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The individual response to pharmacotherapy for

nagement is variable, due to the complex

Pharmacotherapy is an effective and safe approach
to treating obesity, and can facilitate health
behavior changes for many people living with
obesity. As with other chronic diseases such as
type 2 diabetes or hypertension, pharmacotherapy
is an important pillar in the management of obesity.

The focus of obesity management should be the
improvement of health parameters (metabolic,
mechanical, mental, and/or quality of life), not solely
weight reduction, and should include outcomes that
the patient identifies as important. Obesity and
overweight are defined by body mass index (BMI) in
clinical trials, which itself does not adequately
reflect body composition, fat distribution, or the
presence of adiposity-related complications. The
prescriber should interpret recommendations with
ethnicity-specific BMI criteria and/or additional sex-
and ethnicity-specific anthropometric assessments
of adiposity in mind.

There are six medications indicated for long-term
obesity management in Canada as adjuncts to
health behaviour changes: Iiragl%ide gSaxenda®),
naltrexone/bupropion (Contrave %jorlistat
Xenical ),6emaglutide (Wegovy™®), tirzepaéide
Zepbound™), and setmelanotide (Imcivree®). All
six medications are effective in achieving clinically
significant, durable weight loss and providing
important health benefits.

and heterogeneous nature of obesity. Efficacy (both
for weight loss and management of adiposity-
related health issues), mechanism of action,
potential side effects/tolerability, contraindications,
medication interactions, mode of administration,
cost, access, and patient preference are all
important considerations in choosing the most
appropriate obesity pharmacotherapy.

Obesity pharmacotherapy should be tailored to the
individual, and medication should be titrated as
tolerated to achieve the desired clinical effect.
Some individuals may achieve their treatment goals
with doses lower than the maximum dose of
medication. Provided that the medication is well
tolerated, patients should be treated for obesity-
Lelat?d complications at a dose that demonstrates
enefit.

Obesity medications are intended as part of a long-
term treatment strategy. Clinical trials of
pharmacotherapy for obesity management
consistently demonstrate weight regain and
regression of health improvements when treatment
is stopped.

Compounded medications are not currently
approved as pharmacotherapy for obesity
management in Canada and should not be used for
this purpose.
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Recommendations

1. We recommend the use of measures of central
adiposity (using sex- and ethnicity-specific cut
offs if applicable) such as waist circumference,
waist-to-hip ratio and/or waist-to-height ratio, in
addition to ethnicity-specific BMI thresholds
and/or adiposity-related complications, to guide
the decision to initiate pharmacotherapy. ™
[Level 3, Grade C]

2. We suggest the initiation of obesity
pharmacotherapy for adults with excess
adiposity be personalized to meet individual
values, preferences and treatment goals to
support an approach that is safe, effective,
culturally acceptable, and affordable for long-
term adherence. [Level 4, Grade D, Consensus]

3. Pharmacotherapy for obesity management
should be offered to individuals with BMI = 30
kg/m2 * or BMI = 27 kg/m2 * with adiposity
related complications, in conjunction with health
behaviour changes:

semaglutide 2.4 mg weekly (BMI =27 kg/m?)
[Level 1a, Grade A] ®

tirzepatide 5 mg, 10 mg, or 15 mg weekly
(BMI 227 kg/m?) [Level 1a, Grade A] ¢
liraglutide 3 mg daily (BMI 227 kg/m?)

[Level 2a, Grade B] 7

naltrexone/bupropion 16 mg/180 mg BID
(BMI 27-45 kg/m?) [Level 2a, Grade B]
orlistat 120 mg TID (BMI 28-47 kg/m?2)
[Level 2a, Grade B] ®

*see recommendation #1

4. Pharmacotherapy for obesity management
should be used long term, when effective, in
conjunction with health behaviour changes to:

— avoid weight regain and regression of health
benefits achieved with pharmacotherapy
semaglutide 2.4 mg weekly [Level 13,
Grade A],
tirzepatide 10 mg or 15 mg weekly
[Level 1a, Grade A] ™,
orlistat 120 mg TID [Level 2a, Grade B]®

— maintain weight loss and prevent weight
regain following health behavior changes
liraglutide 3 mg daily [Level 2a, Grade B] 2
orlistat 120 mg TID [Level 2a, Grade B] *
tirzepatide 10 mg or 15 mg
[Level 2a, Grade B]

5. Pharmacotherapy should be offered, in
conjunction with health behaviour changes, to
reduce the occurrence of major adverse
cardiovascular events (MACE) in people with
established atherosclerotic cardiovascular
disease (ASCVD) and BMI = 27 kg/m?, in addition
to standard of care for ASCVD:

semaglutide 2.4 mg weekly [Level 23,
Grade B] s
*see recommendation #1

6. Pharmacotherapy should be offered in

conjunction with health behavior changes in
addition to standard of care in people living with
heart failure with preserved ejection fraction
(HFpEF) and BMI = 30 kg/m?, for weight loss and:

— a composite of reduction in cardiovascular
death or a worsening heart failure event
tirzepatide 15 mg weekly,
[Level 1a, Grade A] ™

— improvement in heart failure symptoms
semaglutide 2.4 mg weekly
[Level 1a, Grade A] 7,
tirzepatide 15 mg weekly
[Level 1a, Grade A] '

*see recommendation #1

Obesity pharmacotherapy, in conjunction with
health behaviour changes, for people living with
prediabetes should be offered for weight loss
and to:

— reduce the risk of progression to type 2
diabetes

liraglutide 3 mg daily (BMI 227 kg/m?)
[Level 2a, Grade B] '

orlistat 120 mg TID (BMI =30 kg/m2%*)
[Level 2a, Grade B] ™

tirzepatide 5 mg, 10 mg or 15 mg weekly
(BMI 227 kg/m?) [Level 2a, Grade B] »

— achieve normoglycemia

semaglutide 2.4 mg weekly
(BMI =30 kg/m?) [Level 1a, Grade A] 2

*see recommendation #1

Obesity pharmacotherapy should be offered, in
conjunction with health behaviour changes, in
people living with type 2 diabetes (T2D) for
weight loss and improvement in glycemic control:
semaglutide 2.4 mg weekly (BMI = 27 kg/m?)
[Level 1a, Grade A] 2
tirzepatide 10 mg or 15 mg weekly
(BMI = 27 kg/m”? [Level 1a, Grade A] 2
liraglutide 3 mg daily (BMI = 27 kg/m?)
[Level 2a, Grade B]
naltrexone/bupropion 16 mg/180 mg BID
(BMI 27-45 kg/m?) [Level 2a, Grade B] %
orlistat 120 mg TID (BMI 27-43 kg/m?)
[Level 2a, Grade B] 2

*see recommendation #1

Pharmacotherapy may be offered, in conjunction
with health behaviour changes, in treating people
living with metabolic dysfunction-associated
steatohepatitis (MASH), for weight loss and:
— resolution of MASH without worsening of
fibrosis:
semaglutide 2.4 mg weekly
[Level 2a, Grade B]¥
liraglutide 1.8 mg daily (BMI 225 kg/m2*)
[Level 3, Grade C] 2
tirzepatide 5 mg, 10 mg or 15 mg weekly
(BMI 27-50 kg/m?) [Level 3, Grade C]

— improvement in fibrosis without worsening
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10.

11.

of MASH:
semaglutide 2.4 mg weekly [Level 2a,
Grade B]
tirzepatide 5 mg, 10 mg or 15 mg weekly
(BMI 27-50 kg/m?) [Level 3, Grade C]

*see recommendation #1

Pharmacotherapy should be offered, in
conjunction with health behaviour changes, for
weight loss and improvement in apnea-hypopnea
index in people who are living with moderate to
severe obstructive sleep apnea (0SA) and
BMI = 30 kg/m?, and who are:
— unwilling or unable to use positive airway
pressure therapy
tirzepatide 10 mg or 15 mg [Level 1a,
Grade A] ®
liraglutide 3 mg daily [Level 2a, Grade B] *
— using positive airway pressure therapy

tirzepatide 10 mg or 15 mg [Level 1a,
Grade A] ®

*see recommendation #1

Pharmacotherapy for obesity management
should be offered, in conjunction with health
behaviour changes, for individuals living with

Key Messages For People Living

With Obesity

Obesity medications are safe and effective for
managing weight and weight-related health issues,
often in combination with health behaviour changes,
and/or psychological interventions.

The goals in obesity management should include
improving health, and should include outcomes that
are important to you.

When choosing a weight management medication with
your healthcare professional, consider potential benefit
to your obesity-related health conditions, effect on
weight, potential side effects, form (injection vs. pill),
dosing frequency, interaction with other medications,
and cost.

There are six medications approved by Health Canada
for long-term obesity management: liraglutide
Saxenda®), naltrexone/bupropion (Contrave®), orlistat
Xenical®), semaglutide (Wegovy®), tirzepatide
Zepbound?®), and setmelanotide (Imcivree®). These
medications can help you to achieve and maintain
improvements in weight and health complications
associated with excess weight. These medications
have been proven to be effective for obesity
management in clinical trials.

The dose of weight management medication should
be tailored to you, depending on the goals of
treatment, as needed and as tolerated. You may
achieve your treatment goals with a dose that is lower
than the maximum dose for that medication.

12.

13.

knee osteoarthritis and BMI = 30 kg/m? for
weight loss and reduction in knee pain:
semaglutide 2.4 mg weekly
[Level 1a, Grade A]

*see recommendation #1

Setmelanotide up to 3 mg daily may be offered
for weight management for people with BMI =30
kg/m? and:

— Bardet-Biedl syndrome [Level 2a, Grade B] =

— genetically confirmed biallelic pro-
opiomelanocortin (POMC), proprotein
convertase subtilisin/kexin type 1 (PCSK1),
or leptin receptor (LEPR) deficiency due to
variants interpreted as pathogenic, likely

athogenic, or of uncertain significance
Level 3, Grade C] *

*see recommendation #1

We recommend against the use of compounded
medications, prescription medications, or over-
the-counter medications other than those
approved in Canada for weight loss in people
with excess adiposity [Level 4, Grade D,
Consensus].

Weight management medications are intended as part
of a long-term treatment strategy. Stopping medication
can lead to weight regain and a loss of the health
benefits you've experienced.

Compounded medications and medications that are
not approved for obesity treatment may not be safe or
effective for obesity management and should be
avoided.

Canadian Adult Obesity Clinical Practice Guideline
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Introduction

Sustained weight loss is associated with improvements in health
complications associated with obesity. 3*%7 Health behaviour
changes alone generally achieve only a 3% — 5% weight loss,
which is most often not sustained over the long term and not
sufficient to improve most adiposity-related complications. 3840
Pharmacotherapy for obesity management should be utilized to
decrease weight, optimize health and support adherence to
health behaviour changes.

