga.gov.au Phone: 1800 020 653 Fax: 02 6232 8605
https://www.tga.gov.au



First round evaluator:

Date of first round report: 6" July 2021

TRIM reference: E21-358491

Second round evaluator:

Date of second round report: 9'" October 2021
TRIM reference: E21-358491

Document 3



Document 3

Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

The TGA administers the Therapeutic Goods Act 1989, applying a risk management
approach designed to ensure therapeutic goods supplied in Australia meet acceptable
standards of quality, safety and efficacy (performance), when necessary.

The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

To report a problem with a medicine or medical device, please see the information on
the TGA website <https://www.tga.gov.au>.
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List of abbreviations

Abbreviation Meaning

ACS Acute coronary syndrome

ADA American Diabetes Association

AE Adverse event

ALT Alanine aminotransferase

ALP Alkaline phosphatase

ANCOVA Analysis of covariance

ANOVA Analysis of variance

AST Aspartate aminotransferase

AUC Area under the curve

BMI Body mass index

bpm Beats per minute

CI Confidence interval

CK Creatinine kinase

CKD-EPI Chronic Kidney Disease Epidemiology Collaboration
CLAE Clinical laboratory adverse event

CL/F Apparent clearance

Crmax Maximum concentration

COEQ Control of Eating Questionnaire
COVID-19 Coronavirus disease 2019

C-SSRS Columbia Suicidality Severity Rating Scale
CT Computerised axial tomography

Ccv Cardiovascular / Coefficient of variability
CvD Cardiovascular disease

CvOoT Cardiovascular outcome trial
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Abbreviation Meaning

DBP Diastolic blood pressure

DEXA Dual-energy X-ray absorptiometry

DPP-4 Dipeptidyl peptidase-4

DXA DEXA analysis set

ECG Electrocardiography

eGFR Estimated glomerular filtration rate

ETD Estimated treatment difference

ETR Estimated treatment ratio

FAS Full analysis set

FDA US Food and Drug Administration

FFA Free Fatty Acids

FPG Fasting plasma glucose

FSFV First subject first visit

GCP Good Clinical Practice

GI Gastrointestinal

GLP-1 Glucagon-like peptide-1

GLP-1 RA Glucagon-like peptide-1 receptor antagonist

HbA;. Glycosylated haemoglobin

HDL High-density lipoprotein

HLGT High-level group term

hsCRP High-sensitivity C-reactive protein

IBT Intensive behavioural therapy.

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

ICIQ-UI-SF International Consultation on Incontinence Questionnaire-Urinary
Incontinence-Short Form
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Abbreviation Meaning

IgE Immunoglobulin E

INR International normalised ratio

ITT Intention to treat

IVGTT Intravenous glucose tolerance test
IWQoL-Lite Impact of Weight on Quality of Life Lite
[WRS Interactive web response system

KDIGO Kidney Disease: Improving Global Outcomes
LAO Last available observation

LAO-OT Last available observation on randomised treatment
LDL Low-density lipoprotein

LLOQ Lower limit of quantification

LSLV Last subject last visit

MedDRA Medical Dictionary for Regulatory Activities
MEN-2 Multiple endocrine neoplasia type 2

MESI Medical event of special interest

MI Myocardial infarction

MTC Medullary thyroid carcinoma

MMRM Mixed model for repeated measurements
MRI Magnetic resonance imaging

NA Not applicable

NASH Non-alcoholic steatohepatitis

NRS Numeric rating scale

OAD Oral antidiabetic drug

0AS Overall appetite score

OR 0dds ratio
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Abbreviation Meaning

PAI-1 Plasminogen activator inhibitor-1

PD Pharmacodynamics

PGI-C Patient’s Global Impression of Change
PGI-S Patient’s Global Impression of Severity
PHQ-9 Patient Health Questionnaire-9

PK Pharmacokinetics

PRO Patient-reported outcome
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SAE Serious adverse event
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Abbreviation Meaning

SUSAR Suspected unexpected serious adverse reaction

T2DM Type 2 diabetes mellitus

ty, Terminal half-life

TEAE Treatment-emergent adverse event

TEE Total energy expenditure

Tmax Time to maximum concentration

TP-MI Tipping-point multiple imputation

TSH Thyroid stimulating hormone
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VLDL Very-low-density lipoprotein
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Vss/F Apparent volume of distribution at steady state

WPAI-SHP Work Productivity and Activity Impairment Questionnaire -
Specific Health Problem

WRSSM Weight Related Sign and Symptom Measure
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1. Submission details

1.1. Identifying information

Submission number PM-2021-00612-1-5
eSubmission number e005802
eSubmission sequences 0000

covered in this report

Sponsor Novo Nordisk Pharmaceuticals Pty Ltd
Trade name WEGOVY®
Active substance Semaglutide

1.2. Submission type

This is a Category 1, Type C (extension of indication) application for TRADENAME (semaglutide)
0.25 mg (0.5 mg/mL), 0.5 mg (1.0 mg/mL), 1.0 mg (2.0 mg/mL), 1.7 mg (2.27 mg/mL) and 2.4 mg
(3.2 mg/mL), solution for injection, single use prefilled pen with pre-assembled needle. The
application is to extend the indications for semaglutide to include management of obesity.

The new indication is intended to be registered with a new trade name (to be confirmed), new
strengths and a new dosage delivery system (a single use prefilled pen with pre-assembled
needle).

1.3. Drug class and therapeutic indication

Semaglutide is a glucagon-like peptide-1 analogue (GLP-1 RA) with a high degree of homology to
human GLP-1. Semaglutide is a potent and selective agonist on the GLP-1 receptor (GLP-1R),
displaying the known pharmacological effects of the GLP-1 RA class, i.e. lowering of blood glucose
and reduction of body weight. Both native GLP-1 and GLP-1 RAs reduce body weight by lowering
energy intake via inducing feelings of satiety and fullness, and lowering feelings of hunger.

Semaglutide has a 94% homology to human GLP-1. Compared to native GLP-1, the semaglutide
molecule has the following structural modifications in order to obtain a longer half-life:

. Substituting the alanine in position 8 of the peptide backbone to 2-aminoisobutyric acid to
increase stability against the DPP-4 enzyme

. Substituting the lysine in position 34 to arginine to prevent acylation in this position

. Addition of a hydrophilic spacer between the lysine in position 26 and the gamma
glutamate whereto the fatty acid is attached

° Addition of a C18 fatty di-acid with a terminal acidic group

The spacer and the fatty acid both contribute to increased albumin binding which slows the
degradation of semaglutide in plasma and decreases the renal clearance, which combined with
the increased stability against the DPP-4 enzyme, prolong the half-life of semaglutide to
approximately 1 week, thus enabling once weekly s.c. administration.

Semaglutide is produced in Saccharomyces cerevisiae by recombinant DNA technology followed
by protein purification.
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The currently approved indication for OZEMPIC (semaglutide) is:

Ozempic is indicated for the treatment of adults with insufficiently controlled type 2 diabetes
mellitus as an adjunct to diet and exercise:

- as monotherapy when metformin is not tolerated or contraindicated.
- in addition to other medicinal products for the treatment of type 2 diabetes.

The proposed additional new indication is:

TRADENAME is indicated as an adjunct to a reduced-calorie diet and increased physical activity for
chronic weight management, including weight loss and weight maintenance, in adults with an initial
Body Mass Index (BMI) of

- 230 kg/m? (obesity), or
- 227 kg/m? to <30 kg/m? (overweight) in the presence of at least one weight related
comorbidity

1.4. Dosage forms and strengths
The following proposed new strengths included in this application are:

. TRADENAME (semaglutide) 0.25 mg/dose (0.5 mg/mL)
. TRADENAME (semaglutide) 0.5 mg/dose (1.0 mg/mL)
. TRADENAME (semaglutide) 1 mg/dose (2.0 mg/mL)

. TRADENAME (semaglutide) 1.7 mg/dose (2.27 mg/mL)
. TRADENAME (semaglutide) 2.4 mg/dose (3.2 mg/mL)

1.5. Dosage and administration
The proposed dosing recommendations are:

“The maintenance dose of 2.4 mg once-weekly is reached by starting with a dose of 0.25 mg. To
reduce the likelihood of gastrointestinal symptoms, the dose should be escalated over a 16-week
period to a maintenance dose of 2.4 mg once weekly (see Table 1). In case of significant
gastrointestinal symptoms, consider delaying dose escalation until symptoms have improved. If
patients do not tolerate the 2.4 mg dose, the dose can be temporarily decreased to 1.7 mg weekly.
Patients should re-escalate to the therapeutic/ maintenance 2.4 mg dose.

Method of administration
[Trade Name] is administered once weekly at any time of the day, with or without meals.

[Trade Name] is to be injected subcutaneously in the abdomen, in the thigh or in the upper arm.
The injection site can be changed without dose adjustment. [Trade Name] should not be
administered intravenously or intramuscularly. [Trade Name] pen is for use by one person only.

The day of weekly administration can be changed if necessary, as long as the time between two
doses is at least 3 days (72 hours). After selecting a new dosing day, once-weekly dosing should
be continued.
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When administering semaglutide, the pen should be pressed firmly against the skin until the
yellow bar has stopped moving. The injection takes about 5-10 seconds.

Patients should be advised to read the instruction for use included in the package leaflet carefully
before administering [Trade Name].

Missed Dose

If a dose is missed, it should be administered as soon as possible and within 5 days after the
missed dose. If more than 5 days have passed, the missed dose should be skipped, and the next
dose should be administered on the regularly scheduled day of the week. In each case, patients
can then resume their regular once weekly dosing schedule. If more doses are missed, reducing
the starting dose for re-initiation should be considered.

Special Populations
Patients with Type 2 diabetes:
[Trade Name] should not be used in combination with other GLP-1 receptor agonist products.

When initiating [Trade Name], consider reducing the dose of concomitantly administered insulin
or insulin secretagogues (such as sulfonylureas) to reduce the risk of hypoglycaemia.

Elderly patients (> 65 years old)

No dose adjustment is required based on age.

Gender

No dose adjustment is required based on gender.

Race and Ethnicity

No dose adjustment is required based on race and ethnicity.

Patients with renal impairment

No dose adjustment is required for patients with mild, moderate or severe renal impairment.
Experience with the use of semaglutide in patients with severe renal impairment is limited.
Semaglutide is not recommended for use in patients with end-stage renal disease.

Patients with hepatic impairment

No dose adjustment is required for patients with hepatic impairment (see section 5.2
Pharmacokinetic properties). Experience with the use of semaglutide in patients with severe
hepatic impairment is limited. Caution should be exercised when treating these patients with
semaglutide.

Children and adolescents

Safety and efficacy of [Trade Name] in children and adolescents below 18 years have not been
studied.”

1.6. Proposed changes to the product documentation

The TRADENAME product information is separate to the OZEMPIC product information, and it is
original to the present application. However, some sections of the TRADENAME product
information appear to be based on the 0ZEMPIC product information, e.g. drug interactions,
pharmacokinetics. The sections on adverse events and clinical trials are based on the data for
TRADENAME.
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2. Background

2.1. Information on the condition being treated
Obesity is a common condition with high associated morbidity and mortality.

Body mass Index (BMI) is used as a measure of being overweight and obese. The definitions for
obesity and overweight used by the Australian Institute of Health and Welfare (AIHW) are:

. A BMI of 25.0 to 29.9 kg/m? is classified as overweight but not obese
A BMI of 230.0 kg/m? is classified as obese.
. A BMI of >35.0 kg/m? is classified as severely obese.

These definitions of obesity and overweight align with the World Health Organisation definitions.

BMI is a composite measure of weight and height:
bod ight (k
Bmi = 204y welg (kg)
(height [cm])?

Hence, this measure is not a direct measure of adiposity, but is a surrogate measure. Hence, these
definitions may not apply to a highly muscled individual or to children and adolescents.
Interpretation of BMI may vary between ethnic groups. Waist circumference in adults may be a
better measure of adiposity and a better measure of obesity-related morbidity.

The AIHW (AIHW 2021) reports that in 2017-18, an estimated 2 in 3 (67%) Australians aged 18
and over were overweight or obese, 36% were overweight but not obese, and 31% were obese.
This equates to approximately 12.5 million adults in Australia. The prevalence of overweight and
obesity was higher in males (75% compared to 60% in females) and also the prevalence of
obesity was higher in males (33% compared to 30% in females). Obesity is more prevalent in
older age groups: 16% of adults aged 18-24 compared with 41% of adults aged 65 to 74 years.