Despite the high prevalence of obesity, (see Epidemiology of
Adult Obesity chapter) obesity medications are prescribed far
less frequently than medications for other chronic medical
conditions, such as type 2 diabetes (T2D)*'. The adoption of
novel diabetes medications is markedly greater and more rapid
than the adoption rate of new pharmacotherapies for weight
management. 2 Amongst people seeking or receiving obesity
care in a US study between 2015-2023, only 8% had received a
prescription for obesity pharmacotherapy. 4 Contributing factors
include lack of public and limited private reimbursement of
obesity pharmacotherapy, cost considerations, weight stigma
and bias within the healthcare community and general public,
internalized weight bias, time constraints within a busy clinical
practice, insufficient financial and systemic support for obesity
management, as well as clinician inexperience, and/or
misperceptions about the efficacy and safety of available
treatments. **(see Reducing Weight Bias in Obesity
Management, Practice & Policy chapter)

This guideline chapter provides a review of the literature
pertaining to the efficacy and safety of the obesity medications
currently approved by Health Canada. This guideline is written
with the primary care clinician as the main audience, but is also
intended for all clinicians whose practices encompass adults
with obesity with or without weight-related health complications.
This guideline may also be used by policymakers, insurers,
people living with obesity, and their families.

There are six medications approved for obesity management in
Canada: liraglutide 3 mg subcutaneously daily, naltrexone/
bupropion 16/180 mg orally BID, orlistat 120 mg orally TID,
semaglutide 2.4 mg subcutaneously weekly, tirzepatide 5 mg, 10
mg, and 15 mg subcutaneously weekly, and setmelanotide up to
3 mg subcutaneously daily. It is recognized that some other
medications available in Canada, though not approved for
obesity management, are used off-label for this purpose. Thus,
our literature search employed an open strategy to capture all
pharmacotherapy agents studied for obesity management.
However, except for metformin, which is recommended for
prevention of antipsychotic-induced weight gain (see The Role of
Mental Health chapter), we discourage healthcare professionals
from using medications solely for obesity management if they
lack regulatory approval for this indication or evidence-based
recommendations for their use. Non-prescription treatments and
supplements are reviewed separately in the Commercial
Products and Programs in Obesity Management chapter.

This guideline addresses clinical questions regarding the
efficacy of pharmacotherapy in people with obesity, for the
management of weight and weight-related complications.
Search strategies were employed to identify studies of
pharmacotherapy in subpopulations with important adiposity-
related complications including atherosclerotic cardiovascular
disease, heart failure, prediabetes, type 2 diabetes, metabolic-
associated steatotic liver disease and steatohepatitis,
dyslipidemia, hypertension, obstructive sleep apnea,
osteoarthritis, polycystic ovary syndrome, chronic kidney
disease, gastroesophageal reflux disease, and depression.
Search strategies were employed to identify studies of
pharmacotherapy in these subpopulations with weight loss as a
primary endpoint, and to identify studies of approved
pharmacotherapies for obesity management in these
subpopulations with complication-specific endpoints, whether or
not weight was included as an endpoint. Reduction in cravings
and improvement in quality of life are important patient
outcomes that are intertwined with successful obesity
management; as such, our search strategy included studies of

approved pharmacotherapies for obesity management on
cravings and quality of life as well.

The literature search was limited to randomized controlled trials
(RCTs) or meta-analyses of at least six months’ duration
published since the time of the last literature review for this
chapter (January 2022) until July 2024. We manually searched
reference lists and included studies that were not included in our
literature review. Randomized controlled clinical trials published
between July 2024 and May 2025, as judged by unanimous
consensus of the writing group and Obesity Canada, were
included in the chapter. For medications newly approved in
Canada since the last literature review (tirzepatide and
setmelanotide), all literature until July 2024 was included.
Setmelanotide, a melanocortin 4 receptor (MC4R) agonist, is
approved for the treatment of extremely rare monogenic forms
of obesity. As RCTs or meta-analyses are not feasible in these
populations, the search strategy for setmelanotide was
broadened to include any published clinical trial of at least 6
months’ duration which encompassed a randomized period in
which treatment initiation or withdrawal of treatment was
compared to placebo. This guideline was developed in
accordance with the AGREE Il framework *and was supported
by a team of independent methodologists from the McMaster
Evidence Review and Synthesis Team, who conducted the
evidence appraisal following the Shekelle framework * to assess
levels of evidence and grading of recommendations.

The recommendations in this clinical practice guideline are
based on clinical trials that use BMI to define obesity. In these
trials, non-white ethnicities were generally underrepresented, and
BMI criteria were utilized which were not ethnicity-specific (see
the Assessment of People Living with Obesity chapter). In
addition, BMI does not provide information on body composition
(fat versus muscle), or fat distribution (visceral versus
subcutaneous). Other anthropometric measures, such as waist
circumference, waist-to-hip ratio, and waist-to-height ratio,
correlate strongly with adiposity related complications, and vary
by sex and ethnicity. 344’ Recommendation 1 in this guideline
underscores the importance of incorporating these
anthropometric measures of central adiposity to inform
decisions regarding the initiation of pharmacotherapy for weight
management. Applying Recommendation 1 to BMI-informed
recommendations in this guideline will ensure that individuals
who do not meet ethnicity-specific BMI criteria for obesity but do
meet other sex- and ethnicity-specific anthropometric criteria,
are appropriately identified for treatment. The authors of this
guideline also advocate for a complication-centred approach to
weight management, which embraces the diverse ways in which
excess adiposity can affect health. The Edmonton Obesity
Staging System (EOSS) is a tool that encompasses a
complication-centred approach to obesity management focusing
on the burden of obesity-related complications (see the
Assessment Chapter). This approach necessarily shifts the
focus from weight alone toward managing obesity-related
complications and overall health. In this clinical practice
guideline, the term ‘adiposity-related’ is used interchangeably
with terms such as ‘weight-related’ and ‘obesity-related’ to
highlight the effect of excess body fat and its distribution on
health conditions. 4

This guideline makes evidence-based recommendations for
medications which are licensed for weight management in
Canada, even if the medication is not licensed for the specific
recommendation. This off-label prescribing aligns with medical
ethic)s and recommendations of Canada's Drug Agency (CDA-
AMC). #

All recommendations in this chapter are either updated or new
since the most recent guideline update in 2022, reflecting the
rapid and impactful advancements in the field of obesity
pharmacotherapy.

Canadian Adult Obesity Clinical Practice Guideline
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Appendix 1. Pharmacotherapy for Obesity in Adults

Liraglutide

Naltrexone/
Bupropion

Orlistat

Semaglutide

Tirzepatide

Mode of administration Subcutaneous Oral Oral Subcutaneous Subcutaneous
Dose/frequency 3 mg daily 16/180 mg BID (8/90mg 120 mg TID 2.4 mg weekly 5,10, 15 mg weekly

per tablet)
Titration Schedule* 0.6mg daily x 1 week then 1 tablet daily x 1 week No titration 0.25mg weekly x 4 weeks 2.5mg weekly x 4 weeks

1.2mg daily x 1 week then
1.8mg daily x 1 week then
2.4mg daily x 1 week then
3.0 mg daily

then

1 tablet BID x 1 week then
2 tablets in AM,1 tablet in
PM x 1 week then

2 tablets BID

then

0.5mg weekly x 4 weeks
then

Tmg weekly x 4 weeks
then

1.7mg weekly x 4 weeks
then

2.4mg weekly

then
5mg weekly

If increase indicated after
4 weeks at 5mg then
7.5mg weekly x 4 weeks
then

10mg weekly

If increase indication after
4 weeks at 10mg then
12.5mg weekly x 4 weeks
then

15mg weekly

% weight loss, placebo
subtracted

5.4% at 56 weeks ’

4.8% at 56 weeks®

2.9% at 1 year®

12.4% at 68 weeks °

11.9% (5mgQ)
16.4% (10 mg)
17.8%(15 mg%

at 72 weeks*®

Effect on weight over
longer term, placebo
subtracted

4.3% at 3 years™

Not studied

2.8kg at 4 years™

12.6% at 104 weeks 8

11% (5mg)
17.4% (10mg)
18.4% (15 mg)

at 176 weeks 2°

% of patients achieving =
5% weight loss

63.2% (vs. 27.1% with
placebo)’

48% (vs. 16% with
placebo)?®

54% (vs. 33% with
placebo) ¢

86.4% (vs 31.5% with
placebo) °

85.1% (5mg)
88.9% 21 Omg
90.9% (15mg
(vs 34.5% with placebo)

% of patients achieving =

33.1% (vs. 10.6% with

25% (vs. 7% with

26% (vs. 14%with

69.1% (vs 12% with

68.5% (5mQ)

10% weight loss placebo)’ placebo)?® placebo) & placebo) ® 78.1% (10mgq)

83.5% (15 mQ)

(vs 18.8% with placebo)®
%of patients achieving 14.4% (vs 3.5% with 12% (vs. 2% with Not studied 50.5% (vs 4.9% with 48.0 % (5mg)

215% weight loss

placebo)’

placebo) ¢

placebo) ®

66.6 %(10mg)
70.6 % (15mQ)
(vs 8.8 % with placebo)®

%u
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Liraglutide

Naltrexone/
Bupropion

Orlistat

Semaglutide

Tirzepatide

% of patients achieving Not studied Not studied Not studied Statistical significance not | 30.0 % (5mg)
220% weight loss tested 50.1 % (10 mg)

56.7 % (15mg

(vs 3.1% with placebo)®
Effect on maintenance of 6.2% additional placebo- Not studied 2.4kg less weight regain Not studied 94% patients able to

previous lifestyle-induced
weight loss

subtracted weight loss at
1 year

vs. placebo over 3 years '

maintain at least 80% of
weight lost vs 43.8% with
placebo™

Contraindications

+  Personal or family
history of medullary
thyroid cancer

+  Personal history of
MEN2 syndrome

+  Pregnancy, women
attempting
conception,
breastfeeding

Uncontrolled
hypertension

Any opioid use
History of, or risk
factors for, seizure

Abrupt discontinuation
of alcohol

Concomitant
administration of
monoamine oxidase
inhibitors (MAOI)

Severe hepatic
impairment

End-stage renal failure
Pregnancy, women

attempting conception,
breastfeeding

+  Cholestasis

+  Chronic
malabsorption
syndrome

. Pregnancy, women
attempting
conception,
breastfeeding

+  Personal or family
history of medullary
thyroid cancer

+  Personal history of
MEN2 syndrome

+  Pregnancy, women
attempting
conception,
breastfeeding

+  Personal or family
history of medullary
thyroid cancer

+  Personal history of
MEN2 syndrome

+  Pregnancy, women
attempting
conception, breast-
feeding

Common side effects

Nausea, constipation,
diarrhea, vomiting

Nausea, constipation,
headache, dry mouth,
dizziness, diarrhea

Loose, oily stools, flatus

Nausea, diarrhea,
constipation, vomiting

Nausea, diarrhea,
constipation, dyspepsia,
vomiting

Rare side effects

+  Cholelithiasis
. Pancreatitis

+  Seizure
+  Worsening of
depression

+  Liver failure
*  Nephrolithiasis
+  Acute kidney injury

+  Cholelithiasis
. Pancreatitis

+  Cholelithiasis
. Pancreatitis

Drug interactions

Yes: See chapter text

+  May reduce availability
of oral contraceptives

+  Fat-soluble vitamins
+  Levothyroxine

+  Cyclosporine

+  Oral anticoagulants
+  Anticonvusants

Reduces absorption of
oral contraceptive
during titration phase;
switch to a non-oral
contraceptive method,
or add a barrier method
of contraception for 4
weeks after initiation
and for 4 weeks after
each dose escalation