Obesity is associated with increased prevalence of cardiovascular disease, hypertension, type 2
diabetes mellitus (T2DM) and metabolic syndrome, non-alcoholic fatty liver disease,
cholelithiasis, cancer, sleep apnoea, osteoarthritis and reduced psychosocial function (Bray 2004).
Overall, obesity is associated with increased mortality, increased morbidity and decreased quality
of life.

It has been estimated that in 2015 high BMI accounted for 4.0 million deaths globally,
representing 7.1% of deaths from any cause, and 120 million disability-adjusted life-years,
representing 4.9% of disability adjusted life-years (Afshin 2017). More than two thirds of deaths
related to high BMI were due to cardiovascular disease.

2.2. Current treatment options

A 5% decrease in body weight, in patients with obesity, is associated with significant
improvements in cardiovascular risk factors, such as hypertension and lipid profile (Look 2010).
Hence, this has become the target for measuring treatment effectiveness, and treatments should
achieve at least a 5% sustained reduction in body weight.

The following treatment options are available for patients who are overweight or obese:
Lifestyle modification: diet and exercise with or without psychological support

Pharmacological treatments:

° Orlistat: a selective inhibitor of pancreatic lipase, resulting in decreased absorption of fat.
Orlistat is a Schedule 3 drug in Australia and is available over the counter.
. Liraglutide: a GLP-1 agonist, is approved in Australia for the indication:
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SAXENDA (liraglutide) is indicated as an adjunct to a reduced-calorie diet and increased
physical activity for weight management in adult patients with an initial Body Mass Index
(BMI) of

e 230 kg/m? (obese) or

e 227 kg/m? to < 30 kg/m? (overweight) in the presence of at least one weight related

comorbidity, such as dysglycaemia (pre-diabetes and type 2 diabetes mellitus),
hypertension, dyslipidaemia, or obstructive sleep apnoea.

Treatment with SAXENDA should be discontinued after 12 weeks on the 3.0 mg/day dose if a
patient has not lost at least 5% of their initial body weight.

. Phentermine: sympathomimetic agent with anorectic actions.
° Naltrexone/bupropion is approved for the following indication in Australia:

CONTRAVE is indicated, as an adjunct to a reduced-calorie diet and increased physical
activity, for the management of weight in adult patients (218 years) with an initial Body Mass
Index (BMI) of

. 2 30 kg/m? (obese), or
. 227 kg/m? to < 30 kg/m? (overweight) in the presence of one or more weight-related
comorbidities (e.g., type 2 diabetes, dyslipidaemia, or controlled hypertension)

Treatment with CONTRAVE should be discontinued after 16 weeks if patients have not lost at
least 5% of their initial body weight (see section 5.1 PHARMACODYNAMIC PROPERTIES -
CLINICAL TRIALS).

Pharmacological treatments not approved in Australia:

. Phentermine/topiramate: is approved in the US for weight control. Topiramate is
associated with weight loss due to an unknown mechanism (approved in the US).

o Lorcaserin: an appetite suppressant through activation of hypothalamic 5-HT?¢ receptors
(approved in the US)

Pharmacological treatments in development:

Products in development include GLP-1 agonists (such as semaglutide), dual GLP-1/GIP receptor
antagonists and GLP-1/GIP/glucagon triple agonists (Williams 2020). SGLT-2 inhibitors are also
under development as potential weight control agents. Amylin mimetics, leptin analogues and
ghrelin vaccines and antagonists, neuropeptide Y inhibitors and melanocortin-4 receptor
antagonists are potential therapeutic agents for this indication (Williams 2020).

Bariatric surgery:

Bariatric surgery is usually reserved for patients with severe obesity: a BMI 240 kg/m?2 or >35
kg/m2 with obesity-related co-morbidity (Williams 2020). Surgical interventions include devices
(e.g., intragastric balloon, endoscopic sleeve gastroplasty, vagal nerve blockade, hydrogels) and
surgery [e.g., laparoscopic adjustable gastric banding (LAGB), roux-en-Y gastric bypass (RYGB),
biliopancreatic diversion with duodenal switch (BPD-DS)]. These surgical interventions have
considerable peri-operative and post-operative morbidity.

NHMRC Statement on Management of Overweight and Obesity

The NHMRC guidance (NHMRC 2013) is to use treatments sequentially, commencing with a very
low energy diet, then using pharmacological interventions to counter the hormonal changes and
hunger following the initial weight loss, and to reserve bariatric surgery for when:

° other interventions have not been successful
. other interventions are contraindicated, or
. a person’s BMI is >50 kg/m?
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The relative effectiveness of treatments available in Australia is summarised in Table 2.2.1
(NHMRC 2013).

2.3. Clinical rationale
The clinical rationale for developing semaglutide for weight control is stated by the Sponsor as:

“For people with obesity there is a lack of safe and efficacious treatment options that can provide
areduction in body weight approaching what can be obtained by surgical procedures, and at the
same time enables the patient to maintain the weight loss. Pharmacotherapy may serve as a
valuable alternative to bariatric surgery as a supplement to lifestyle intervention to achieve and
sustain a clinically relevant weight loss. Currently, only a very limited number of pharmacological
options are approved for weight management. Furthermore, some are only indicated for short
term use whereas others are associated with significant adverse effects.

Collectively, there is a clear unmet medical need for a convenient, efficacious and safe weight
lowering drug with beneficial effects on obesity-related comorbidities. The GLP-1 RA drug class is
associated with multiple benefits; they have a well-documented safety profile, reduce body
weight, improve blood pressure, lipid profile and other cardiovascular risk factors as well as
glucose metabolism.”

2.4. Formulation
2.4.1. Formulation development

The Sponsor has developed dose sizes and formulations for the new indication. OZEMPIC® has
1.34 mg/mL semaglutide and contains phenol and propylene glycol as excipients.

2.4.2. Excipients

TRADENAME 0.5 mg/mL contains the active ingredient semaglutide 0.5 mg/mL and the following
excipient ingredients:

. dibasic sodium phosphate dihydrate, 1.42 mg/mL
. sodium chloride, 8.25 mg/mL

. hydrochloric acid, as required to adjust pH

. sodium hydroxide, as required to adjust pH

. Water for injections, to 1.0 mL

TRADENAME 1.0 mg/mL contains the active ingredient semaglutide 1.0 mg/mL and the following
excipient ingredients:

. dibasic sodium phosphate dihydrate, 1.42 mg/mL
. sodium chloride, 8.25 mg/mL

. hydrochloric acid, as required to adjust pH

. sodium hydroxide, as required to adjust pH

. Water for injections, to 1.0 mL

TRADENAME 2.0 mg/mL contains the active ingredient semaglutide 2.0 mg/mL and the following
excipient ingredients:

. dibasic sodium phosphate dihydrate, 1.42 mg/mL
. sodium chloride, 8.25 mg/mL

. hydrochloric acid, as required to adjust pH
. sodium hydroxide, as required to adjust pH
. Water for injections, to 1.0 mL

TRADENAME 2.27 mg/mL contains the active ingredient semaglutide 2.27 mg/mL and the
following excipient ingredients:
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. dibasic sodium phosphate dihydrate, 1.42 mg/mL
. sodium chloride, 8.25 mg/mL

. hydrochloric acid, as required to adjust pH

. sodium hydroxide, as required to adjust pH

. Water for injections, to 1.0 mL

TRADENAME 3.2 mg/mL contains the active ingredient semaglutide 3.2 mg/mL and the following
excipient ingredients:

. dibasic sodium phosphate dihydrate, 1.42 mg/mL
. sodium chloride, 8.25 mg/mL

. hydrochloric acid, as required to adjust pH

. sodium hydroxide, as required to adjust pH

. Water for injections, to 1.0 mL

2.5. Regulatory history
2.5.1. Australian regulatory history

Semaglutide 1.34 mg/mL is currently approved with the trade name Ozempic® (initial
application number PM-2018-02748-1-5) for use in type 2 diabetes mellitus (T2DM). The current
application does not propose any changes to the Ozempic indications, dosage information or
other registered details.

2.5.2. Orphan drug designation

Orphan Drug Designation does not apply to the present application.
2.5.3. Related submissions

There are no related submissions.

2.54. Overseas regulatory history

Similar applications have been submitted and are under consideration in the EU (4t January
2021), the US (4th December 2020), Canada (8t December 2020) and the UK (5th January 2021).
Similar applications have not been made in New Zealand, Singapore or Switzerland. A similar
application has not been refused market approval or withdrawn.

The Australian submission is based on the dossier submitted in the EU and which is currently
under evaluation. Minor changes to the dossier include updates to Module 3 for example,
additional stability data temperature cycling studies have been incorporated.

2.6. Guidance

The following regulatory guidance applies to the present application:

. Guideline on Clinical Evaluation of Medicinal Products Used in Weight Management
(EMA/CHMP/311805/2014) 23 June 2016

. Guideline on Clinical Evaluation of Medicinal Products Used in Weight Control
(CPMP/EWP/281/96 Rev. 1) Addendum on Weight Control in Children

. Reflection Paper on Investigation of Pharmacokinetics and Pharmacodynamics in the Obese

Population - draft (EMA/CHMP/535116/2016) 25 January 2018

2.7. Evaluator's commentary on the background information

The Sponsor has provided sufficient background information and justification for the application.
Obesity is a common condition with considerable associated morbidity and mortality, and with
limited effective treatment options. This provides sufficient justification for the development of
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semaglutide as a therapeutic option for patients with obesity and patients who are overweight
and with comorbidity.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

The dossier contains data the following studies that have not previously been submitted to the
TGA for evaluation:

. Three clinical pharmacology trials (of which two are bioequivalence trials)

- Study NN9536-4590 (Section 19.1.1.1)
- Study NN9535-4588 (Section 19.1.1.2)
- Study NN9536-4455 (Section 19.1.2.1)

. One Phase Il dose-finding trial
- Study NN9536-4153 (Section 6.2)
. There were two PKPD modelling reports:
- Modelling of data from Study NN9536-4153 (Section 19.1.3.1).
- Modelling of data from Study NN9536-4373 and Study NN9536-4374
(Section19.1.3.2)
° Four Phase Illa therapeutic confirmatory trials (referred to as the STEP trials)
- Study NN9536-4373 (STEP 1) (Section 7.2.1)
- Study NN9536-4374 (STEP 2) (Section 7.2.2)
- Study NN9536-4375 (STEP 3) (Section 7.2.3)
- Study NN9536-4376 (STEP 4) (Section 7.2.4)
. Two analyses of data from more than one study:
- Integrated Summary of Immunogenicity
- Integrated Summary of Patient Reported Outcomes

In addition, the application includes blinded safety data from 1 extension trial (extension phase of
STEP 1) and 5 other ongoing trials. For data from these trials a cut-off date of 01 September 2020
has been used.

The dossier contains data from the following studies that have previously been submitted to the
TGA for evaluation. These studies established the basic pharmacokinetics and
pharmacodynamics for the applications for semaglutide for the treatment of T2DM and are
resubmitted to support the pharmacokinetics and pharmacodynamics sections of the Product
Information document.

- Study NN9535-4010 (Section 19.1.1.4)
Study NN9535-3687 (Section 19.1.1.5)

Study NN9535-3789 (Section 19.1.1.7)
Study NN9535-3633 (Section 19.1.1.8)

- Study NN9535-3616 (Section 19.1.1.10)
- Study NN9535-3651 (Section 19.1.1.11)
- Study NN9535-3819 (Section 19.1.1.12)
- Study NN9535-3817 (Section 19.1.1.13)
- Study NN9535-3818 (Section 19.1.1.14)
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In addition, there were the following studies included in the dossier that support some of the
information in the Product Information document:

- DV3396

- Study NN9535-3744 (SUSTAIN 6): a long-term, randomised, double-blind, placebo-
controlled, multinational, multi-centre trial to evaluate cardiovascular and other long-term
outcomes with semaglutide in subjects with type 2 diabetes. This study has previously
been submitted for evaluation to the TGA.

3.2. Paediatric data
The submission does not include paediatric data.

There is a waiver for Paediatric Investigation Plan in the EU for the product for the paediatric
population <10 years age on the grounds that the disease or condition for which the specific
medicinal product is intended does not occur in the specified paediatric subset.

There is a waiver from having to submit a Pediatric Assessment in the USA for the paediatric
population with TZDM_

These waivers may relate to the initial application for treatment of T2DM and may not relate to
the current proposed indication of weight control.

3.3. Good clinical practice

The clinical studies submitted in the dossier are stated to have been, and appear to have been,
conducted according to Good Clinical Practice.

3.4. Evaluator’'s commentary on the clinical dossier

The data submitted in the dossier represents a full development program for the new indication.
Some of the studies have been previously submitted in support of the clinical pharmacology of
semaglutide in the applications relating to T2ZDM. However, the Sponsor has also submitted
clinical pharmacology studies for the new dose forms and for the new indication.

The waivers for Paediatric Investigation Plan in the EU and Pediatric Assessment in the USA may
relate to the initial application for treatment of T2DM and may not relate to the current proposed
indication of weight control.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic information
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Table 1. Submitted pharmacokinetic studies.

PK topic

PK in healthy
adults

Subtopic

Study ID

Synopsis

, Study NN9535- Section 19.1.1.7
3789

- Multi-dose Study NN9535- Section 19.1.1.8
3633

Bioequivalence T - Single dose Study NN9535- Section 19.1.1.2
4588

Study NN9535- Section 19.1.1.5
3687
Study NN9535- Section 19.1.1.4
4010
- Multi-dose Study NN9536- Section 19.1.1.1
4590
PK in special Hepatic impairment Study NN9535- Section 19.1.1.11
populations 3651
Renal impairment Study NN9535- Section 19.1.1.10
3616
PK interactions Oral contraceptive pill Study NN9535- Section 19.1.1.12
3819
Metformin / warfarin Study NN9535- Section 19.1.1.13
3817
Digoxin / atorvastatin Study NN9535- Section 19.1.1.14
3818
Population PK

Modelling Report
3

Section 19.1.3.2

There were no pharmacokinetic results excluded from consideration.
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4.2. Summary of pharmacokinetics
4.2.1. Physicochemical characteristics of the active substance

Semaglutide is a human glucagon-like peptide-1 (GLP-1) analogue produced by recombinant DNA
technology in a Saccharomyces cerevisiae strain followed by purification.

4.2.2. Pharmacokinetics in healthy subjects
4.2.2.1.  Absorption
Sites and mechanism of absorption
TRADENAME (semaglutide) is intended for subcutaneous administration.

In Study NN9535-4588 (Section 19.1.1.2) Tmax was earlier for Formulation D: mean (SD) 21.3
(14.90) h for formulation D and 64.5 (16.84) h for Formulation B. In Study NN9536-4590
(Section 19.1.1.1), for Formulation D, median (range) Tmax was 24 (3 to 48) h.

4.2.2.2.  Bioavailability
Absolute bioavailability
In Study NN9535-3687 (Section 19.1.1.5) the absolute bioavailability of s.c. semaglutide was 89%.

Bioavailability relative to an oral solution or micronised suspension

NA.
Bioequivalence of clinical trial and market formulations

The clinical trials appeared to use the formulation intended for marketing in Australia.
Bioequivalence of different dosage forms and strengths

Exposure is similar for different concentrations of semaglutide in the range 1 mg/mL to 10
mg/mL (Study NN9535-3679, Section 19.1.1.3, and Study NN9535-3687 (Section 19.1.1.5)). Ata
dose of 0.8 mg semaglutide, equivalence between semaglutide 1 mg/mL, 3 mg/mL and 10 mg/mL
was demonstrated for AUCo-o. but not for Cpax.

Bioequivalence has been demonstrated between synthetic semaglutide and recombinant
semaglutide at a concentration of 1.34 mg/mL and dose of 0.5 mg (Study NN9535-4010, Section
19.1.1.4).

Bioequivalence to relevant registered products

Study NN9536-4590 (Section 19.1.1.1) compared the semaglutide Formulation D with the
DV3396 pen-injector with Formulation B with the PDS290 pen-injector. The two formulations
were bioequivalent at the 2.4 mg dose level for AUC but not for Cmax (Table 19.1.1.1.1). The ratio
(90% CI) Formulation D/formulation B for AUCo.16sh was 1.0539 (1.0003 to 1.1104). The ratio
(90% CI) Formulation D/formulation B for Cmax was 1.1556 (1.0800 to 1.2365). The Formulation
D resulted in slightly higher exposure (Figure 19.1.1.1.1).

The two formulations were bioequivalent at the 1 mg dose level for AUC and Cmax (Table
19.1.1.1.2). The ratio (90% CI) Formulation D /formulation B for AUCo-16sn was 1.0357 (0.9860 to
1.0879). The ratio (90% CI) Formulation D/formulation B for Cmax was 1.1014 (1.0202 to
1.1891). The Formulation D resulted in slightly higher exposure (Figure 19.1.1.1.2).

In Study NN9535-4588 (Section 19.1.1.2), comparing the semaglutide Formulation D for the
DV3396 Pen-Injector and the Formulation B for the PDS290 semaglutide Pen-Injector, the two
formulations were bioequivalent at the 1 mg dose level for AUC but not for Cmax (Table 19.1.1.2.1).
The ratio (90% CI) Formulation D/formulation B for AUCo-gaon was 1.10 (1.04 to 1.17). The ratio
(90% CI) Formulation D/formulation B for Cnax was 1.27 (1.20 to 1.34). The Formulation D
resulted in slightly higher exposure (Figure 19.1.1.2.1).
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The two formulations were bioequivalent at the 0.25 mg dose level for AUC and Cmax (Table
19.1.1.2.2). The ratio (90% CI) Formulation D/formulation B for AUCo.16sn was 1.08 (1.03 to 1.13).
The ratio (90% CI) Formulation D/formulation B for Cinax was 1.10 (1.05 to 1.15). The
Formulation D resulted in slightly higher exposure (Figure 19.1.1.2.2).

Influence of food
NA.

Dose proportionality

In Study NN9536-4590 (Section 19.1.1.1) there was dose proportionality between the 1 mg and
2.4 mg dose levels: ratio (95% CI), 2.4 mg/ 1 mg, 2.57 (2.49 to 2.65) for AUC and 2.57 (2.42 to
2.73) for Crax-

In Study NN9535-1820 (Section 19.1.1.6), a dose escalation trial, dose proportionality was
demonstrated in the dose range 10, 15 and 20 pg/kg.

Bioavailability during multiple-dosing
NA.
Effect of administration timing
NA.
4.2.2.3.  Distribution
Volume of distribution

Study NN9536-4590 (Section 19.1.1.1) for Formulation D, geometric mean (CV%) Vss/F was 9.8
(23.4) L.

Plasma protein binding

In Study NN9535-3651 (Section 19.1.1.11) fraction unbound assessed with in vitro assay was less
than 0.5% for all subjects

Erythrocyte distribution
NA.
Tissue distribution
A volume of distribution of 9.8 L indicates limited tissue distribution for semaglutide.
4.2.2.4. Metabolism
Interconversion between enantiomers
NA.

Sites of metabolism and mechanisms / enzyme systems involved

In the mass balance study, Study NN9535-3789 (Section 19.1.1.7), the total recovery (measured
as the total excretion) of [3H]-semaglutide related material was 75.1% of the administered dose:
53.0% in urine, 18.6% in faeces and 3.2% in expired air. In plasma, semaglutide was the primary
component circulating at all timepoints. Six metabolites were detected in plasma, each
accounting for 0.4—7.7% of the semaglutide-related material based on AUC. Semaglutide was
extensively metabolised prior to elimination. In urine, 22 components were detected, and one
component was considered likely to be semaglutide (3.1% of dose). In faeces, 7 minor
metabolites were detected. [3H]-semaglutide related material was primarily distributed in the
plasma compartment.

Non-renal clearance

NA.
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Metabolites identified in humans: active and other

Semaglutide is metabolised to multiple metabolites that appear to be inactive. Semaglutide is a
peptide, and would be expected to have similar metabolism to other endogenous and exogenous
peptides.

Pharmacokinetics of metabolites
NA.
Consequences of genetic polymorphism
NA.
4.2.2.5.  Excretion
Routes and mechanisms of excretion

In Study NN9536-4590 (Section 19.1.1.1) CL, t'%, Tmax and Vss were similar for both
formulations at the 2.4 mg dose level (Table 19.1.1.1.3). For Formulation D, geometric mean
(CV%) CL/F was 0.040 (22.6) L/h, t% was 155 (9.8) h, and Vss/F was 9.8 (23.4) L. Median
(range) Tmax was 24 (3 to 48) h. Atthe 1 mg dose level, for Formulation D, geometric mean (CV%)
CL/F was 0.042 (20.7) L/h and median (range) Tmax was 18 (6 to 42) h. There was dose
proportionality between the 1 mg and 2.4 mg dose levels: ratio (95% CI), 2.4 mg/ 1 mg, 2.57 (2.49
to 2.65) for AUC and 2.57 (2.42 to 2.73) for Cpax.

In Study NN9535-4588 (Section 19.1.1.2), the t'% of semaglutide was similar for the two
formulations: mean (SD) 148 (13.82) h for formulation D and 151 (15.58) h for Formulation B
(Table 19.1.1.2.3).

In Study NN9535-3687 (Section 19.1.1.5) the geometric mean of terminal t%2 of s.c. semaglutide
(range 143—-152 hours) and i.v. semaglutide was comparable (137 hours).

Mass balance studies
As per Section 4.2.2.4.
Renal clearance
In the mass balance study, 3.1% of the dose was excreted unchanged in urine.
4.2.2.6.  Intra and inter individual variability of pharmacokinetics
The CV% for CL/F was 20.7, indicating inter-individual variability to be typical for a peptide drug.
4.2.3. Pharmacokinetics in the target population

The pharmacokinetic studies for TRADENAME (semaglutide) were performed in populations
typical of those intended for marketing in Australia.

4.2.4. Pharmacokinetics in special populations
4.2.4.1.  Pharmacokinetics in subjects with impaired hepatic function

In Study NN9535-3651 (Section 19.1.1.11) exposure of semaglutide was not affected by hepatic
impairment. Pharmacokinetic properties for the hepatically impaired subjects were similar to
those of the subjects with normal hepatic function.

4.2.4.2.  Pharmacokinetics in subjects with impaired renal function

In Study NN9535-3616 (Section 19.1.1.10) the ‘no-effect’ criterion was met for all renal
impairment groups, except for the severe renal impairment group, as compared to the group with
normal renal function. The AUCy.- for the group with severe renal impairment was
approximately 22% higher than for the group with normal renal function. There was no clinically
relevant relationship was found between creatinine clearance (CLCR) and either exposure (AUCo-
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») or maximum concentration (Cmax). Based on these results, a dose adjustment of semaglutide
may not be warranted in subjects with renal impairment.

4.2.4.3.  Pharmacokinetics according to age
NA.

4.2.4.4. Pharmacokinetics related to genetic factors
NA.

4.2.4.5. Pharmacokinetics in other special population / with other population
characteristic

There were no differences in pharmacokinetic properties between Caucasian and Japanese
subjects (Study NN9535-3633, Section 19.1.1.8). The exposure and maximum concentration of
semaglutide at steady state was comparable between Japanese and Caucasian subjects, with an
expected dose-dependent increase

4.2.5. Population pharmacokinetics
4.2.5.1.  Modelling Report for Data from Study NN9536-4153

Modelling of data from Study NN9536-4153 (Section 6.2) was performed (Section 19.1.3.1). The
covariate analysis indicated body weight was the most important covariate influencing exposure
(Figure 19.1.3.1.1). The concentration response relationship was described by the model (Figure
19.1.3.1.2). An Emax relationship was described for the proportion of patients achieving a 5%
weight loss (Figure 19.1.3.1.3). The proportion of patients discontinuing due to AEs increased
with exposure to semaglutide (Figure 19.1.3.1.4).

4.2.5.1. Modelling Report for Data from Study NN9536-4373 and Study NN9536-4374

Modelling of data from Study NN9536-4373 (Section 7.2.1) and Study NN9536-4374 (Section
7.2.2) was performed (Section 19.1.3.2). For a typical participant, CL/F was estimated as 0.0475
L/hand V/F as 12.4 L. Dose proportionality was demonstrated in the dose range 0.25 to 2.4 mg
(Figure 19.1.3.2.1). Interindividual variability in CL/F in the final model was 18.7 CV%. Body
weight had a significant effect on exposure (Figure 19.1.3.2.2). The presence of antibodies did not
affect the PK of semaglutide.

4.2.6. Pharmacokinetic interactions
4.2.6.1.  Oral Contraceptive pill

Semaglutide increased exposure to ethinylestradiol by 11% and levonorgestrel by 20% (Study
NN9535-3819, Section 19.1.1.12). However, this is not considered to be clinically significant.

4.2.6.2.  Metformin

Semaglutide had no significant effect on exposure to metformin (Study NN9535-3817, Section
19.1.1.13).