*The medication can be titrated up more gradually and may need to be down-titrated if side effects or tolerance issues arise.
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Appendix 2. Pharmacotherapy for Obesity in Adults: Effects on adiposity-related complications

Naltrexone/

Liraglutide Bupropion Orlistat Semaglutide Tirzepatide
Effect on MACE Cardiovascular safety Not studied Not studied Reduction in MACE by Under Study
demonstrated ' 20% in people with ASCVD
over 40 months'®
Effect on BP, placebo -2.8; mm Hg SBP +1.8 mmHg SBP +1.7 mm Hg SBP -5.1mm Hg SBP* SBP (mm Hg)
subtracted -0.9mmHg DBP’ +0.9 mmHg DBP® -0.71 mmHg DBP "* -2.4mm Hg DBP3 -5.8 5mg))
-7.0 (10m
-6.4(1 5mg%
DBP (mm Hg)
-4.2 (5mg)
-4.5 (10mgq)
-3.6 (15 mg)°®
Effect on lipids, placebo percentage change: Percentage change: LDL -0.23 mmol/L Percentage change Percentage change:
subtracted Total chol -2.3 HDL +7.2% HDL -0.03 mmol/L " weighted mean Pooled Tirzepatide group
LDL-2.4 Triglycerides: - 9.6%° difference: Total chol -3.1%
HDL +1.9 Total chol: -5.93% LDL -4.2%
non-HDL -3.9 LDL: -6.55% HDL +8.8%

Triglycerides -9.37

Triglycerides: -18.34% "7

Triglycerides -20.3%°

Effect on HR, placebo +2.4 BPM” +1.4 BPM? No change " +4.2BPM* +0.5 BPM (5 mg)

subtracted +2.2 BPM (10 mg
+2.5BPM (15 mg)*®

Effect on HFpEF Not studied Not studied Not studied 38% reduction of
worsening HF event or CV
death over 104 weeks

(KCCQ-CSS score Improvement of Improvement of 9.8 points

placebo subtracted) 7.8 points "7 (pooled tirzepatide)

Effect on prediabetes 79% reduction in risk of Not studied 37.3% reduction in risk of 81% reversion to 93% reduction in risk of

developing T2D at
3years®

66% reversion to
normoglycemia vs 36%
with placebo '®

developing T2D at
4 years®

normoglycemia vs. 14%
with placebo at
52 weeks %!

developing T2DM at 176
weeks 2
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Liraglutide

Naltrexone/
Bupropion

Orlistat

Semaglutide

Tirzepatide

Effect on type 2 diabetes -1.0% % -0.5%2% -0.4% 2 -1.2%% -1-6% (10 mg)
(A1c, placebo subtracted) -1-6% (15 mg) %
Effect on MASH Resolution of MASH Not studied No benefit 1% Resolution of MASH Resolution of MASH
without worsening of without worsening of without worsening of
fibrosis (39% with fibrosis (62.9% vs 34.3% fibrosis:
liraglutide 1.8 mg vs. 9% with placebo) ¥
with placebo) 2 44% (5mg)
Improvement in fibrosis 56% (10mg)
without worsening of 62% (15 mg)
steatohepatitis (36.8% vs 10% (placebo)?
22.4% with placebo)?’
Improvement in fibrosis
without worsening of
MASH:
55% (5 mg)
51% (10 mg
51% (15 mg
30% (placebo) %
Effect on OSA (Change in -6.1 events per hour * Not studied Not studied Not studied Patients not using
Apnea Hypopnea Index Positive Airway Pressure
(AHI, placebo (PAP): -20.0 events per
subtracted)) hour
Patients using PAP: -23.8
events per hour?°
Effect on knee OA No benefit ' Not Studied Not Studied Improvement of Not studied
(Change in WOMAC pain 14.2 points
scale, placebo
subtracted)
Effect on PCOS Not sufficiently studied Not studied Not studied Not studied Not studied
Effect on QoL SF-36 — Improvement '7° IWQOL - Improvement? Not studied SF-36 - Improvement 5 SF-36v2 - improvement at
IWQOL - Improvement '7° IWQOL-Lite-CT - all doses "
improvement®
IWQoL -Lite-CT
improvement at all
doses ™
Effect on physical SF-36 — Improvement '7° IWQOL subscale- Not studied SF-36 - Improvement ® SF-36v2 -Improvement at
function IWQOL - Improvement '7° improvement® IWQOL - improvement s all doses "
IWQoL -Lite-CT
improvement at all
doses ™
Effect on cravings (CoEQ) | Not studied Improved Not studied Improved 7 Not studied
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Key considerations in the
use of pharmacotherapy
for obesity management

The patient and healthcare professional should work
together to identify clear goals of therapy prior to initiating
obesity pharmacotherapy. The targets of treatment should
be determined by the patient's values and preferences as
they relate to their health and well-being, and should
include a discussion around reasonable expectations of
treatment, and potential benefits versus risks of
pharmacotherapy. The treatment plan should
acknowledge the cultural heterogeneity in what is
considered acceptable or desirable in terms of body size
and shape. In addition to weight loss, treatment targets
can include reduction in cardiometabolic risk,
improvement, remission, or resolution of adiposity-related
complications, maintenance of weight loss, management
o:z ?]Ppetite and/or cravings, and improvement in quality

of life.

The mechanism of action, efficacy, potential side effects/
tolerability, and contraindications of each agent must be
considered in the context of each patient’s complications
and pre-existing medications (see Appendix 1 and
Appendix 2). The cost of medications, route of
administration and frequency of dosing should be
discussed, and must be acceptable to the patient to
optimize compliance and adherence to long term
treatment. It is important to assess concomitant
medications as possible contributors to weight gain, and
to consider alternatives where appropriate. (gsee
Assessment of People Living with Obesity chapter)

Individualized goals of treatment are important in
evaluating the success of pharmacotherapy. If goals of
therapy have not been achieved, factors contributing to a
suboptimal response such as cost, access, adequacy of
dosing, challenges in adherence, barriers to health
behaviour change, as well as psychosocial and medical
issues should be reassessed. Consideration should be
given to adding or substituting another obesity medication
or intervention if treatment goals are not being achieved
on the maximum tolerated dose.

Regulatory agencies have traditionally recommended
discontinuing pharmacotherapy for weight management if
weight loss of = 5% has not been achieved after three
months on a therapeutic dose. However, substantial
health improvements and goals of therapy may be realized
regardless of the magnitude of weight loss.

There is considerable heterogeneity in the response to any
pharmacotherapeutic agent. Currently, we do not have the
ability to predict which medication will be most effective
for a patient. Preliminary data suggest that phenotypes of
obesity * as well as metabolomic, proteomic, and genetic
profiling s may be helpful in guiding the choice of
pharmacotherapy in the future.

Obesity pharmacotherapy should be tailored to the
individual, and medication should be titrated as tolerated
to achieve the desired clinical effect. Some individuals
may achieve their treatment goals with doses lower than
the maximum dose of medication. Provided that the
medication is well tolerated, patients should be treated for
obesity-related complications at the dosage that
demonstrates benefit in clinical trials. Patients may have
more than one obesity-related health condition for which

evidence supports use of different medications for each
health condition. In the absence of definitive evidence for
selection of medication in this situation, we support
shared decision making informed by clinical priorities and
patient preference.

Some individuals may experience adverse effects related
to excessive weight loss. This can vary from feeling
uncomfortable or unhappy with their weight being too low,
feeling unwell, weakness, malnutrition, sarcopenia, and/or
frailty. If an individual experiences excessive weight loss,
it is important to assess for presence and severity of any
gastrointestinal side effects of treatment, and whether
investigations for other possible causes of weight loss are
indicated. Ensuring adequate nutritional and protein
intake and emphasizing the importance of physical
activity to retain muscle mass is important for all patients
at the onset of any weight management treatment
strategy, and requires additional attention and emphasis
for the patient experiencing excessive weight loss. In
some cases, an assessment to explore body image
constructs, the relationship between mental health and
eating/activity behaviour changes, and the potential
impact of weight loss on social relationships may be
helpful. 52 In cases of excessive weight loss, weight
management medication should be reduced to a dose
where the patient is able to regain and maintain sufficient
weight; in some cases, medication may need to be
stopped.

Pharmacotherapy for obesity management should be
considered early in the natural history of obesity, as weight
and obesity-related health complications tend to increase
and progress with time (see Assessment of People Living
with Obesity chapter). Obesity medications are intended
as part of a long-term treatment strategy. Clinical trials of
pharmacotherapy for obesity management consistently
demonstrate regain of weight and loss/regression of
health benefits when treatment is stopped. #1120

The use of pharmacotherapy for obesity management is
not recommended in pregnant or breastfeeding women,
nor in women who are trying to conceive. There are no
data available to inform on the timing of the
discontinuation of pharmacotherapy for obesity
management prior to conception (see discussion of
individual medications below).

Approved
pharmacotherapies for
obesity management

Liraglutide 3 mg SC daily

Liraglutide is a daily, subcutaneously administered human
glucagon-like peptide 1 (GLP-1) analog that acts centrally
on the pro-opiomelanocortin (POMC) and cocaine- and
amphetamine-regulated transcript (CART) neurons in the
hypothalamus to improve satiety and reduce hunger. It
also slows gastric emptying. 5% Liraglutide is approved
for long-term obesity management as an adjunct to health
behavior changes at a dose of 3 mg daily. = It is also
indicated for the treatment of obesity in pediatric patients
age 12 and older (see the Canadian Pediatric Obesity
Clinical Practice Guideline). ¢ The recommended starting
dose of liraglutide is 0.6 mg daily, with up-titration by 0.6
mg each week as tolerated to a maximum dose of

3 mg daily.
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In the SCALE obesity and prediabetes trial, among 3,731
people with BMI =30, or BMI 227 kg/m? with untreated
dyslipidemia or hypertension, without diabetes, liraglutide
3 mg with health behaviour modification resulted in weight
change of -8.0% vs -2.6% with placebo at 56 weeks.’
Weight loss of = 5% was seen in 63.2% of patients in the
liraglutide group, compared with 27.1% of patients in the
placebo group; 14.4% and 3.5% of participants lost more
than 15% weight with liraglutide 3 mg and placebo,
respectively. Placebo-subtracted change in waist
circumference was -4.2 cm with liraglutide. Patients with
prediabetes (n=2,254) were followed for 160 weeks, with
weight change of -6.1% in the liraglutide group vs.-1.9% in
placebo.® Mean weight plateaued after approximately
week 50, with most of the weight loss maintained at

3 years.