4.2.6.3. Warfarin

Semaglutide had no significant effect on exposure to either r-warfarin or s-warfarin (Study
NN9535-3817, Section 19.1.1.13).

4.2.6.4. Atorvastatin

Semaglutide did not have a significant effect on exposure to atorvastatin (Study NN9535-3818
Section 19.1.1.14).
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4.2.6.5. Digoxin

Semaglutide did not have a significant effect on exposure to digoxin (Study NN9535-3818, Section
19.1.1.14).

4.2.7. Clinical implications of in vitro findings
NA.

4.3. Evaluator’s overall conclusions on pharmacokinetics

The pharmacokinetics of TRADENAME (semaglutide) have been adequately characterised. This
includes bioequivalence studies for the new formulation.

The Sponsor has examined dose-proportionality for the intended dose range in the titration
phase. This indicates dose-proportionality for overall exposure (AUC) but not for peak exposure
(Cmax)- However, this would not be expected to result in any differences in effect during the
titration phase.

The Sponsor has not examined the PK for all the formulations intended for marketing, and that
would be used in the titration phase. These are:

. TRADENAME (semaglutide) 0.25 mg/dose (0.5 mg/mL)
. TRADENAME (semaglutide) 0.5 mg/dose (1.0 mg/mL)
. TRADENAME (semaglutide) 1 mg/dose (2.0 mg/mL)

. TRADENAME (semaglutide) 1.7 mg/dose (2.27 mg/mL)
. TRADENAME (semaglutide) 2.4 mg/dose (3.2 mg/mL)

However, in Modelling Report 3, dose proportionality was demonstrated for the doses used in the
Phase Illa clinical trials. In the opinion of the Clinical Evaluator dose-proportionality can be
extrapolated to the new formulations.
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5. Pharmacodynamics

5.1. Studies providing pharmacodynamic information

Table 2. Submitted pharmacodynamic studies.

PD Topic Subtopic Study ID Synopsis
Primary Effect on appetite and DN | S
Pharmacology food intake

Secondary Effect on gastric emptying Study NN9536-4455 Section 19.1.2.1
Pharmacology

Hypoglycaemia
responsiveness

Effect on cardiac
repolarisation

Gender other Effect of ethnic

genetic and Age characteristic

Related

Differences in PD

Response

PD Interactions Warfarin Study NN9535-3817, Section

19.1.1.13

There were no pharmacodynamic results excluded from consideration.

5.2.  Summary of pharmacodynamics
5.2.1. Mechanism of action

Semaglutide acts as a GLP-1 receptor agonist (GLP-1 RA) that selectively binds to and activates
the GLP-1 receptor, the target for native GLP-1.

5.2.2. Pharmacodynamic effects
5.2.2.1.  Primary pharmacodynamic effects

In Study NN9536-4455 (Section 19.1.2.1) energy intake at the end of study ad libitum lunch was
lower in the semaglutide group: treatment difference (95% CI), semaglutide - placebo, -940 (-
1364 to -516) p <0.0001. There were no significant differences between semaglutide and placebo
in hunger or satiety ratings, but there was a decrease in hunger and increase in satiety in both
groups from baseline to end of study (Figure 19.1.2.1.2). The Control of Eating Questionnaire
(COEQ) demonstrated improvement in food cravings in the semaglutide group (Figure 19.1.2.1.3).
There was a mean decrease in body weight of 9.9% (10.4 kg) in the semaglutide group and 0.4%
(0.4 kg) in the placebo.

In Study NN9535-3685 (Section 19.1.2.3), at a dose of 1.0 mg weekly, ad libitum energy intake
was lower for subjects when treated with semaglutide compared with placebo. Fasting and
postprandial appetite sensations were lower for subjects when treated with semaglutide
compared with placebo. Postprandial increments of the composite endpoint, overall appetite
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score, was however not significantly different between treatments. Control of eating and food
cravings was overall improved for subjects when treated with semaglutide compared with
placebo. Relative preference for fat food items was lower and relative preference for sweet food
items was higher for subjects when treated with semaglutide compared with placebo.

5.2.2.2.  Secondary pharmacodynamic effects

In Study NN9536-4455 (Section 19.1.2.1), a study of the effect of semaglutide 2.4 mg once weekly
on gastric emptying in participants with obesity, there was no significant effect of on gastric
emptying (Figure 19.1.2.1.1). There was no effect on exposure to paracetamol: ratio (95% CI)
semaglutide/placebo 1.08 (1.02 to 1.14) for paracetamol AUCo-sy, and 0.94 (0.82 to 1.07) for Cmax.
There was no delay in absorption: mean Tnax for semaglutide was 0.45 h and for placebo was 0.44
h; ratio (95% CI), semaglutide/placebo, 1.02 (0.88 to 1.19).

In_ at a dose of 1.0 mg weekly, overall gastric emptying
was comparable between semaglutide and placebo. Fasting, as well as postprandial, glucose and
lipid metabolism were improved for subjects when treated with semaglutide compared with
placebo.

In_ in patients with T2DM, semaglutide administered as
multiple 1.0 mg s.c. doses improved insulin secretion, and increased the maximal insulin
secretory capacity as compared to placebo as measured by the arginine stimulation test.
Semaglutide reduced postprandial glucose and glucagon, and increased C-peptide as compared to
placebo in the 24-hour profiles. -cell responsiveness was increased after treatment with
semaglutide compared to placebo, and at end-of-treatment it closely resembled that of healthy
subjects as measured by the graded glucose infusion test.

In_ semaglutide administered as multiple 1.0 mg s.c. doses,
did not alter physiological responses to hypoglycaemia. However, semaglutide lowered the
overall hypoglycaemic symptoms score and hypoglycaemic awareness and resulted in a similar
decrease in cognitive function. Overall, treatment with semaglutide did not appear to affect the
ability to recover from hypoglycaemia compared with placebo treatment.

In_ a thorough QT study, semaglutide did not result in an
unacceptable prolongation in cardiac repolarisation compared to placebo

5.2.3. Time course of pharmacodynamic effects
NA.
5.2.4. Relationship between drug concentration and pharmacodynamic effects

A dose response relationship was demonstrated in the Phase II dose-finding study (Study
NN9536-4153, Section 6.2). An Emax relationship was described for the proportion of patients
achieving a 5% weight loss (Figure 19.1.3.1.3). The proportion of patients discontinuing due to
AEs increased with exposure to semaglutide (Figure 19.1.3.1.4).

Modelling of data from Study NN9536-4373 (Section 7.2.1) and Study NN9536-4374 (Section
7.2.2) was performed and also demonstrated concentration response relationship. The exposure-
response relationship for weight loss (%) for this concentration range appeared to be linear
(Figure 19.1.3.2.3). However, the responder analysis indicated an Enax relationship (Figure
19.1.3.2.4). The proportion of patients reporting GI AEs also demonstrated an Emax relationship
(Figure 19.1.2.3.5). The report concluded that the benefit of a larger weight loss with 2.4 mg
compared to 1.0 mg semaglutide was associated with only marginally increased risk in terms of
GI adverse events.

5.2.5. Genetic, gender and age-related differences in pharmacodynamic response

A dose-dependent weight loss was shown for semaglutide at steady state for both Japanese and
Caucasian subjects
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5.2.6. Pharmacodynamic interactions

Semaglutide had no significant effect on exposure, as measured by INR, when co-administered
with warfarin (Study NN9535-3817, Section 19.1.1.13).

5.3. Evaluator’s overall conclusions on pharmacodynamics

The pharmacodynamics of TRADENAME (semaglutide) have been adequately characterised.
Semaglutide has a dose-dependent effect on weight loss. Semaglutide decreases appetite,
decrease food intake and decreased food cravings. An Enax relationship between concentration
and the proportion of responders has been demonstrated.

Semaglutide has a beneficial effect on -cell function. The improvement in glycaemic and weight
control has been previously documents in patients with T2DM.

Semaglutide did not have adverse effects on gastric emptying or cardiac repolarisation.

6. Dosage selection for the pivotal studies

6.1. Pharmacokinetics and pharmacodynamics: dose finding studies

The pharmacokinetic studies indicate dose-proportional exposure to semaglutide, which supports
the proposed titration regimen.

6.2. Phase Il dose finding studies

Study NN9536-4153 was a 52-week, randomised, double-blind, placebo-controlled, 16-armed,
parallel group, multi-centre, multinational trial in subjects with obesity without diabetes mellitus.
The primary objective of the study was to assess and compare the dose-response of five doses of
once-daily semaglutide versus placebo in inducing and maintaining weight loss after 52 weeks in
obese subjects without diabetes mellitus. The study was conducted at 71 sites in eight countries:
Australia (5 sites), Belgium (5), Canada (9), Germany (6), Israel (7), Russian Federation (10), the
UK (8) and the US (21). The study was conducted from October 2015 to April 2017.

The inclusion criteria included:

Male or female, age =18 years at the time of signing informed consent

BMI =30.0 kg/m?2

Stable body weight i.e. less than 5 kg self-reported change within 90 days before screening
At least one unsuccessful weight loss attempt per investigator judgement

The exclusion criteria included:

HbA1lc 26.5% at screening or diagnosed with type 1 or type 2 diabetes mellitus

Hypothyroidism/hyperthyroidism defined as TSH >6 mIU/L or <0.4 mIU/L

Treatment with glucose lowering agent(s) within 90 days before screening

Screening calcitonin 250 ng/L (pg/mL)

Personal or family history of medullary thyroid carcinoma or multiple endocrine neoplasia

syndrome type 2 (MEN-2)

History of pancreatitis (acute or chronic)

o Obesity induced by an endocrinologic disorder (e.g. Cushing Syndrome)

o Treatment with any medication within 90 days before screening that based on
investigator’s opinion may cause significant weight change

o Diet attempts using herbal supplements or over-the-counter medications within 90 days

before screening
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. Participation in an organised weight reduction program (e.g. WeightWatchers®) within 90
days before screening

. Treatment with orlistat, zonisamide, topiramate, phentermine, lorcaserin, bupropion,
naltrexone, GLP-1 RAs alone or in combination prescribed for weight loss or any other
medication that could promote weight loss in the opinion of the investigator within 90 days
before screening

. Previous surgical treatment for obesity (liposuction and/or abdominoplasty is allowed if
performed >1 year before screening)

o A Patient Health Questionaire-9 (PHQ-9) score of 215 at screening or randomisation

o Systolic blood pressure 2160 mmHg and/or diastolic blood pressure 2100 mmHg at
screening

o History or presence of malignant neoplasms within the last 5 years before screening

(except basal and squamous cell skin cancer, polyps and in-situ carcinomas)
The study treatments were:

Semaglutide 0.05 mg/day

Semaglutide 0.1 mg/day, dose escalation from 0.05 mg after 4 weeks
Semaglutide 0.2 mg/day, dose escalation after 4 weeks at each step
Semaglutide 0.3 mg/day, dose escalation after 4 weeks at each step
Semaglutide 0.4 mg/day, dose escalation after 4 weeks at each step
Semaglutide 0.3 mg/day, dose escalation after 2 weeks at each step
Semaglutide 0.4 mg/day, dose escalation after 2 weeks at each step
Liraglutide 3.0 mg/day, dose escalation each week at each step
Matching placebo

OO N AW

The treatment regimens and dose escalations are summarised in Figure 6.2.1. All treatments
were administered subcutaneously. There was a 1-week screening period, 52 week treatment
period and a 7 week follow-up period. Subjects in all treatment arms received nutritional and
physical activity counselling, on a monthly basis, beginning at the randomisation visit.

There were 957 subjects randomised to treatment: 102 or 103 in each active treatment group and
136 in the placebo pool (Table 6.2.1). There were 777 (81.2%) participants who completed the
treatment period. There were 65 (6.8%) participants withdrawn from the trial. All the
participants were included in the full analysis set and the safety analysis set.

There were 619 (64.7%) females, 338 (35.3%) males, 700 (73.1%) were White, and 61 (6.4%)
were Black or African American. The age range was 18 to 86 years and the BMI range was 29.7 to
80.3 kg/m2.