In the SCALE IBT trial including 282 participants with BMI
>30 kg/m?, liraglutide 3 mg in addition to intensive
behavioural therapy (IBT) resulted in -7.5% weight change
at 56 weeks compared to -4.0% with placebo.

In the SCALE maintenance study, amongst 422
participants with BMI =30, or BMI =227 kg/m? with obesity-
related complications who achieved -6.0% weight change
with a low-calorie diet, liraglutide 3 mg plus health
behaviour counselling resulted in an additional weight
change of -6.2% at 56 weeks compared with -0.2% in the
placebo group. More patients were able to maintain the
run-in weight loss of = 5% (81.4%) with liraglutide 3 mg
than with placebo (48.9%). Fewer patients on liraglutide
3 mg regained = 5% body weight (1.9%) compared to
placebo (17.5%). 2

The most common side effects of liraglutide are nausea,
diarrhea, constipation, vomiting and/or dyspepsia. 72185
These were mostly transient, mild to moderate in severity,
and occurred primarily during the dose-escalation period.
More gradual titration can help mitigate gastrointestinal
side effects. Liraglutide use is associated with a 1.4%
higher risk of gallstones compared to placebo. There
may be a small increased risk of pancreatitis compared to
placebo, with about half of cases seen in association with
gallstones. Liraglutide is contraindicated in patients with
a personal or family history of medullary thyroid cancer or
a personal history of multiple endocrine neoplasia type 2
(MEN 2) because of an increased risk of medullary thyroid
cancer seen in rodent studies. There have been no cases
of medullary thyroid cancer in human studies.

Postmarketing cases of intestinal obstruction and ileus
have been reported with liraglutide. ° Rare case reports
have raised concern that delayed gastric emptying from
GLP1 receptor agonists may increase risk of pulmonary
aspiration of gastric contents during general anesthesia
and deep sedation. The safety of liraglutide has not been
studied in gastroparesis and should not be used in this
population.

Naltrexone/Bupropion
16 mg/180 mg BID

Naltrexone/bupropion is a combination extended-release
tablet containing two medications. Bupropion is an
antidepressant that induces satiety centrally by enhancing
production and release of a-melanocyte stimulating
hormone (a-MSH) and B-endorphin from the POMC cells in
the hypothalamus. Naltrexone is an opioid receptor
antagonist that disrupts the auto-inhibitory effect of -
endorphin on the POMC cells by blocking the p-opioid

receptors. % Naltrexone/bupropion also influences the
mesolimbic reward system, resulting in a reduction in
cravings. #¥5 Naltrexone/bupropion is approved for long-
term obesity management as an adjunct to health
behavior changes as a combined tablet containing

8 mg naltrexone and 90 mg bupropion, given as 2 tablets
twice daily. The recommended titration schedule is one
tablet daily for the first week, with an increase by one
tablet each week as tolerated, to the maximum dose of
two tablets twice daily (16 mg /180 mg BID).

In the COR-I study of 1,742 patients with BMI 30-45 kg/m?
or BMI 27-45 kg/m? with dyslipidemia or hypertension,
without diabetes, naltrexone/bupropion 16 mg/180 mg
BID with health behavior changes was associated with
weight change of -6.1% versus -1.3% with placebo at 56
weeks. Weight loss of = 5% was seen in 48% of patients,
and = 15% weight loss was seen in 12% of patients with
naltrexone/bupropion, compared with 16% and 2% in the
placebo group, respectively. 8 Placebo-subtracted change
in waist circumference was -3.7 cm with naltrexone/
buprkopion. Mean weight loss plateaued at approximately
week 40.

In the COR-BMOD trial, 793 participants were randomized
to receive naltrexone/bupropion or placebo as an adjunct
to intensive behavior modification. Weight change at 56
weeks was -9.3% with naltrexone/bupropion vs -5.1% with
placebo. ¢

A post-hoc analysis of six randomized controlled trials of
56, 78, and 208 weeks’ duration included 10,198
participants with BMI 27-45 kg/m?. Weight loss of 25% or
=10% at week 16 of treatment with naltrexone/bupropion
was associated with a greater likelihood of weight loss
maintenance at up to 4 years. ¢

The most common side effects of naltrexone/bupropion
include nausea, constipation, headache, vomiting,
insomnia, dry mouth, dizziness, and diarrhea. Most
nausea, constipation and vomiting events occur during the
dose escalation period and are transient. Naltrexone/
bupropion is contraindicated in patients with uncontrolled
hypertension. Any opioid use is an absolute
contraindication to the use of naltrexone/bupropion.
Opioid therapy should be discontinued 7 to 10 days prior
to initiation of naltrexone/bupropion to prevent the
precipitation of opioid withdrawal. ¢ As bupropion is
associated with a slightly increased risk of seizure,
naltrexone/ bupropion is contraindicated in seizure
disorders, anorexia nervosa, bulimia, and patients
undergoing abrupt discontinuation of alcohol,
benzodiazepines, barbiturates or antiepileptic drugs.
Naltrexone/bupropion should be dosed with caution with
any drugs that lower seizure threshold. Monoamine
inhibitors (MAOIs) can increase the risk of hypertensive
reactions, and naltrexone/bupropion should therefore not
be used within 14 days of taking MAOI. Naltrexone/
bupropion should not be taken with a high fat meal (= 55%
fat), as this significantly increases systemic exposure to
the medication. &

There are many potential drug interactions with
naltrexone/bupropion, which stem from the effect of
bupropion and its metabolites to inhibit the hepatic
CYP2D6 enzyme system. Physicians and pharmacists
must be aware of the importance of evaluating potential
drug interactions prior to initiating naltrexone/bupropion.
Among patients already receiving naltrexone/bupropion,
medications metabolized by CYP2D6 should be started at
the lower end of their recommended dosage range with
cautious titration (e.g., selective serotonin reuptake
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inhibitors, beta blockers, antipsychotic agents, type 1C
antiarrhythmic agents and many tricyclic antidepressants,
such as citalopram, metoprolol, risperidone, propafenone
and desipramine, respectively). ¢ For patients already
receiving these medications, consideration should be
given for dose reduction when starting naltrexone/
bupropion. Bupropion may result in reduced efficacy of
tamoxifen and should therefore not be used in
combination with it. Bupropion is primarily metabolized
by the CYP2B6 enzyme system. Therefore, naltrexone/
bupropion dosing should not exceed one tablet twice daily
when used with CYP2B6 inhibitors (e.g., ticlopidine,
clopidogrel). ¢ Naltrexone/bupropion should be avoided in
patients taking CYP2B6 inducers as these may reduce
efficacy of naltrexone/ bupropion by reducing bupropion
exposure (e.g., ritonavir, lopinavir, efavirenz,
carbamazepine, phenobarbital, phenytoin). ¢ Central
nervous system toxicity can occur when naltrexone/
bupropion is used concomitantly with dopaminergic drugs
(e.g., levodopa, amantadine).

Orlistat 120mg TID

Orlistat is a potent and selective orally administered
inhibitor of pancreatic lipase which inhibits the breakdown
of dietary triglycerides into absorbable free fatty acids. As
a result, approximately 30% of ingested triglycerides are
excreted, primarily in the feces, creating a caloric deficit. &
Orlistat does not target appetite or satiety mechanisms. It
is approved as a long-term obesity pharmacotherapy in
adults in conjunction with health behavior changes at a
dose of 120 mg three times daily, taken during or up to 1
hour after meals. It is also indicated for the treatment of
obesity in pediatric patients age 12 and older (see the
Canadian Pediatric Obesity Clinical Practice Guideline).

A systematic review and meta-analysis of randomized
controlled trials of orlistat 120 mg three times daily
including 10,631 participants reported a mean placebo
subtracted weight change of -2.9% at one year.* Weight
loss of = 5% and = 10% was achieved with orlistat by 54%
and 26% of patients, respectively, compared to 33% and
14% with placebo. ¢ Placebo-subtracted change in waist
circumference was -2.1 cm with orlistat. In a 4-year study
including 3,305 participants, mean weight change in
addition to health behavior changes was -5.8 kg with
orlistat vs -3 kg with placebo. Mean weight plateaued after
52 weeks, followed by gradual weight regain. ™ Orlistat
has been shown to be effective in maintaining weight loss
after a very low energy diet for eight weeks, with less
weight regain in the orlistat arm compared to placebo over
three years (4.6 kg vs. 7.0 kg).

Orlistat therapy is associated with prevalent
gastrointestinal effects due to reduced absorption of
dietary fat, including oily spotting and loose stools, flatus
with discharge, fecal urgency and increased defecation. ¢
These adverse effects may cause patients who do not
lower their dietary fat intake to discontinue therapy. A
long-term analysis of obesity medications in Canada
demonstrated six-month, one-year and two-year
persistence rates with orlistat therapy of 18%, 6% and 2%,
respectively. 7 Orlistat therapy may interfere with the
absorption of fat-soluble vitamins (A, D, E and K), and
patients should thus be counselled to take a multivitamin
at least two hours before or after taking orlistat. ©7
Orlistat is contraindicated in patients with chronic
malabsorption syndrome or cholestasis. Some patients
may develop increased levels of urinary oxalate with

orlistat; cases of oxalate nephropathy with renal failure
have been reported.” There have also been rare cases of
severe liver injury or acute liver failure. ?

As orlistat may interfere with vitamin K absorption, the
international normalized ratio (INR) should be monitored
closely when oral anticoagulants are co-administered.
Orlistat may affect absorption of levothyroxine and/or
iodine salts; patients on levothyroxine should be
monitored for changes in thyroid hormone levels. Orlistat
may indirectly reduce the availability of oral
contraceptives.® A reduction in plasma cyclosporine
levels has been observed when orlistat is co-administered;
thus, it is recommended to monitor cyclosporine levels
more frequently. Orlistat may affect absorption of
anticonvulsants, therefore patients on anticonvulsants
and orlistat should be monitored for possible changes in
the frequency and/or severity of seizure.

The modest weight loss with orlistat above placebo, as
well as its frequent gastrointestinal side effects, limit its
use in management of obesity.

Semaglutide 2.4 mg SC weekly

Semaglutide is a once weekly, subcutaneously
administered GLP-1RA that acts centrally on the pro-
opiomelanocortin POMC/CART neurons to improve
satiation and satiety, reduce hunger, and reduce cravings.
7475 |t also slows gastric emptying.” It is indicated for long-
term obesity management in adults at a dose of 2.4 mg
weekly as an adjunct to health behaviour changes.” It is
also indicated for the treatment of obesity in pediatric
patients age 12 and older (see the Canadian Pediatric
Obesity Clinical Practice Guideline). % The recommended
starting dose of semaglutide is 0.25 mg weekly, with up-
titration every 4 weeks as tolerated to 0.5 mg weekly, 1T mg
weekly, 1.7 mg weekly, then to the maximum dose of

2.4 mg weekly.