There was a dose related decrease in body weight, with the greatest decrease in the 0.4 mg/day
group (Figure 6.2.2). The decrease in body weight continued over time in the higher dose groups
but flattened out in the lower dose groups (Figure 6.2.3). The decrease in body weight was
13.84% in the 0.4 mg/day slow titration group, 16.29% in the 0.4 mg fast titration group and
7.76% in the liraglutide group (Figure 6.2.4). The difference in % change in body weight (95%
CI), semaglutide - placebo, was -3.70 (-6.55 to -0.85) %, p = 0.0055, for 0.05 mg/day; -6.32 (-9.16
to -3.49) %, p <0.0001, for 0.1 mg/day; -9.31 (-12.15 to -6.46) %, p <0.001, for 0.2 mg/day; -8.88
(-11.72 to -6.03) %, p <0.001, for 0.3 mg/day; and -11.55 (-14.38 to -8.72) %, p <0.001, for 0.4
mg/day (Figure 6.2.5). There was superiority for the semaglutide =0.2 mg/day compared with
liraglutide 3.0 mg: the difference in % change in body weight (95% CI), semaglutide - liraglutide,
was -3.83 (-6.18 to -1.49) %, p = 0.0013, for 0.2 mg/day; -3.41 (-5.75 to -1.06) %, p = 0.0044, for
0.3 mg/day; and -6.08 (-8.41 to -3.75) %, p <0.001, for 0.4 mg/day.

The dose-response analysis indicated a linear relationship for % body weight loss up to the 0.4
mg/day dose level (Figure 6.2.6). However, the analysis of 5% responder rates demonstrated an
Emax relationship (Figure 6.2.7). There was a trade-off between discontinuers and responders that
would suggest optimising the dose between 0.3 to 0.4 mg/day.
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The responder analysis for 5% weight loss indicated superiority for all doses of semaglutide
compared with placebo, but no significant difference between the doses, despite increased
response rate with increasing dose (Figure 6.2.8). The responder analysis for 10% weight loss
indicated superiority for semaglutide compared with placebo at doses =0.1 mg/d, and similar
responses for 0.2 mg/day, 0.3 mg/day and 0.4 mg/day (Figure 6.2.9).

The change from baseline to Week 52 in waist circumference was similar to the change in % body
weight (Figure 6.2.10). There was a significant decrease in waist circumference at all semaglutide
dose levels, with an increasing effect with increasing dose (Figure 6.2.11). There was a similar
pattern for hip circumference and for BMI. There were decreases in SBP and DBP relative to
placebo, but these were not dose-related. There were improvements in the SF-36 physical score
in the semaglutide that were not statistically significant. There were decreases in VLDL
cholesterol in the semaglutide groups relative to placebo that were not dose-related. Nutritional
compliance scores were higher in the higher dose semaglutide groups.

Modelling of data from Study NN9536-4153 (Section 6.2) was performed. The concentration
response relationship was described by the model (Figure 19.1.3.1.2). An Emax relationship was
described for the proportion of patients achieving a 5% weight loss (Figure 19.1.3.1.3). The
proportion of patients discontinuing due to AEs increased with exposure to semaglutide (Figure
19.1.3.1.4).

6.3. Phase lll pivotal studies investigating more than one dose regimen

Study NN9536-4374 (Section 7.2.2) compared the 1.0 mg and 2.4 mg weekly dose levels with
placebo. There was superior weight loss with the 2.4 mg dose level compared with the 1.0 mg
dose level, and placebo.

Modelling of data from Study NN9536-4373 (Section 7.2.1) and Study NN9536-4374 (Section
7.2.2) was performed. The exposure-response relationship for weight loss (%) for this
concentration range appeared to be linear (Figure 19.1.3.2.3). However, the responder analysis
demonstrated an Emax relationship (Figure 19.1.3.2.4). The proportion of patients reporting GI
AEs also demonstrated an Enmay relationship (Figure 19.1.2.3.5). The report concluded that the
benefit of a larger weight loss with 2.4 mg compared to 1.0 mg semaglutide was associated with
only marginally increased risk in terms of GI adverse events.

6.4. Evaluator’s conclusions on dose finding for the pivotal studies

The Sponsor has obtained adequate data to inform the dosage selection. The optimal dosing was
defined using Emax models, and by balancing efficacy against tolerability. The proposed dose-
titration, with initiation of treatment, is also supported by these data.

7. Clinical efficacy

7.1. Studies providing evaluable efficacy data
The dossier contains four Phase Illa studies in support of efficacy:

Study NN9536-4373 (STEP 1) (Section 7.2.1)
Study NN9536-4374 (STEP 2) (Section 7.2.2)
Study NN9536-4375 (STEP 3) (Section 7.2.3)
Study NN9536-4376 (STEP 4) (Section 7.2.4)
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7.2. Pivotal or main efficacy studies
7.2.1. Study NN9536-4373
7.2.1.1. Study design, objectives, locations and dates

Study NN9536-4373 was randomised, double-blind, two-armed, parallel group, placebo-
controlled study of the effect on body weight of semaglutide as an adjunct to reduced-calorie diet
and increased physical activity. The study had a 68-week main phase and a 52-week off-
treatment extension phase. The study was conducted at 129 sites in 16 countries: Argentina (5
sites), Belgium (5), Bulgaria (5), Canada (7), Denmark (1), Finland (2), France (7), Germany (13),
India (13), Japan (5), Mexico (3), Poland (4), Russian Federation (8), Taiwan (1), United Kingdom
(10) and US (40). The study was conducted from June 2018 to April 2020.

7.2.1.2. Inclusion and exclusion criteria
The study included:

. Males and females, aged 218 years

. BMI =30.0 kg/m? or 227.0 kg/m2 with the presence of at least one of the following weight-
related comorbidities (treated or untreated): hypertension, dyslipidaemia, obstructive
sleep apnoea or cardiovascular disease

. History of at least one self-reported unsuccessful dietary effort to lose body weight

The exclusion criteria included:

° Glycaemia-related:
- HbA1c 248 mmol/mol (6.5%)
- History of type 1 or type 2 diabetes mellitus
- Treatment with glucose-lowering agent(s) within 90 days before screening
- Treatment with a GLP-1 receptor agonist within 180 days before screening
. Obesity-related:
- A self-reported change in body weight >5 kg (11 1bs) within 90 days before screening
- Treatment with any medication for the indication of obesity within the past 90 days
- Previous or planned (during the trial period) obesity treatment with surgery or a
weight loss device. However, the following are allowed: (1) liposuction and/or
abdominoplasty, if performed >1 year before screening, (2) lap banding, if the band
has been removed >1 year before screening, (3) intragastric balloon, if the balloon
has been removed > 1 year before screening or (4) duodenal-jejunal bypass sleeve, if
the sleeve has been removed >1 year before screening
- Uncontrolled thyroid disease, defined as thyroid stimulating hormone (TSH) >6.0
mlU/L or <0.4 mIU/L as measured by the central laboratory at screening
. Mental health:
- History of major depressive disorder within 2 years before screening
- Diagnosis of other severe psychiatric disorder (e.g., schizophrenia, bipolar disorder)
- A Patient Health Questionnaire-9 (PHQ-9) score of 215 at screening
- A lifetime history of a suicidal attempt
- Suicidal behaviour within 30 days before screening
- Suicidal ideation corresponding to type 4 or 5 on the Columbia-Suicide Severity
Rating Scale (C-SSRS) within the past 30 days before screening
. General safety:
- Use of non-herbal Chinese medicine or other non-herbal local medicine with
unknown/unspecified content within 90 days before screening
- Presence of acute pancreatitis within the past 180 days prior to the day of screening
— History or presence of chronic pancreatitis
- Calcitonin 2100 ng/L as measured by the central laboratory at screening
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- Personal or first-degree relative(s) history of MEN-2 or medullary thyroid carcinoma
(MTC)

- Renal impairment measured as estimated Glomerular Filtration Rate (eGFR) value of
eGFR <15 ml/min/1.73 m? as defined by KDIGO 201268 by the central laboratory at
screening

- History of malignant neoplasms within the past 5 years prior to screening. Basal and
squamous cell skin cancer and any carcinoma in-situ were allowed

- Any of the following: myocardial infarction, stroke, hospitalisation for unstable
angina or transient ischaemic attack within the past 60 days prior to screening

- Subject presently classified as being in New York Heart Association (NYHA) Class [V

- Surgery scheduled for the duration of the trial, except for minor surgical procedures,
in the opinion of the investigator

- Female who is pregnant, breast-feeding or intends to become pregnant or is of child-
bearing potential and not using a highly effective contraceptive method

7.2.1.3.  Study treatments
The study treatments were:

1. Semaglutide: initiated at 0.25 mg and increased every 4 weeks in the steps 0.5, 1.0, 1.7 and
2.4 mg/week. The maintenance dose of 2.4 mg/week was reached after 16 weeks. If 2.4
mg/week was not tolerated, then the dose could be reduced to 1.7 mg/week.

2. Placebo

All patients were also treated with a reduced calorie diet (a 500 kcal deficit/day relative to the
estimated Total Energy Expenditure [TEE]) and increased physical activity [150 min per week]).

The treatments were administered with a 3 mL PDS290 pre-filled pen-injector.
7.2.1.4.  Efficacy variables and outcomes
The primary efficacy outcome measures were:

. Change from baseline at week 0 to week 68 in body weight (%)
. Patients who after 68 weeks achieve body weight reduction 25% from baseline (week 0)

The confirmatory secondary efficacy outcome measures were:

Patients who after 68 weeks achieve body weight reduction 210% from baseline
Patients who after 68 weeks achieve body weight reduction 215% from baseline
Change from baseline at week 0 to week 68 in SBP (mmHg)

Change from baseline at week 0 to week 68 in physical functioning score (SF-36)
Change from baseline at week 0 to week 68 in physical function domain (5-items) score
(IWQOL-Lite-CT)

. Waist circumference (cm)

The supportive secondary efficacy outcome measures were:

Patients who after 68 weeks achieve body weight reduction 220% from baseline (week 0)
Change from baseline at week 0 to week 68 in body weight (kg)

Change from baseline at week 0 to week 68 in BMI (kg/m?2)

Change from baseline at week 0 to week 68 in DBP (mmHg)#

Change from baseline at week 0 to week 68 in lipids (mmol/L and mg/dL): total cholesterol,
HDL cholesterol, LDL cholesterol, VLDL cholesterol, free fatty acids, triglycerides

Change from baseline at week 0 to week 68 in CRP (mg/L)

Change from baseline at week 0 to week 68 in PAI-1 activity (AU/mL)

Change from baseline at week 0 to week 68 in SF-36

Change from baseline at week 0 to week 68 in IWQOL-Lite-CT
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° Responders for SF-36 physical functioning score
Responders for IWQOL-Lite-CT physical function domain (5-items) score

. Glucose metabolism: HbAlc (% and mmol/mol), FPG (mmol/L and mg/dL) and fasting
serum insulin (mIU/L)

. Soluble leptin receptor (ng/mL) and leptin (ng/mL)

. Body composition (as assessed by DEXA in a subset of patients): total fat mass (kg and %);
lean body mass (kg and %); and visceral fat mass (kg and %)

J Body weight (kg and %) in the DEXA subset of subjects

The exploratory endpoints were:

Glycaemic status: normo-glycaemia, pre-diabetes, T2DM

Use of medication for hypertension and dyslipidaemia

Work productivity: SPS-6, total score

Treatment discontinuation and time to treatment discontinuation

Change from baseline at week 0 to week 68 in fatty liver index score category (<30, 230 and

<60, 260)

. Urinary incontinence: change from baseline at week 0 to week 68 in ICIQ-UI-SF, sum score
(assessed in female subjects)

o Diet and physical activity: number of days per week with at least one entry in the food diary

from baseline at week 0 to week 68; and number of minutes per week of physical activity

from baseline at week 0 to week 68

The safety outcome measures were: AEs, vital signs, clinical laboratory tests including amylase,
lipase and calcitonin.

The schedule of study visits is displayed in Table 7.2.1.1.
7.2.1.5. Randomisation and blinding methods

Randomisation was in the ratio 2:1 for semaglutide:placebo, by IWRS. Active and placebo
treatments were identical in appearance.

7.2.1.6.  Analysis populations

The Full Analysis Set (FAS) included all randomised patients according to the intention-to-treat
(ITT) principle.

The safety analysis set (SAS) included all randomised patients exposed to at least one dose of
randomised treatment, and patients were analysed according to treatment received.

The DEXA analysis set (DXA) included patients in the sub-population of FAS that had a DEXA scan
performed at baseline and where the DEXA scan was found to be of an acceptable quality by the
imaging laboratory.

7.2.1.7. Sample size

The sample size calculation was based on all the primary and confirmatory secondary endpoints.
The assumptions are summarised in Table 7.2.1.2. The power for all the endpoints was >99% and
a was 0.05.

7.2.1.8. Statistical methods

The analysis model for % weight change was a linear regression (ANCOVA) of % weight change
with randomised treatment as a factor and baseline body weight (kg) as covariate.

The analysis model for the 5% responder endpoint was a logistic regression using randomised
treatment as a factor and baseline body weight (kg) as covariate.

Missing data were imputed using retrieved subjects from a linear regression model and using
multiple imputation (RD-MI).
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Multiplicity was addressed using a hierarchical approach to hypothesis testing (Table 7.2.1.2).
7.2.1.9.  Participant flow

There were 2303 patients screened and 1961 were randomised and exposed to treatment: 1306
to semaglutide and 655 to placebo (Table 7.2.1.3). All randomised patients were included in the
analysis. There were 1083 (82.9%) patients in the semaglutide group and 508 (77.6%) in the
placebo who completed 68 weeks of treatment. There were 91 (7.0%) patients in the
semaglutide group and 21 (3.2%) in the placebo who discontinued trial product because of AE.

There were 140 patients in the DEXA subpopulation: 95 in the semaglutide group and 45 in the
placebo.

7.2.1.10. Major protocol violations/deviations

There were 685 important protocol deviations, but none were considered to have an impact on
the data analysis.

7.2.1.11. Baseline data

There were 1453 (74.1%) females and 508 (25.9%) males (Table 7.2.1.4). There were 1472
(75.1%) White patients, 261 (13.3%) Asian and 111 (5.7%) Black or African American. The age
range was 18 to 86 years and the BMI range was 26.5 to 83.0 kg/m? (Table 7.2.1.5).
Comorbidities included dyslipidaemia in 37.0% patients, hypertension in 36.0%, knee
osteoarthritis in 14.0%, obstructive sleep apnoea in 11.7%, asthma/chronic obstructive
pulmonary disease in 11.6%, non-alcoholic fatty liver disease in 8.3% and polycystic ovarian
syndrome in 6.6% of the female subjects. The two treatment populations were similar in
demographic characteristics.

There were 106 (75.7%) females and 34 (24.3%) males in the DEXA subpopulation. The age
range was 19 to 82 years and the BMI range was 28.1 to 47.0 kg/mz2.

Of the treatment completers, 89.6% of subjects reached the maintenance dose of 2.4 mg
semaglutide at their last dose, whereas 98.0% of subject reached an equivalent volume of placebo.

7.2.1.12. Results for the primary efficacy outcome

Semaglutide was superior to placebo for both primary efficacy outcome measures (Table 7.2.1.6).
The mean (SD) change in body weight from baseline to Week 68 was -15.1 (10.1) % for
semaglutide and -2.8 (6.5) % for placebo; treatment difference (95% CI), semaglutide - placebo, -
12.44 (-13.37 to -11.51) %, p <0.0001. Weight loss occurred through to Week 60, and then
appeared to stabilise (Figure 7.2.1.1).

There was a higher proportion of patients in the semaglutide group achieving body weight loss
>5% at Week 68: 978 (92.4%) patients in the semaglutide group and 165 (33.1%) in the placebo;
OR (95% CI), semaglutide / placebo, 11.22 (8.88 to 14.19), p <0.0001.

The sensitivity analyses, using alternative methods of imputation, confirmed the primary
statistical analysis.

7.2.1.13. Results for other efficacy outcomes
Confirmatory secondary efficacy outcome measures:

. There was a higher proportion of patients in the semaglutide group achieving body weight
loss 210% at Week 68: 792 (74.8%) patients in the semaglutide group and 59 (11.8%) in
the placebo; OR (95% CI), semaglutide / placebo, 14.68 (11.08 to 19.44), p <0.0001.

. There was a higher proportion of patients in the semaglutide group achieving body weight
loss 215% at Week 68: 580 (54.8%) patients in the semaglutide group and 25 (5.0%) in the
placebo; OR (95% CI), semaglutide / placebo, 19.26 (12.89 to 28.76), p <0.0001.

° The mean (SD) change waist circumference from baseline to Week 68 was -15.0 (9.1) cm
for semaglutide and -4.8 (6.7) cm for placebo; treatment difference (95% CI), semaglutide -
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placebo, -9.42 (-10.30 to -8.53) cm, p <0.0001. Waist circumference decreased through to
Week 60, and then appeared to stabilise (Figure 7.2.1.2).

SBP decreased to a greater extent in the semaglutide group compared to placebo: mean
(SD) change from baseline to Week 68 -7 (14) mmHg in the semaglutide group and -1 (13)
mmHg in the placebo; treatment difference (95% CI) -5.10 (-6.34 to -3.87), p <0.0001
(Figure 7.2.1.3).

There was improvement in SF-36 Physical Functioning in the semaglutide group relative to
placebo. The mean (SD) change in SF-36 Physical Functioning from baseline to Week 68
was 2.3 (6.8) for semaglutide and 0.4 (7.4) for placebo: treatment difference (95% CI),
semaglutide - placebo, 1.80 (1.18 to 2.42), p <0.0001.

There was improvement in IWQOL-Lite-CT Physical Function in the semaglutide group
relative to placebo. The mean (SD) change in SF-36 Physical Functioning from baseline to
Week 68 was 15.6 (20.6) for semaglutide and 6.5 (21.1) for placebo: treatment difference
(95% CI), semaglutide - placebo, 9.43 (7.50 to 11.35), p <0.0001.

Supportive secondary efficacy outcome measures:

There was a higher proportion of patients in the semaglutide group achieving body weight
loss 220% at Week 68: 369 (34.8%) patients in the semaglutide group and 10 (2.0%) in the
placebo; OR (95% CI), semaglutide / placebo, 26.89 (14.18 to 50.96).

The mean (SD) absolute change in body weight from baseline to Week 68 was -13.7 (10.1)
kg for semaglutide and -2.5 (7.4) kg for placebo; estimated treatment difference (95% CI),
semaglutide - placebo, -12.71 (-13.68 to -11.74) kg, p<0.0001.

The mean (SD) observed change in BMI from baseline to Week 68 was -6.3 (3.5) kg/m? for
semaglutide and -1.2 (2.5) kg/m?2 for placebo; estimated treatment difference (95% CI),
semaglutide - placebo, -4.61 (-4.96 to -4.27) kg/m?, p<0.0001. There was sustained
decrease in BMI from baseline to Week 60, which then stabilised (Figure 7.2.1.4).

There was a halving of leptin concentrations in the semaglutide group. The geometric mean
(CV) ratio at Week 68 compared to baseline for leptin concentrations was 0.52 (75.9) for
semaglutide and 0.87 (52.7) for placebo; and for soluble leptin receptor concentrations was
1.07 (24.9) for semaglutide and 1.02 (22.2) for placebo.

DBP decreased to a greater extent in the semaglutide group compared to placebo: mean
(SD) change from baseline to Week 68 -3 (9) mmHg in the semaglutide group and -1 (9)
mmHg in the placebo; treatment difference (95% CI) -2.41 (-3.25 to -1.57), p <0.0001
(Figure 7.2.1.3).

With semaglutide, relative to placebo, there were statistically significant decreases in total
cholesterol, LDL-cholesterol, VLDL-cholesterol, free fatty acids and triglycerides; and an
increase in HDL-cholesterol (Figure 7.2.1.5). However, the absolute changes were small
and the clinical significance of the changes is uncertain.

The geometric mean (CV) ratio at Week 68 compared to baseline for hsCRP concentrations
was 0.45 (128.2) for semaglutide and 0.84 (102.5) for placebo, estimated treatment ratio
(95% CI) semaglutide/placebo, 0.56 (0.51 to 0.61), p <0.0001; and for PAI-1 concentrations
was 1.15 (86.5) for semaglutide and 1.53 (77.3) for placebo, estimated treatment ratio
(95% CI) semaglutide/placebo, 0.75 (0.71 to 0.79), p <0.0001.

The number (%) of patients having an increase of 4.3 in SF-36 Physical Functioning from
baseline to Week 68 was 278 (26.6%) patients in the semaglutide group and 97 (17.1%) in
the placebo; OR (95% CI), semaglutide / placebo, 2.11 (1.53 to 2.91), p <0.0001.

The individual components, and overall score, of the SF-36 favoured semaglutide over
placebo (Figure 7.2.1.6).

The number (%) of patients having an increase of 20 in IQUOL-Lite-CT Physical Function
from baseline to Week 68 was 473 (39.6%) patients in the semaglutide group and 145
(25.6%) in the placebo; OR (95% CI), semaglutide / placebo, 2.46 (1.90 to 3.18), p <0.0001.
All the components of the IQUOL-Lite-CT favoured semaglutide over placebo (Figure
7.2.1.7).
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° The mean (SD) observed change in HbA1. from baseline to Week 68 was -5.5 (3.1)
mmol/mol for semaglutide and -1.98 (2.9) mmol/mol for placebo; estimated treatment
difference (95% CI), semaglutide - placebo, -3.20 (-3.53 to -2.87) mmol/mol, p<0.0001.

. The mean (SD) observed change in FPG from baseline to Week 68 was -0.6 (0.6) mmol/L for
semaglutide and 0.0 (0.7) mmol/L for placebo; estimated treatment difference (95% CI),
semaglutide - placebo, -0.44 (-0.50 to -0.37) mmol/L, p<0.0001.

. The geometric mean ratio (CV) observed change in fasting serum insulin from baseline to
Week 68 was 0.71 (61.2) for semaglutide and 0.91 (55.5) for placebo; treatment ratio (95%
CI), semaglutide / placebo, 0.79 (0.74 to 0.83), p<0.0001.

. In the DEXA subgroup, in the semaglutide group there was a mean (SD) decrease in % total
fat mass of 3.9 (5.4) %, an increase in % lean body mass of 3.4 (5.1) % and a decrease in %
visceral fat mass of 2.2 (4.4) % (Table 7.2.1.7). There was no significant change in these
parameters in the placebo group.

Exploratory endpoints:

° There was a shift towards improvement in Fatty Liver Index in the semaglutide group
relative to placebo (Figure 7.2.1.8).

° The number (%) patients ceasing antihypertensive medication by Week 68 was 83 (6.8%)
patients in the semaglutide group and 22 (3.8%) in the placebo.

° The number (%) patients ceasing lipid-lowering medication by Week 68 was 39 (3.2%)
patients in the semaglutide group and 14 (2.4%) in the placebo (Figure 7.2.1.9).

° There was no difference between the treatments in Stanford Presenteeism Scale-6 (SPS-6).

. There was no difference between the treatments in International Consultation on
Incontinence Questionnaire - Urinary Incontinence Short Form (SPS-6).

. Shifts in glycaemic category favoured semaglutide over placebo (Figure 7.2.1.10).

7.2.1.14. Evaluator commentary

The design and conduct of Study NN9536-4373 was appropriate. The patient population was
representative of the target population in Australia, and the results are therefore generalisable.

The titration and dosing regimens were the same as those proposed for marketing in Australia.
However, the formulations (specifically concentrations) used in titration were different to those
proposed for marketing in Australia.

The background treatments were the same as those in the proposed indication: diet and exercise.

Bias was controlled through randomisation and blinding. Multiplicity was addressed. The
statistical analysis was appropriate. The outcome measures were appropriate and measured
different aspects of treatment effect.

Semaglutide at a dose of 2.4 mg weekly resulted in a sustained and clinically significant loss of
weight over a one-year period. This was matched by clinically significant decreases in waist
circumference and BMI. There were improvements in cardiovascular endpoints: lipid profile,
surrogate markers (hsCRP and PAI-I) and in blood pressure. There were improvements in
glycaemic control. There were significant improvements in quality of life and physical
functioning. There were improvements in fatty liver index.

The DEXA sub-study demonstrated that the losses in weight, waist circumference and BMI were
due to a decrease in adipose, and not to loss of another body component (such as water or
muscle).

7.2.2. Study NN9536-4374
7.2.2.1.  Study design, objectives, locations and dates

Study NN9536-4374 was a randomised, double-blind, double dummy, three arm, parallel group,
placebo-controlled efficacy and safety trial in overweight or obese patients with T2ZDM. The study
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examined two dose levels of semaglutide: 1 mg or 2.4 mg weekly. The study was conducted at
149 sites in 12 countries: Argentina (5 sites), Canada (10), Germany (9), Greece (6), India (18),
Japan (12), Russian Federation (9), South Africa (6), United Arab Emirates (5), UK (10) and US
(51). The study was conducted from June 2018 to May 2020.

7.2.2.2. Inclusion and exclusion criteria
The inclusion criteria included:

Male or female, age 218 years

BMI 227.0 kg/m?