In the STEP 1 study of 1,961 people with BMI =30 kg/m? or
BMI = 27 kg/m? with at least one weight-related coexisting
condition, without diabetes, semaglutide 2.4 mg with
health behaviour modification resulted in a weight change
of -14.9% at 68 weeks, compared to -2.4% with placebo. In
terms of categorical weight loss, 86.4% of patients lost
>5% weight with semaglutide, vs 31.5% with placebo;
50.5% of patients lost = 15% weight with semaglutide vs
4.9% with placebo. 5 Placebo-subtracted change in waist
circumference was -9.4 cm with semaglutide. An off-
treatment extension of 327 participants for an additional
year”” demonstrated that following treatment withdrawal,
participants previously treated with semaglutide (who had
-17.3% weight change at 68 weeks) had regained 11.6%
weight. Placebo participants (who had -2.0% weight
change at 68 weeks) regained 1.9% weight. The weight
increase had not plateaued in the group previously
randomized to semaglutide at the end of the extension
study (week 120).

Longer term efficacy and safety of semaglutide 2.4 mg in
addition to behavioural intervention over 104 weeks was
evaluated for weight management in 304 people with

BMI =30 kg/m? or BMI =227 kg/m? with at least one weight-
related complication in the STEP 5 trial. 78 The mean
change in body weight was -15.2% with semaglutide vs
-2.6% with placebo. Mean weight plateaued after
approximately week 60 and was maintained for the
remainder of the study. Though not a weight management
trial, the SELECT cardiovascular outcome trial
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demonstrated that weight loss with semaglutide 2.4 mg
was sustained over 4 years, with a safety profile similar to
that of previously conducted studies with semaglutide
24mg.”

In the STEP 3 study, which included 611 participants with
BMI =30 kg/m? or BMI =227 kg/m? with at least one weight-
related complication, in addition to a low-calorie diet for
eight weeks followed by intensive behavioural therapy for
68 weeks, weight change with semaglutide 2.4 mg was -
16.0% vs —5.7% with placebo. #

In the STEP 4 trial, 803 individuals with BMI =30 kg/m? or
BMI =27 kg/m? with at least one weight-related
complication who completed a 20-week run-in with
semaglutide 2.4 mg weekly achieved a mean weight
change of -10.6%. These individuals were then
randomized to either continue treatment with semaglutide
or switch to placebo for an additional 48 weeks. At the
end of the study, individuals that continued with
semaglutide experienced an additional weight change of -
7.9%. Those that were switched to placebo regained 6.9%
weight,™ and this weight increase had not plateaued at the
end of the study.

In the open-label randomized STEP 8 study of semaglutide
2.4 mg weekly vs liraglutide 3 mg daily in 338 people with
BMI =30 kg/m? or BMI 227 kg/m? with at least one weight-
related complication, without diabetes, mean weight
change at 68 weeks was -15.8% with semaglutide vs -6.4%
with liraglutide. Gastrointestinal side effects were seen in
similar proportions of patients with semaglutide and
liraglutide, though more events occurred with semaglutide
than liraglutide. Proportions of participants discontinuing
treatment for any reason were 13.5% with semaglutide vs
27.6% with liraglutide. ®

The most common side effects of semaglutide are
gastrointestinal, including nausea, vomiting, diarrhea,
constipation, and heartburn. These were mostly transient,
mild to moderate in severity, and occurred primarily during
the dose-escalation period. More gradual titration can help
mitigate gastrointestinal side effects. Semaglutide use is
associated with a 0.9% higher risk of gallstones compared
to placebo.’ There may be a small increased risk of
pancreatitis. ® Semaglutide is contraindicated in patients
with a personal or family history of medullary thyroid
cancer or in patients with MEN 2 because of an increased
risk of medullary thyroid cancer in rodent studies.” There
have been no cases of medullary thyroid cancer in human
studies of semaglutide 1.0 mg nor semaglutide 2.4 mg. In
the SELECT cardiovascular outcome trial, fractures of the
femur and pelvis were reported in 1.0% of females in the
semaglutide 2.4 mg group vs 0.2% of females in the
placebo group. In people aged 75 and older, fractures of
the femoral neck, femur, hip and pelvis were reported in
2.4% of patients in the semaglutide group vs 0.6% of
patients in the placebo group.

Semaglutide could potentially influence absorption of
concomitantly administered oral medications due to
slowing of gastric emptying. In clinical pharmacology
trials, no clinically relevant drug-drug interactions with
semaglutide 1 mg were observed based on the evaluated
medications. The manufacturer recommends
discontinuation of semaglutide at least two months
before a planned pregnancy. 7

Postmarketing cases of ileus and intestinal obstruction
have been reported with semaglutide.’ Rare case reports
have raised concern that delayed gastric emptying from
GLP1 receptor agonists may increase risk of pulmonary

aspiration of gastric contents during general anesthesia or
deep sedation. Semaglutide has not been studied in
people with gastroparesis.

Tirzepatide 5 mg, 10 mg, 15 mg SC weekly

Tirzepatide is a once-weekly subcutaneously administered
dual GIP/GLP1 receptor agonist. The GLP-1 component
acts centrally on the POMC/CART neurons to improve
satiation and satiety and reduce hunger.® Tirzepatide
also slows gastric emptying.® Like GLP-1, glucose-
dependent insulinotropic polypeptide (GIP) is a nutrient-
stimulated hormone that regulates energy balance
through cell-surface receptor signaling in the brain and
adipose tissue. The GIP component is hypothesized to
act centrally to enhance GLP-1-induced weight loss. #
Tirzepatide is approved for use for chronic weight
management, including weight loss and weight
maintenance, as an adjunct to health behavior changes at
doses of 5 mg, 10 mg and 15 mg weekly. The
recommended starting dose of tirzepatide is 2.5 mg
weekly, with up-titration by 2.5 mg every 4 weeks as
needed and tolerated to achieve the desired treatment
goals, to a maximum dose of 15 mg weekly. &

In the SURMOUNT-1 study, 2,539 adults with

BMI =30 kg/m? or BMI =227 kg/m? with at least one weight-
related complication, without diabetes, were randomized
to receive tirzepatide 5 mg, 10 mg, 15 mg or placebo for
72 weeks, in addition to health behavior changes. ¢ At 72
weeks, the mean weight change with 5 mg, 10 mg and

15 mg was -15.0%, -19.5%, and -20.9% respectively,
compared with -3.1% with placebo. The proportion of
participants achieving at least 5% weight reduction in the
5mg, 10 mg and 15 mg groups were 85%, 89% and 91%
respectively, vs 35% in the placebo group. Fifty percent of
participants in the 10 mg and 57% of participants in the
15 mg groups achieved weight loss of 220%, vs 3% in the
placebo group. Placebo-subtracted change in waist
circumference was -10.0 cm, -13.7 cm, and -14.5 cm with
tirzepatide 5 mg, 10 mg, and 15 mg, respectively. Patients
with prediabetes (n=1,032) were followed for 176 weeks,
with weight change of -12.3%, -18.7%, and -19.7% with
tirzepatide 5 mg, 10 mg, and 15 mg vs. -1.3% with
placebo. 22 Mean weight plateaued after approximately
week 60 (5 mg), week 72 (10 mg), and week 85 (15 mg)
and was maintained for the remainder

of the study.

Tirzepatide use was evaluated in 579 participants with
BMI =30 kg/m? or BMI =227 kg/m? with at least one weight-
related complication, who were able to achieve at least 5%
weight loss with a 12-week intensive lifestyle intervention
(IL1) in the SURMOUNT-3 trial. " Following an average -
6.9% change in body weight with ILI, there was a further
weight change of -18.4% at 72 weeks with tirzepatide at
maximum tolerated dose (10 mg or 15 mg), compared to
a weight change of +2.5% with placebo. In the tirzepatide
group, 94% of participants were able to maintain 280% of
weight lost during the 12-week ILI vs 43.8% of patients in
the placebo group.

In the SURMOUNT-4 study, 670 participants with BMI =30
kg/m?2 or BMI =227 kg/m? with at least one weight-related
complication who completed a 36-week lead-in period
with tirzepatide at maximum tolerated dose (10 or 15 mg)
achieved a mean weight change of -20.9%." Following a
subsequent 52-week double-blind period where
participants were randomly assigned to either continue
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tirzepatide or switch to placebo, participants continuing
tirzepatide experienced a further weight change of -5.5%.
Those who switched to placebo regained 14.0% of their
weight, and this weight increase had not plateaued at the
end of the study.

The SURMOUNT-5 trial was an open label randomized trial
in which 751 adults with BMI =230 kg/m? or 227 kg/m? with
at least one weight-related comorbidity, without diabetes,
were randomized 1:1 to receive either maximum tolerated
dose of tirzepatide (10 mg or 15 mg weekly) or
semaglutide (1.7 mg or 2.4 mg weekly) for 72 weeks. #
The mean weight change was -20.2% with tirzepatide
compared with -13.7% with semaglutide. Weight loss of at
least 10% was experienced by 81.6% of people with
tirzepatide vs 60.5% with semaglutide. Weight loss of at
least 25% was experienced by 31.6% of people in the
tirzepatide group vs 16.1% with semaglutide. Tirzepatide
also resulted in a greater change in waist circumference
(-18.4 cm vs. -13.0 cm) compared with semaglutide.
Serious adverse events occurred in 4.8% of tirzepatide-
treated and 3.5% of semaglutide-treated participants.
Gastrointestinal side effects were the most common side
effects in both groups, generally mild to moderate in
severity, and occurred mostly during dose escalation.
Treatment discontinuation related to gastrointestinal side
effects occurred more commonly in the semaglutide
group (5.6%) compared with tirzepatide (2.7%). Injection
site reactions were more common with tirzepatide (8.6%)
compared with semaglutide (0.3%). 2

The most frequently reported adverse events with
tirzepatide were gastrointestinal (nausea, diarrhea, and
constipation). These were mostly transient, mild to
moderate in severity, and occurred primarily during the
dose-escalation period. More gradual titration can help
mitigate gastrointestinal side effects. While no increased
risk of pancreatitis has been noted in obesity trials, a
slightly increased risk was noted in clinical trials of
tirzepatide among patients with T2D. ® Tirzepatide is
contraindicated in patients with a personal or family
history of medullary thyroid carcinoma or in patients with
MEN 2 because of an increased risk of medullary thyroid
cancer in rodent studies. No cases of medullary thyroid
cancer have been reported in human studies. 6,11,14,23
There is a small increased risk of acute gallbladder
disease (cholelithiasis 1.1% with tirzepatide vs 1.0% with
placebo, cholecystitis 0.6% with tirzepatide vs 0.2% with
placebo).?