History of at least one self-reported unsuccessful dietary effort to lose body weight

Diagnosed with T2DM =180 days prior to the day of screening

Patient treated with either:

- diet and exercise alone or stable treatment with metformin, SU, SGLT2i, glitazone as
single agent therapy or

- up to 3 OADs (metformin, SU, SGLT2i or glitazone) according to local label

Any approved and marketed metformin, glitazone, SGLT-2 inhibitor or sulfonylurea product
or combination products are allowed. Treatment with oral agents should be stable (same
drug(s), dose and dosing frequency) for at least 90 days prior to screening.

° HbA1. 7 to 10% (53 to 86 mmol/mol) (both inclusive)
The exclusion criteria included:

. A self-reported change in body weight > 5 kg (11 Ibs) within 90 days before screening
irrespective of medical records

° Renal impairment measured as estimated Glomerular Filtration Rate (eGFR) value of <30
mL/min/1.73 m2 (<60 mL/min/1.73 m2 in subjects treated with SGLT-2 inhibitor)
according to CKD-EPI creatinine equation as defined by KDIGO 201285 by the central
laboratory at screening

. Uncontrolled and potentially unstable diabetic retinopathy or maculopathy. Verified by a
pharmacologically pupil-dilated fundus examination performed by an ophthalmologist or
an equally qualified health care provider (e.g. optometrist) within the past 90 days prior to
screening or in the period between screening and randomisation

. Treatment with a GLP-1 RA within 180 days prior to screening
Previous or planned (during the trial period) obesity treatment with surgery or a weight
loss device. However, the following are allowed: (1) liposuction and/or abdominoplasty, if
performed >1 year before screening, (2) lap banding, if the band has been removed >1 year
before screening, (3) intragastric balloon, if the balloon has been removed >1 year before
screening or (4) duodenal-jejunal bypass sleeve, if the sleeve has been removed >1 year
before screening

. Uncontrolled thyroid disease, defined as thyroid stimulating hormone (TSH) >6.0 mIU/L or

<0.4 mIU/L as measured by central laboratory at screening

History or presence of chronic pancreatitis

Calcitonin 2100 ng/L as measured by the central laboratory at screening

Personal or first-degree relative(s) history of MEN2 or MTC

History of malignant neoplasms within the past 5 years prior to screening. Basal and

squamous cell skin cancer and any carcinoma in-situ were allowed.

o Any of the following: myocardial infarction, stroke, hospitalisation for unstable angina or
transient ischaemic attack within the past 60 days prior to screening

o Patient classified as being in NYHA Class IV

7.2.2.3.  Study treatments

The study treatments were:
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1. Semaglutide: initiated at 0.25 mg and increased every 4 weeks in the steps 0.5 and 1.0
mg/week, until the allocated dose of 1 mg was reached. The maintenance dose of 1
mg/week was reached after 8 weeks. If the allocated dose was not tolerated, then the dose
could be reduced to the next level. The treatment was presented in a 1.5 mL PDS290 pre-
filled pen-injector

2. Placebo 1.5 mL PDS290 pre-filled pen-injector

3. Semaglutide: initiated at 0.25 mg and increased every 4 weeks in the steps 0.5, 1.0, 1.7 and
2.4 mg/week, until the allocated dose of 2.4 mg was reached. The maintenance dose of 2.4
mg/week was reached after 16 weeks. If the allocated dose was not tolerated, then the
dose could be reduced to the next level. The treatment was presented in a 3 mL PDS290
pre-filled pen-injector

4, Placebo 3 mL PDS290 pre-filled pen-injector

All patients were also treated with a reduced calorie diet (a 500 kcal deficit/day relative to the
estimated Total Energy Expenditure [TEE]) and increased physical activity [150 min per week]).

7.2.2.4.  Efficacy variables and outcomes
The primary efficacy outcome measures were:

. Change from baseline at week 0 to week 68 in body weight (%)
. Patients who after 68 weeks achieve body weight reduction 25% from baseline (week 0)

The confirmatory secondary efficacy outcome measures were:

Change from baseline at week 0 to week 68 in waist circumference (cm)

Patients who after 68 weeks achieve body weight reduction 210% from baseline
Patients who after 68 weeks achieve body weight reduction 215% from baseline
Change from baseline at week 0 to week 68 in HbA1.

Change from baseline at week 0 to week 68 in SBP

Change from baseline at week 0 to week 68 in physical functioning score (SF-36)
Change from baseline at week 0 to week 68 in physical function domain (5-items) score
(IWQOL-Lite-CT)

Supportive secondary endpoints

Change from baseline at week 0 to week 68 in body weight (kg)

Change from baseline at week 0 to week 68 in BMI (kg/m?)

Patients who after 68 weeks achieve body weight reduction 220% from baseline
Change from baseline at week 0 to week 68 in FPG

Change from baseline at week 0 to week 68 in fasting serum insulin

Patients who after 68 weeks achieve HbA1c <7.0% (53 mmol/mol)

Patients who after 68 weeks achieve HbA1. <6.5% (48 mmol/mol)

Patients who after 68 weeks achieve body weight reduction 210% and HbA1. <7.0%
Patients who after 68 weeks achieve body weight reduction 215% and HbA1. <7.0%
Change from baseline at week 0 to week 68 in DBP

Change from baseline at week 0 to week 68 in serum lipids

Change from baseline at week 0 to week 68 in CRP

Change from baseline at week 0 to week 68 in PAI-I activity

Change from baseline at week 0 to week 68 in SF-36

Change from baseline at week 0 to week 68 in IWQOL-Lite-CT

Responders for SF-36 physical functioning score

Responders for IWQOL-Lite-CT physical function domain (5-items) score

Exploratory secondary outcome measures:

. Change from baseline in antidiabetic drug medication
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° Change from baseline in antihypertensives
Change from baseline in lipid-lowering medication

. Work productivity: Six-minute walking test (6MWT) and Work Productivity and Activity
Impairment Questionnaire - Specific Health Problem V2.0 (WPAI-SHP)

The safety outcome measures were: AEs, vital signs, clinical laboratory tests including amylase,
lipase and calcitonin, and albuminuria.

The schedule of study procedures is summarised in Table 7.2.2.1.
7.2.2.5. Randomisation and blinding methods

Patients were randomised 1:1:1 to 1 mg, 2.4 mg and placebo by IWRS. The treatments were
identical in appearance. However, the titration regimens for the semaglutide 1.0 and 2.4 mg
doses were different. Hence it would be possible to determine patients could not be in the 1.0 mg
or 2.4 mg treatment groups.

7.2.2.6.  Analysis populations
The FAS included all randomised patients and was analysed as ITT.

The SAS included all randomised patients exposed to at least one dose of randomised treatment
and was analysed “as treated”.

7.2.2.7. Sample size

The sample size was determined for the primary and confirmatory efficacy outcome measures,
using the assumptions in Table 7.2.2.2.

7.2.2.8. Statistical methods

For continuous outcome measures, hypothesis tests were performed using ANCOVA models with
stratification groups and baseline measures as covariates. Dichotomous variables were analysed
using logistic regression models with stratification groups and baseline measures as covariates.

Imputation was performed by RD-MI. The imputation was tested using sensitivity analyses.
Multiplicity was addressed using a hierarchical approach to hypothesis testing.
7.2.2.9.  Participant flow

There were 1595 patients screened and 1210 were randomised: 403 to semaglutide 1 mg, 404 to
semaglutide 2.4 mg and 403 to placebo (Table 7.2.2.3). One patient in each group was not
exposed to study treatment. All randomised patients were included in the FAS and all exposed
patients were included in the SAS. There were 354 (87.8%) patients in the semaglutide 1 mg
group, 357 (88.4%) in the semaglutide 2.4 mg group and 347 (86.1%) in the placebo who
completed treatment. There were 390 (96.8%) patients in the semaglutide 1 mg group, 391
(96.8%) in the semaglutide 2.4 mg group and 383 (95.0%) in the placebo who completed the trial.
There were 13 (3.2%) patients in the semaglutide 1 mg group, 13 (3.2%) in the semaglutide 2.4
mg group and 20 (5.0%) in the placebo who withdrew from the trial. There were 19 (4.7%)
patients in the semaglutide 1 mg group, 26 (6.4%) in the semaglutide 2.4 mg group and 13 (3.2%)
in the placebo who discontinued study treatment because of an AE.

7.2.2.10. Major protocol violations/deviations

There were no major protocol deviations leading to exclusion from analysis or that were
considered to impact on the study conclusions. Some of the protocol deviations were dues to on-
site visits being converted to phone visits as a result of COVID.

7.2.2.11. Baseline data

There were 616 (50.9%) females and 594 (49.1%) males (Table 7.2.2.4). There were 751
(62.1%) White patients, 317 (26.2%), Asian and 100 (8.3%) Black or African American. The age
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range was 19 to 84 years, weight range was 54.4 to 199.2 kg, waist circumference range was 80.0
to 174.0 cm and BMI range was 26.5 to 66.2 kg/m? (Table 7.2.2.5). The study groups were similar
in demographic, physical and glycaemic characteristics at baseline. At baseline, hypertension was
reported by 70.1% patients, dyslipidaemia by 68.3%, obstructive sleep apnoea by 14.5%,
coronary artery disease by 8.2%, knee osteoarthritis by 16.2% and non-alcoholic fatty liver
disease by 21.6%. Diabetic neuropathy was reported by 20.2% patients, diabetic nephropathy by
12.7% and diabetic retinopathy by 10.2%. OADs were used by 287 (96.0%) patients in the
semaglutide 1.0% group, 387 (95.8%) in the semaglutide 2.4 mg and 382 (94.8%) in the placebo.
The most frequently used OAD was metformin. Biguanides were used by 90.2% patients,
sulfonylurea by 25.1%, SGLT-2 inhibitor by 23.5% and thiazolidinediones by 4.5%.

7.2.2.12. Results for the primary efficacy outcome

Semaglutide 2.4 mg was superior to placebo for the primary efficacy outcome measures. The
mean (SD) change in body weight (%) from baseline to Week 68 was -7.2 (6.6) % for semaglutide
1.0 mg, -9.9 (8.0) % for semaglutide 2.4 mg and -3.3 (5.5) % for placebo; estimated treatment
difference (95% CI), semaglutide 2.4 mg - placebo, -6.21 (-7.28 to -5.15) %, p <0.0001; and
semaglutide 2.4 mg - semaglutide 1.0 mg, -2.65 (-3.66 to -1.64) %, p <0.0001. The change in body
weight was greater for the semaglutide 2.4 mg group compared to the semaglutide 1 mg group,
and body weight decreased to Week 52 and then appeared to stabilise (Figure 7.2.2.1).

The number (%) achieving weight loss 25% at Week 68 was 209 (59.2%) in the semaglutide 1 mg
group, 257 (73.2%) in the semaglutide 2.4 mg and 94 (27.6%) in the placebo: OR (95% CI),
semaglutide 2.4 mg/placebo, 4.88 (3.58 to 6.64), p <0.0001; and for semaglutide 2.4
mg/semaglutide 1 mg, 1.62 (1.21 to 2.18), p = 0.0012.

The sensitivity analyses confirmed the primary analyses.
7.2.2.13. Results for other efficacy outcomes
Confirmatory secondary efficacy outcome measures:

. The number (%) achieving weight loss 210% at Week 68 was 105 (29.7%) in the
semaglutide 1 mg group, 175 (49.9%) in the semaglutide 2.4 mg and 24 (7.1%) in the
placebo: OR (95% CI), semaglutide 2.4 mg/placebo, 7.41 (4.89 to 11.24), p <0.0001; and for
semaglutide 2.4 mg/semaglutide 1 mg, 2.07 (1.53 to 2.80), p <0.0001.

. The number (%) achieving weight loss 215% at Week 68 was 51 (14.4%) in the
semaglutide 1 mg group, 99 (28.2%) in the semaglutide 2.4 mg and nine (2.6%) in the
placebo: OR (95% CI), semaglutide 2.4 mg/placebo, 7.65 (4.11 to 14.22), p <0.0001; and for
semaglutide 2.4 mg/semaglutide 1 mg, 2.17 (1.50 to 3.15), p <0.0001.

° The mean (SD) change in waist circumference from baseline to Week 68 was -6.9 (6.8) kg
for semaglutide 1.0 mg, -9.7 (8.1) kg for semaglutide 2.4 mg and -4.3 (6.5) kg for placebo;
estimated treatment difference (95% CI), semaglutide 2.4 mg - placebo, -4.88 (-5.97 to -
3.79) kg, p <0.0001; and semaglutide 2.4 mg - semaglutide 1.0 mg, -2.69 (-3.72 to -1.65) kg,
p <0.0001. The change in waist circumference was greater for the semaglutide 2.4 mg
group compared to the semaglutide 1 mg group, and waist circumference decreased to
Week 52 and then appeared to stabilise (Figure 7.2.2.2).

. Both semaglutide groups had superior control of HbA;. compared to placebo, but there was
no significant difference between the dose levels (Figure 7.2.2.3). The mean (SD) change in
HbA1. from baseline to Week 68 was -1.5 (1.1) % for semaglutide 1.0 mg, -1.7 (1.2) % for
semaglutide 2.4 mg and -0.3 (1.3) % for placebo; estimated treatment difference (95% CI),
semaglutide 2.4 mg - placebo, -1.23 (-1.42 to -1.05) %, p <0.0001; semaglutide 1 mg -
placebo, -1.08 (-1.28 to -0.89) %, p <0.0001; and semaglutide 2.4 mg - semaglutide 1.0 mg, -
0.15 (-0.34 to -0.04) %, p=0.1218.

. The mean (SD) change in SBP from baseline to Week 68 was -3 (15) mmHg for semaglutide
1.0 mg, -4 (14) mmHg for semaglutide 2.4 mg and 0 (15) mmHg for placebo; estimated
treatment difference (95% CI), semaglutide 2.4 mg - placebo, -3.43 (-5.57 to -1.30) mmHg,
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p = 0.0016; and semaglutide 2.4 mg - semaglutide 1.0 mg, -1.04 (-3.33 to 1.24) mmHg, p =
0.3713.

The mean (SD) change in SF-36 physical functioning score from baseline to Week 68 was
2.1 (6.89) for semaglutide 1.0 mg, 2.8 (7.7) for semaglutide 2.4 mg and 0.8 (7.0) for placebo;
estimated treatment difference (95% CI), semaglutide 2.4 mg - placebo, 1.52 (0.44 to 2.61),
p = 0.0061; and semaglutide 2.4 mg - semaglutide 1.0 mg, 0.12 (-0.95 to 1.20), p = 0.8235.
The mean (SD) change in IWQOL-Lite-CT Physical Function from baseline to Week 68 was
8.5 (18.8) for semaglutide 1.0 mg, 11.4 (20.8) for semaglutide 2.4 mg and 4.9 (20.4) for
placebo; estimated treatment difference (95% CI), semaglutide 2.4 mg - placebo, 4.83 (1.79
to 7.86), p = 0.0018; and semaglutide 2.4 mg - semaglutide 1.0 mg, 1.41 (-1.50 to 4.32),p =
0.3423.

Supportive secondary efficacy outcome measures:

The mean (SD) change in body weight (kg) from baseline to Week 68 was -7.1 (6.7) kg for
semaglutide 1.0 mg, -9.9 (8.5) kg for semaglutide 2.4 mg and -3.4 (6.2) kg for placebo;
estimated treatment difference (95% CI), semaglutide 2.4 mg - placebo, -7.48 (-8.51 to -
6.45) kg, p <0.0001: and semaglutide 2.4 mg - semaglutide 1.0 mg, -3.13 (-4.16 to -2.10) kg,
p <0.0001.

The number (%) achieving weight loss 220% at Week 68 was 18 (5.1%) in the semaglutide
1 mg group, 50 (14.2%) in the semaglutide 2.4 mg and four (1.2%) in the placebo: OR (95%
CI), semaglutide 2.4 mg/placebo, 6.84 (2.86 to 16.33), p <0.0001; and for semaglutide 2.4
mg/semaglutide 1 mg, 2.83 (1.64 to 4.90), p = 0.0002.

The mean (SD) change in BMI from baseline to Week 68 was -2.6 (2.4) kg/m?2 for
semaglutide 1.0 mg, -3.6 (3.1) kg/m?2 for semaglutide 2.4 mg and -1.2 (2.1) kg/m? for
placebo; estimated treatment difference (95% CI), semaglutide 2.4 mg - placebo, -2.26 (-
2.63 to -1.88) kg/m2, p <0.0001; and semaglutide 2.4 mg - semaglutide 1.0 mg, -0.97 (-1.33
to -0.61) kg/m2, p <0.0001. The change in BMI was greater for the semaglutide 2.4 mg
group compared to the semaglutide 1 mg group, and BMI decreased to Week 52 and then
appeared to stabilise (Figure 7.2.2.4).

The number (%) achieving HbA1. <6.5% at Week 68 was 221 (63.1%) in the semaglutide 1
mg group, 252 (72.0%) in the semaglutide 2.4 mg and 48 (14.2%) in the placebo: OR (95%
CI), semaglutide 2.4 mg/placebo, 10.91 (7.51 to 15.85), p <0.0001; and for semaglutide 2.4
mg/semaglutide 1 mg, 1.39 (1.03 to 1.88), p = 0.0336.

The number (%) achieving HbA1. <7.0% at Week 68 was 266 (76.0%) in the semaglutide 1
mg group, 288 (82.3%) in the semaglutide 2.4 mg and 87 (25.8%) in the placebo: OR (95%
CI), semaglutide 2.4 mg/placebo, 9.77 (6.85 to 13.93), p <0.0001; and for semaglutide 2.4
mg/semaglutide 1 mg, 1.40 (1.01 to 1.96), p = 0.0466.

The number (%) achieving weight loss >10% and HbA1. <7.0% at Week 68 was 105
(27.9%) in the semaglutide 1 mg group, 170 (44.6%) in the semaglutide 2.4 mg and 25
(6.7%) in the placebo: OR (95% CI), semaglutide 2.4 mg/placebo, 8.53 (5.42 to 13.45), p
<0.0001; and for semaglutide 2.4 mg/semaglutide 1 mg, 2.08 (1.54 to 2.81), p <0.0001.
The number (%) achieving weight loss >15% and HbA1. <7.0% at Week 68 was 49 (13.0%)
in the semaglutide 1 mg group, 98 (25.7%) in the semaglutide 2.4 mg and 11 (2.9%) in the
placebo: OR (95% CI), semaglutide 2.4 mg/placebo, 8.01 (4.19 to 15.28), p <0.0001; and for
semaglutide 2.4 mg/semaglutide 1 mg, 2.30 (1.57 to 3.35), p <0.0001.

The mean (SD) change in FPG from baseline to Week 68 was -2.0 (2.5) mmol/L for
semaglutide 1.0 mg, -2.1 (2.5) mmol/L for semaglutide 2.4 mg and -0.1 (2.9) mmol/L for
placebo; estimated treatment difference (95% CI), semaglutide 2.4 mg - placebo, -2.03 (-
2.40 to -1.67) mmol/L, p <0.0001; and semaglutide 2.4 mg - semaglutide 1.0 mg, -0.32 (-
0.69 to 0.05) mmol/L, p = 0.0893.

There was no significant difference between the treatment groups in the ratio of fasting
insulin at Week 68 to baseline: geometric mean (CV) 0.94 (58.6) for semaglutide 1 mg, 0.89
(65.3) for semaglutide 2.4 mg and 0.93 (53.1) for placebo.
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There was no significant difference in DBP. The mean (SD) change in DBP from baseline to
Week 68 was -1 (9) mmHg for semaglutide 1.0 mg, -2 (9) mmHg for semaglutide 2.4 mg and
-1 (9) mmHg for placebo; estimated treatment difference (95% CI), semaglutide 2.4 mg -
placebo, -0.67 (-1.95 to -0.61) mmHg, p = 0.3070; and semaglutide 2.4 mg - semaglutide 1.0
mg, -0.91 (-2.20 to 0.38) mmHg, p = 0.1659.

VLDL cholesterol, free fatty acids and triglycerides decreased in the semaglutide 2.4 mg
group relative to placebo (Figure 7.2.2.5).

The geometric mean (CV) ratio of Week 68 to baseline for hsCRP, on treatment, was 0.57
(114.4) for semaglutide 1.0 mg, 0.47 (124.4) for semaglutide 2.4 mg and 0.83 (87.9) for
placebo; estimated treatment ratio (95% CI), semaglutide 2.4 mg / placebo, 0.61 (0.54 to
0.70), p <0.0001; and semaglutide 2.4 mg / semaglutide 1.0 mg, 0.88 (0.77 to 1.01) mmHg, p
=0.0621.

The geometric mean (CV) ration of Week 68 to baseline for PAI-I activity, on treatment, was
1.20 (74.2) for semaglutide 1.0 mg, 1.04 (80.5) for semaglutide 2.4 mg and 1.41 (67.3) for
placebo; estimated treatment ratio (95% CI), semaglutide 2.4 mg / placebo, 0.76 (0.71 to
0.82), p <0.0001; and semaglutide 2.4 mg / semaglutide 1.0 mg, 0.87 (0.81 to 0.93), p
<0.0001.

The number (%) achieving at least a 4.3-point increase from baseline in SF-36 Physical
Functioning score at Week 68 was 88 (23.8%) in the semaglutide 1 mg group, 111 (29.5%)
in the semaglutide 2.4 mg and 68 (18.6%) in the placebo: OR (95% CI), semaglutide 2.4
mg/placebo, 1.72 (1.16 to 2.55), p = 0.0071; and for semaglutide 2.4 mg/semaglutide 1 mg,
1.09 (0.75 to 1.58), p = 0.6517.

There were significant improvements in the Semaglutide 2.4 mg group relative to placebo
for the physical functioning and general health components of the SF-36 (Figure 7.2.2.6).
The number (%) achieving at least a 20-point increase from baseline in IWQOL-Lite-CT
Physical Function at Week 68 was 107 (29.0%) in the semaglutide 1 mg group, 131 (34.8%)
in the semaglutide 2.4 mg and 83 (22.7%) in the placebo: OR (95% CI), semaglutide 2.4
mg/placebo, 1.73 (1.20 to 2.49), p = 0.0030; and for semaglutide 2.4 mg/semaglutide 1 mg,
1.12 (0.80 to 1.56), p = 0.5231.

Semaglutide 2.4 mg was superior to placebo for all the components of the IWQOL-Lite-CT
but there were no significant differences in comparison with semaglutide 1 mg (Figure
7.2.2.7).

Six-minute walking test improved from baseline for all the treatment groups, with the
greatest improvement in the semaglutide 2.4 mg group: mean (SD) change from baseline
8.6 (114.0) m for semaglutide 1 mg, 92.7 (574.6) m for semaglutide 2.4 mg and 19.4 (112.6)
m for placebo.

Albuminuria and fatty liver index improved in the semaglutide 2.4 mg group relative to
placebo. Hypothesis tests were not reported for these endpoints.

Exploratory secondary efficacy outcome measures:

There was no significant difference between the study groups in time to discontinuation of
trial product
There was a relative increase in OAD in the placebo group relative to the semaglutide

groups (Figure 7.2.2.8).
There were no clear differences between the groups in change in hypertensive medication

(Figure 7.2.2.9).
There were no significant differences between the treatment groups in lipid-lowering

medication (Figure 7.2.2.10)

There were improvements in WPAI-SHP in all the treatment groups during the study, but
the greatest improvement was in the semaglutide 2.4 mg group. There were no significant
differences reported between the treatment groups.
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7.2.2.14. Evaluator commentary

The design and conduct of Study NN9536-4374 was appropriate. The patient population was
representative of the target population, who also have T2DM, in Australia, and the results are
therefore generalisable.

The titration and dosing regimens were the same as those proposed for marketing in Australia.
However, the formulations (specifically concentrations) used in titration were different to those
proposed for marketing in Australia.

The background treatments were the same as those in the proposed indication: diet and exercise.

Bias was controlled through randomisation and blinding, except there was lack of blinding
between the 1.0 mg / placebo groups and the 2.4 mg / placebo groups. However, the outcome
measures were objective and the primary comparison was between semaglutide 2.4 mg and
placebo.

Multiplicity was addressed. The statistical analysis was appropriate. The outcome measures
were appropriate and measured different aspects of treatment effect.

Semaglutide at a dose of 2.4 mg weekly resulted in a sustained and clinically significant loss of
weight over a one-year period compared with both placebo and semaglutide 1.0 mg groups. This
was matched by clinically significant decreases in waist circumference and BMI. There were
improvements in cardiovascular endpoints: lipid profile, surrogate markers (hsCRP and PAI-I)
and in blood pressure in both semaglutide groups. There were improvements in glycaemic
control in both semaglutide groups, with no significant differences between the dose levels.
There were signi