Tirzepatide delays gastric emptying, which could
potentially influence absorption of concomitantly
administered oral medications. For patients using oral
contraceptives, it is recommended to switch to a non-oral
contraceptive method, or to add a barrier method of
contraception for 4 weeks after initiation and for 4 weeks
after each dose escalation.?® The manufacturer
recommends discontinuation of tirzepatide at least one
month before a planned pregnancy.

Postmarketing reports of ileus have been reported with
tirzepatide. s Rare case reports have raised concern that
delayed gastric emptying from GLP1 receptor agonists
may increase risk of pulmonary aspiration of gastric
contents during general anesthesia or deep sedation.
Available data are insufficient to inform recommendations
to mitigate the risk of pulmonary aspiration during general
anesthesia or deep sedation in patients using tirzepatide.
Tirzepatide has not been studied in people with severe
gastroparesis and is not recommended in these patients.

Setmelanotide 3 mg daily

Setmelanotide is a daily, subcutaneously administered
melanocortin 4 receptor (MC4R) agonist. It is designed to
restore impaired MC4R activity caused by extremely rare
genetic deficits leading to hyperphagia (an overwhelming,
heightened, pathological, and often insatiable hunger
accompanied by preoccupation with food and abnormal
food-seeking behaviors) 28 and early onset severe obesity.
8 Setmelanotide is indicated for long-term weight
management in patients with obesity due to Bardet-Bied|
syndrome (BBS) or genetically confirmed biallelic pro-
opiomelanocortin (POMC), proprotein convertase
subtilisin/kexin type 1 (PCSK1), or leptin receptor (LEPR)
deficiency that are pathogenic, likely pathogenic, or of
unknown significance, at a dose of up to 3 mg daily. *®
Setmelanotide is also indicated for the treatment of these
rare genetic conditions causing obesity in pediatric
patients age 6 and older (see the Canadian Pediatric
Obesity Clinical Practice Guideline). s Patients with clinical
features of monogenic or syndromic obesity should be
considered for genetic testing. The recommended starting
dose of setmelanotide for adults is 1 mg daily, with
titration by 0.5 mg every 2 weeks as tolerated to a
maximum of 3 mg daily.

Due to the rarity of monogenic and syndromic causes of
obesity, conducting large randomized controlled trials in
these populations is not feasible.

Bardet-Biedl syndrome (BBS) is a rare autosomal
recessive syndromic cause of obesity. Clinical diagnosis is
based on features such as intellectual disability, retinal
dystrophy, polydactyly, renal malformations and
microorchidism in men. " Approximately 72-92% of people
with BBS have obesity,*2 which is often driven by
hyperphagia.® A randomized, 14-week, double-blind,
placebo-controlled trial followed by a 52-week open-label
setmelanotide treatment period (up to 3 mg daily) was
conducted in 32 patients with Bardet-Biedl syndrome and
obesity (BMI in adults =30 kg/m?). % Mean weight change
amongst adults who completed 52 weeks of treatment
was -9.1%. Nine of 15 adults (60%) achieved at least 5%
weight reduction, and 7 of 15 (47%) achieved at least 10%
reduction. Amongst participants aged 12 or older who
reported hunger scores, 8/14 (57%) achieved at least 25%
reduction in hunger score after 52 weeks with
setmelanotide, with a mean percentage change in
maximal hunger score of -30.5%. Ten of 14 patients (71%)
achieved a meaningful reduction of 1 point or more in their
maximum hunger score.

Rare monogenic autosomal recessive loss of function
mutations in POMC, PCSK1 or LEPR can result in severe
early-onset obesity due to hyperphagia. *** Other
characteristics may include delayed puberty, variable
stature and growth trajectories, and concomitant
endocrine disorders. * Ten patients aged 6 years or older
4 adults with BMI =230 kg/m?) with POMC deficiency

homozygous or compound heterozygous variants in
POMC or PCSK1) were treated with open-label
setmelanotide for 12 weeks to achieve a target weight
loss of 2-3 kg/week, up to a maximum dose of 3 mg/day.
% Those who lost =5 kg Sor =5% weight loss in those with
baseline weight <100 kg) entered an 8-week double-blind
withdrawal phase consisting of 4 weeks of treatment with
setmelanotide and 4 weeks with placebo, followed by a
32-week open-label treatment phase. At one year, 80% of
patients achieved =10% weight loss, with a mean weight
change of -25.6%. Hunger scores decreased by 27.1% in
the 7 patients with available data. During the withdrawal
phase, the mean weight change was -3.0 kg with
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setmelanotide vs +5.5 kg with placebo. Hunger scores
showed no significant change during this phase. In this
same study, amongst 11 participants (including eight
adults with BMI =30 kg/m?) with LEPR deficiency, 45%
achieved = 10% weight loss at one year, with a mean
weight change of -12.5%. Hunger scores decreased by
43.7% in the 7 patients with available data. During the
withdrawal phase, mean weight change was -2.1 kg with
setmelanotide and +5.0 kg with placebo, and was
associated with a reduction in hunger scores.

The most common side effects with setmelanotide
include skin hyperpigmentation, injection site reactions,
nausea and vomiting. Spontaneous penile erections were
also reported. It is recommended to perform a full body
skin examination prior to starting treatment and
periodically thereafter to monitor pre-existing and for new
pigmented skin lesions. Setmelanotide should not be used
in people with a personal or family history of melanoma or
pre-melanoma skin lesions. ® Setmelanotide is
contraindicated in pregnancy, women attempting
pregnancy, and breastfeeding.

Setmelanotide is under investigation as a potential
treatment for other monogenic forms of obesity
associated with impaired MC4R signaling, 97 as well as
acquired hypothalamic obesity. ®* Topline results in
people with acquired hypothalamic obesity have
suggested benefit, though these data are not yet
published.

Efficacy of pharmacotherapy
on health parameters

The efficacy of obesity pharmacotherapy in improving
complications associated with obesity such as
cardiovascular disease, heart failure with preserved
ejection fraction (HFpEF), hypertension, dyslipidemia,
prediabetes, type 2 diabetes, metabolic dysfunction-
associated steatotic liver disease and metabolic
dysfunction-associated steatohepatitis (MASLD/MASH),
obstructive sleep apnea, and osteoarthritis, highlights
their potential benefits beyond weight reduction (see
Appendix 2). The information in this section can assist
healthcare professionals in tailoring treatments to
individual patients based on their unique health profiles
and presence of obesity-related complications. The
beneficial effects of weight management medications on
these complications may reduce healthcare costs
associated with these complications and support the role
of these medications in the comprehensive management
of patients with obesity.

Atherosclerotic cardiovascular disease

Obesity is strongly associated with cardiovascular risk
factors and is a major driver of cardiovascular disease
(CVD), which remains a leading cause of morbidity and
mortality worldwide. 00102

The SELECT study evaluated semaglutide 2.4 mg vs
placebo in addition to standard of care in 17,604
participants with BMI =27 kg/m? and cardiovascular
disease, without diabetes. 15 The primary endpoint was a
composite of major adverse cardiovascular events
(MACE) (death from CV causes, nonfatal myocardial
infarction, or nonfatal stroke). Over a mean of 40 months

of follow-up, the risk of a cardiovascular event was
reduced by 20% with semaglutide vs placebo. Death from
any cause was reduced by 19%, and heart failure was
reduced by 18%. Mean weight change was -9.4% with
semaglutide over the first 2 years vs -0.9% with placebo,
and weight loss was maintained through the duration of
the trial. Based on these results, Health Canada has
approved semaglutide 2.4 mg for reduction in risk of non-
fatal myocardial infarction in adults with established CVD
and BMI 227 kg/m2.7¢

In patients with type 2 diabetes, liraglutide 1.2 —=1.8 mg
has been shown to reduce cardiovascular events and
mortality in people with T2D. '@ These data have been
accepted as sufficient safety data by the U.S. Food and
Drug Administration to reassure the cardiovascular safety
of liraglutide in people with obesity without T2D, at the
therapeutic dose of 3 mg daily. The cardiovascular safety
of liraglutide 3 mg was evaluated post hoc using data
from five randomized, double-blind, placebo-controlled
clinical trials comprising 5,908 patients, 97% of whom did
not have diabetes. Liraglutide 3 mg was not associated
with excess cardiovascular risk. "

The Cardiovascular Outcomes Study of Naltrexone SR/
Bupropion SR in Overweight and Obese Subjects with
Cardiovascular Risk Factors (LIGHT) study was a
cardiovascular outcome trial undertaken to assess the
cardiovascular safety of naltrexone/bupropion. Interim
results were released after 25% of the planned MACE
events occurred, compromising the integrity of the trial.
Although the trial was terminated upon the
recommendation of the lead investigator, the results of the
preplanned 50% interim analysis were released and did
not demonstrate increased cardiovascular risk. % These
results could not be used to establish non-inferiority due
to the compromise of the trial. A meta-analysis including
12 RCTs comprising 19,176 patients was conducted which
showed no significant effect of bupropion, naltrexone, or
naltrexone/bupropion on MACE. * A randomized, double-
blinded, placebo controlled study intended to capture CV
outcomes during real-world use of naltrexone/bupropion
is currently underway. '

Tirzepatide is currently under investigation in
cardiovascular outcome trials in people with obesity
without diabetes, ™ and in people

with T2D. 1%

There are no cardiovascular outcome trials for orlistat.

Cardiovascular risk factors:
Hypertension and Lipids

Obesity is a major risk factor for hypertension,"° due to
metabolic, hemodynamic and molecular changes which
differ based on body fat distribution.” Hypertension is a
highly prevalent complication amongst people with
obesity. "2 Obesity is associated with dyslipidemia,
typically resulting in elevated triglycerides and low HDL
cholesterol levels.

Among patients with obesity and prediabetes, change in
systolic blood pressure with liraglutide was -2.8 mmHg
compared with placebo at three years. There were
beneficial effects on lipid parameters.”

Naltrexone-Bupropion did not demonstrate improvement
in blood pressure (BP) and can increase BP on initiation;
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as such, it is contraindicated in patients with uncontrolled
hypertension. ¢ Naltrexone-Bupropion demonstrated
beneficial effects on cholesterol profiles.?

In a meta-analysis including 17 trials of orlistat vs placebo
of minimum 1 year duration (n=10,702), orlistat
demonstrated a minimal effect on BP and lipid profiles.

Change in systolic BP with semaglutide was -5.1 mmHg
compared with placebo at 68 weeks, s with improvement in
lipid parameters.s Most of the blood pressure reduction
was observed during the titration phase of medication.

Change in systolic and diastolic BP with tirzepatide was -
5.8 to -7.0 mm Hg and -3.6 to -4.5 mmHg respectively in
the pooled tirzepatide groups (5 mg, 10 mg, and 15 mg)
compared with placebo. ¢ Of note, the change in systolic
BP was greatest during the first 24 weeks of the trial.
Tirzepatide was also shown to have beneficial effects on
all aspects of the lipid profile.

Liraglutide, semaglutide, and tirzepatide have all
demonstrated a small increase in heart rate, in keeping
with what is known of GLP1 RA-containing medications
(see Appendix 2).

Weight loss is associated with reductions in BP.'s Persons
with hypertension being treated with weight loss
pharmacotherapy should be monitored for changes in
blood pressure, and antihypertensive medication should
be adjusted where clinically appropriate.

Heart failure with preserved ejection
fraction (HFpEF)

Obesity is a particularly common phenotype in people with
HFpEF, with reported prevalence of up to 84%."¢ The
relationship between obesity and HFpEF is complex, and
is mediated not only by the excess of adipose tissue, but
also by complications associated with obesity."” As
weight loss has been shown to improve HFpEF, "¢ it is of
interest whether pharmacotherapy for obesity
management may be of benefit in people with HFpEF.

The SUMMIT Trial ¢ evaluated the safety and efficacy of
tirzepatide in 731 patients aged 40 or older, with HFpEF
[left ventricular ejection fraction (LVEF) =50%] and

BMI =30 kg/m? (48% with T2D). Participants were
randomized to receive tirzepatide titrated to maximum
tolerated dose (maximum 15 mg) or placebo. At 104
weeks, the composite endpoint of death from
cardiovascular causes or a worsening heart failure event
was reduced by 38% in the tirzepatide group vs placebo. A
worsening HF event, and worsening HF event resulting in
hospitalization were reduced with tirzepatide by 46% and
56% respectively vs placebo. The Kansas City
Cardiomyopathy Questionnaire Clinical Summary Score
(KCCQ-CSS), a questionnaire that measures symptoms,
physical and social limitations, and quality of life in people
with heart failure, improved by

19.5 points in the tirzepatide group vs 12.7 points in the
placebo group at 1 year. Weight change was -13.9% with
tirzepatide vs -2.2% with placebo. The mean six-minute
walk distance was improved by 26 m in the tirzepatide
group versus 10.1 m with placebo.

The STEP HFpEF trial included 529 people with HFpEF
(LVEF 245%) and BMI =30 kg/m? without diabetes and

randomized them to receive either semaglutide 2.4 mg
weekly or placebo for one year."” At one year, the mean

improvement in the KCCQ-CSS score was 16.6 points with
semaglutide vs 8.7 points with placebo. Weight change
was -13.3% with semaglutide vs -2.6% with placebo. The
mean six-minute walk distance was improved with
semaglutide by 21.5 m vs 1.2 m with placebo. Similar
placebo-subtracted benefit in KCCQ-CSS score was seen
in a similar study undertaken in people with HFpEF and
T2D. ™

No studies of liraglutide, naltrexone/bupropion, or orlistat
in patients with HFpEF were identified.

Heart failure with reduced ejection
fraction (HFrEF)

Obesity may increase the risk of HFrEF based on some,
but not all, data. Data are lacking to support that weight
loss affects heart failure outcomes in people with obesity
and HFrEF. 20122

The SELECT trial included 1347 patients with

BMI =27kg/m? and HFrEF. In a prespecified subgroup
analyses, semaglutide 2.4 mg weekly did not reduce the
HF composite outcome but did reduce major adverse
cardiovascular events by 35%. 2

Liraglutide 1.8 mg has been evaluated in people with
established HFrEF. In the 24-week LIVE trial, liraglutide
1.8mg did not improve LVEF, and was associated with an
increase in heart rate and risk of serious cardiac side
effects (10% vs 3% with placebo). ' In the FIGHT trial,
treatment with liraglutide 1.8 mg resulted in no
improvement in outcomes in patients with HFrEF who
were recently hospitalized. %

No studies specifically evaluating obesity
pharmacotherapy in people with HFrEF were identified.

Prediabetes

Although the exact prevalence of prediabetes in people
with obesity is not known, studies suggest that between
14.3% to 36.9% of adults with obesity may have
prediabetes. %27 People with prediabetes are at high risk
of developing T2D, with about 25% of individuals with
either impaired fasting glucose or impaired glucose
tolerance (IGT) progressing to T2D over three to five
years.™ In individuals with prediabetes, one kilogram of
weight loss is associated with a 16% relative risk
reduction in the development of T2D.%

The SCALE Obesity and Prediabetes trial randomized
2,254 patients with prediabetes and BMI =30 kg/m? or
227 kg/m2 with dyslipidemia and/or hypertension, to
receive liraglutide 3 mg daily (n=1,505) or placebo
(n=749), in addition to health behaviour change. ® The
time to onset of T2D over 160 weeks was 2.7 times longer
with liraglutide 3 mg vs. placebo, and the risk of
developing T2D was reduced by 79% with liraglutide. At
the end of the trial, 66% of those in the liraglutide 3 mg
group had reverted from prediabetes to normoglycemia
compared to 36% in the placebo group.™

The XENDOS study randomized 3,305 patients with

BMI =30 kg/m2 and normal (79%) or impaired (21%)
glucose tolerance (IGT), to receive Orlistat 120 mg TID (n=
1,640) or placebo (n= 1,637), in addition to health
behaviour change.™ At 208 weeks, progression to
diabetes was observed in 6.2% in the orlistat group vs
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9.0% in the placebo group. People with IGT at baseline
derived the greatest benefit in terms of decreased rate of
progression to T2D.

The SURMOUNT-1 study randomized 1,032 adults with
prediabetes and BMI =30 kg/m or BMI =27 kg/m? with at
least one obesity-related complication to receive
tirzepatide 5 mg, 10 mg, 15 mg weekly (n=762) or placebo
(n=270), in addition to health behaviour change. At 176
weeks, the risk of progression to T2D was decreased by
93% with tirzepatide vs placebo. Following the
subsequent 17 week off-treatment period, 8 new cases of
type 2 diabetes were observed in the groups previously
treated with tirzepatide, in parallel with weight regain off
treatment.

The STEP 10 study randomized 207 individuals with

BMI =30 kg/m? and prediabetes to receive semaglutide
2.4 mg (n=138) or placebo (n=69), in addition to health
behaviour change.?' At 52 weeks, 81% of participants
reverted to normoglycemia with semaglutide vs 14% with
placebo. Following the subsequent 28 weeks off
treatment, a decrease in the proportion of patients
remaining normoglycemic was observed amongst those
previously treated with semaglutide, along with weight
regain and regression of cardiometabolic risk factors.

No studies of naltrexone/bupropion in people with
prediabetes were identified.

Type 2 diabetes

Obesity in people with T2D is associated with poorer
glycemic control, blood pressure control and lipid profiles,
as well as an increased use of lipid-lowering and
antihypertensive medications, compared to those with
T2D who do not have obesity. '»

The effect of glucose-lowering pharmacotherapy on
weight should be considered when choosing the most
appropriate medication(s) for glycemic control. GLP1
receptor agonists, GIP/GLP1 receptor agonists, and
sodium/glucose cotransporter 2 (SGLT2) inhibitors not
only improve glycemic control but also promote weight
loss. Metformin, dipeptidyl peptidase-4 (DPP4) inhibitors,
and acarbose are typically weight neutral. Insulin, insulin
secretagogues, and thiazolidinediones are associated with
weight gain.® Pharmacotherapy for obesity can be of
benefit for weight management, improved diabetes
control, and reduction in need for other glucose-lowering
medications.

In the STEP 2 study, 22 1,210 people with BMI = 27 kg/ m?
and T2D managed with 0-3 oral agents were randomized
to semaglutide 2.4 mg weekly, 1 mg weekly, or placebo, in
addition to health behaviour change. At 68 weeks, weight
change was superior with semaglutide 2.4 mg at -9.6% at
68 weeks, vs -7.0% with 1.0 mg, and -3.4% with placebo.
Change in hemoglobin A1c (HbA1c) was similar with
semaglutide 2.4 mg (-1.6%) and 1 mg (-1.5%), both
superior to placebo (-0.4%).

In the SURMOUNT-2 study, the efficacy of tirzepatide for
weight loss was evaluated among 938 adults with BMI =
27 kg/ m? and T2D managed with 0-3 oral medications.*
Participants were randomized to receive tirzepatide 10 mg
or 15 mg weekly, or placebo, in addition to health
behaviour change. At 72 weeks, the mean change in body
weight with 10 mg and 15 mg of tirzepatide was -12.8%
and -14.7% respectively, both superior to placebo (-3.2%).

Change in HbA1c was similar with tirzepatide 10 mg and
15 mg (-2.1%), both superior to placebo (-0.5%).

In the SCALE diabetes trial, liraglutide 3 mg daily was
compared to 1.8 mg daily and placebo, in addition to
health behaviour changes, in 846 people with

BMI = 27 kg/ m? and T2D managed with 0-3 oral agents.
At 52 weeks, weight change was -6.0% with liraglutide

3 mg, -4.7% with liraglutide 1.8 mg, and -2.0% with
placebo. Change in HbA1c was -1.3% with liraglutide 3 mg
and -1.1% with liraglutide 1.8 mg, vs -0.3% with placebo.
In the SCALE Insulin trial, 396 participants with

BMI =27 kg/m? and T2D treated with basal insulin and up
to 2 oral glucose-lowering agents were randomized to
receive liraglutide 3 mg daily vs placebo, combined with
intensive behavioural therapy. At 56 weeks, weight change
was -5.8% with liraglutide 3 mg, vs -1.5% with placebo.
Liraglutide 3 mg was associated with significantly greater
change in HbATc (-1.1% vs -0.6%) and less need for insulin
compared with placebo.

The Contrave Obesity Research Diabetes (COR-Diabetes)
trial evaluated naltrexone/bupropion 16 mg/180 mg BID in
addition to health behaviour changes amongst 505 adults
with BMI 27-45 kg/m? and T2D managed with oral agents
or lifestyle.2s Weight change was -5.0% with naltrexone/
bupropion vs -1.8% in the placebo group. Change in HbA1c
was superior with naltrexone/bupropion (-0.6%) vs
placebo (-0.1%).

A meta-analysis comprising 2,550 patients with T2D and
BMI 27-43 kg/m? randomized to orlistat 120 mg TID or
placebo found that patients treated with orlistat had
significantly greater mean change in HbA1c compared
with placebo (-0.7% vs. -0.3%, respectively). 2 Weight
change in the orlistat group was -3.8 kg compared to
-1.4 kg with placebo.

Metabolic dysfunction-associated
steatotic liver disease (MASLD) and
metabolic dysfunction-associated
steatohepatitis (MASH)

MASLD (previously NAFLD) is the most prevalent chronic
liver disease, affecting approximately 25% of adults
globally. ™ The spectrum of MASLD includes steatosis,
metabolic dysfunction-associated steatohepatitis (MASH,
previously NASH), fibrosis, and cirrhosis. 3 MASLD is
strongly associated with cardiometabolic risk factors,
particularly T2D. 134 In people living with obesity, the
prevalence of MASLD has been estimated to be
approximately 75%, and the prevalence of MASH about
34%. The management of MASLD is focused on weight
loss in people with obesity, *¢ optimization of
cardiometabolic risk factors, prevention/delay of
progression/regression of MASH and/or fibrosis, and
prevention/management of outcomes such as cirrhosis,
hepatocellular carcinoma and liver transplantation. '

The ESSENCE trial is an ongoing phase 3 trial evaluating
semaglutide 2.4 mg weekly in people with MASH and
stage 2 or 3 (moderate or advanced) liver fibrosis. The
results of a planned interim analysis conducted at 72
weeks (Part 1) involving the first 800 patients
demonstrated resolution of steatohepatitis without
worsening of fibrosis amongst 62.9% of participants in the
semaglutide group vs 34.3% with placebo. A reduction in
liver fibrosis without worsening of steatohepatitis was
demonstrated in 36.8% of participants in the semaglutide
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group vs 22.4% with placebo.? Part 2 of this trial is
currently in progress and will evaluate the effects of
semaglutide on cirrhosis-free survival at 240 weeks. ¥’

The SYNERGY-NASH STUDY was a phase 2 study which
investigated the efficacy and safety of tirzepatide in 190
patients with BMI 27-50 kg/m? and MASH with stage F2 or
F3 (moderate or severe) fibrosis.?> At 52 weeks, resolution
of MASH without worsening of fibrosis occurred in 44%,
56% and 62% of participants receiving tirzepatide 5 mg,
10 mg and 15 mg respectively vs 10% with placebo.
Improvement of at least one fibrosis stage without
worsening of MASH occurred in 55%, 51%, and 51% of
participants in the 5 mg, 10 mg, and 15 mg groups
respectively, vs 30% with placebo.

A 48-week randomized, double-blind, placebo-controlled
study assessed the efficacy of liraglutide 1.8 mg daily in
52 adults with MASH and BMI =25 kg/m2.2 The primary
endpoint of histological resolution of MASH without
worsening of fibrosis was met in 39% of the liraglutide
group vs 9% in the placebo group. Additionally, 36% of
those in the placebo group had progression of fibrosis
compared to 9% with liraglutide.

Fifty people with BMI =27kg/m? and MASH were
randomized to receive a 1,400 Kcal/day diet plus vitamin E
(800 IU) daily with or without orlistat (120 mg TID) for 36
weeks. Orlistat did not enhance weight loss or improve
liver enzymes, measures of insulin resistance, or
histopathology compared to placebo. 3

There are no obesity medications that have been shown to
reduce the occurrence of hard liver outcomes such as
cirrhosis, hepatocellular carcinoma or liver
transplantation.

No studies of naltrexone/bupropion in patients with MASH
or MASLD were identified.

Obstructive sleep apnea

Obstructive sleep apnea (OSA) is a common, yet
underdiagnosed chronic disorder characterized by
obstructive apneas and hypopneas due to repetitive
collapse of the upper airway during sleep, with excess
weight being a leading risk factor. Weight reduction can
reduce OSA severity and improve related health outcomes.

In the SURMOUNT-OSA trial, tirzepatide (10 mg and

15 mg) combined with health behavior changes was
evaluated in 469 adults with

BMI =30 kg/m? and moderate-to-severe OSA, including
participants using positive airway pressure (PAP) and
participants unable or unwilling to use PAP. Amongst
participants not using PAP, the change in apnea-hypopnea
index (AHI) with tirzepatide was -25.3 events/hour at 52
weeks versus -5.3 with placebo. Amongst participants
using PAP, the change in AHI was -29.3 events/hour with
tirzepatide compared to -5.5 with placebo.®

In the SCALE Sleep Apnea trial, among 359 patients with
BMI =30 kg/m? and moderate or severe OSA who were
unable or unwilling to use a continuous positive airway
pressure (CPAP) machine, liraglutide 3 mg combined with
health behaviour changes for 32 weeks demonstrated a
change in apnea-hypopnea index (AHI) events of -12.2
events/hour, compared to -6.1 events/hour with placebo. *

No studies evaluating naltrexone/bupropion, orlistat, or
semaglutide in people with OSA were identified.

Osteoarthritis

Obesity-related knee osteoarthritis is caused not only by
increased weight stress on the joints, but also by the
chronic inflammatory state that is seen in obesity.
Managing weight effectively can significantly reduce knee
pain, enhance physical function, and may slow
osteoarthritis progression. '

Semaglutide 2.4 mg was evaluated with health behavior
changes in 407 people with BMI 230 kg/m? and moderate
knee osteoarthritis in the STEP 9 study.®* The mean
baseline BMI was 40.3 kg/m?, with 41% of participants
having a BMI of 240 kg/m> Participants in the
semaglutide group reported an improvement in the
Western Ontario and McMaster Universities Arthritis Index
(WOMAC) pain score by -41.7 points versus -27.5 points in
the placebo group, which was statistically significant
across all BMI subgroups. At 68 weeks, weight change
with semaglutide was -13.7% vs -3.2% with placebo.
Improvements in physical function were significantly
greater in the semaglutide 2.4 mg group (increase of 12
points vs 6.5 points with placebo) as measured by the
Short Form-36 (SF-36) score.

Liraglutide 3 mg was evaluated in 156 adults with a

BMI =27 kg/m? and knee osteoarthritis who successfully
lost at least 5% weight with an 8-week run-in dietary
intervention. At 1 year post randomization, there was a
significant difference in body weight between the
liraglutide and placebo group (-2.8kg vs +1.2kg
respectively), but no difference in knee osteoarthritis pain
as assessed by the Knee injury and Osteoarthritis
Outcome Score (KOOS).* The lack of benefit in this trial
may be due to insufficient magnitude of weight loss;
weight loss goals of 210% of body weight are advised for
symptomatic and functional improvement amongst
people with obesity and OA of weight-bearing joints. %2

No studies evaluating orlistat, naltrexone/bupropion, or
tirzepatide in people with OA were identified.

Polycystic ovary syndrome (PCOS)

Polycystic ovary syndrome is a common reproductive-
endocrine disorder characterized by menstrual
irregularities, elevated androgen levels and ovarian cysts
affecting reproductive, metabolic and overall health. The
prevalence of obesity is 3.8 times higher amongst
individuals with PCOS than in those without PCOS. '+
Weight loss is recommended for individuals with PCOS
ﬁndlohbesity to improve cardiometabolic and reproductive
ealth.

Few, small studies have examined pharmacotherapy for
weight management in individuals with PCOS.

Liraglutide 3 mg daily was compared to placebo, in
addition to lifestyle intervention, in a 32-week trial in 82
women with PCOS and BMI =30 kg/m2. Weight change
was -5.7% with liraglutide vs -1.4% with placebo. The free
androgen Index (FAI) decreased in the liraglutide 3 mg arm
whereas the FAl increased with placebo. Menstrual cycles
increased from 4.5 to 8.7 cycles/year with liraglutide 3 mg
vs no change with placebo. ™

A meta-analysis of six studies (randomized and non-
randomized) evaluated the effect of liraglutide in 401
women with a diagnosis of PCOS and BMI =25 kg/m2
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Weight was reduced by -4.33 kg vs placebo. ™ These
studies did not evaluate menstrual frequency, fertility, or
hirsutism.

Metformin with health behaviour changes may be
associated with a small reduction in BMI (-0.73 kg/m2)
and improved menstruation in women with polycystic
ovary syndrome over six months, compared with health
behaviour alone, *s according to one systematic review
and meta-analysis. However, another systematic review
and meta-analysis showed no effect of metformin on
weight in this population.™

No studies of sufficient quality evaluating orlistat,
naltrexone/bupropion, semaglutide, or tirzepatide for
patients with PCOS were identified.

Chronic kidney disease

Elevated BMI is associated with an increased risk of
chronic kidney disease and kidney failure. “3'* Obesity has
been recognized as an independent cause of CKD, termed
obesity-related glomerulopathy- 1%

The effect of semaglutide 2.4 mg weekly on renal
outcomes was explored on a prespecified analysis of the
SELECT trial. At baseline, just over 20% of the population
had either an eGFR <60, or urine albumin-to-creatinine
ratio (UACR) = 3.39 mg/mmol. At 182 weeks, the
incidence of the prespecified main composite kidney
endpoint (death from kidney disease, initiation of chronic
kidney replacement therapy, onset of persistent estimated
glomerular filtration rate (eGFR) < 15 mL/min/1.73m2,
persistent 250% reduction in eGFR or onset of persistent
macroalbuminuria) was reduced by 22% with semaglutide
versus placebo. ™

A small placebo-controlled trial investigated the effects of
semaglutide 2.4 mg weekly in 125 adults with

BMI >=27 kg/m? and CKD without diabetes over a 24-week
period. Urinary albumin-to-creatinine ratio (UACR) was
significantly reduced by 52.1% with semaglutide 2.4 mg
compared to placebo. The total placebo subtracted weight
change with semaglutide 2.4 mg at 24 weeks was -9.1 kg.
There was no observed difference in eGFR between the
two groups. %2

Dose adjustment is not required for liraglutide 3 mg
amongst people with mild/moderate renal insufficiency.
Liraglutide 3 mg is not recommended in people with
severe renal insufficiency, including end stage renal
disease, due to very limited or no clinical experience in
this population. =

Naltrexone-Bupropion has not been studied in patients
with renal impairment. Based on data available for the
individual constituents, systemic exposure is significantly
higher for bupropion, naltrexone, and metabolites in
subjects with moderate-to-severe renal impairment.® The
maximum recommended daily maintenance dose for
Naltrexone/Bupropion is one tablet (8mg/90mg) BID in
patients with moderate or severe renal impairment.
Naltrexone/Bupropion is contraindicated in patients with
end-stage renal disease.

Orlistat has not been studied in patients with renal
impairment as the medication is minimally absorbed from
the gastrointestinal tract. There are no dosage
adjustments provided in the manufacturer’s labeling. ¢

No dose adjustment is required for semaglutide in

patients with renal insufficiency. Semaglutide 2.4 mg is
not recommended in people with end stage renal
disease.’

No dose adjustments are recommended for tirzepatide in
patients with renal insufficiency. s Tirzepatide is not
recommended in people with end stage renal disease. 8

Patients with severe renal impairment have higher
systemic exposure of setmelanotide relative to patients
with normal kidney function. ®® Setmelanotide should be
commenced at a lower starting dose of 0.5 mg daily in
patients with severe renal impairment with close
monitoring for gastrointestinal side effects. If tolerated,
the dose can be increased by 0.5 mg every 2 weeks to a
maximum of 1.5 mg daily. Setmelanotide is not
recommended for patients with advanced kidney disease
(eGFR < 15 mL/min/1.73 m2).*

Gastroesophageal reflux disease
(GERD)

GERD is common in people with obesity,’* and can
improve with weight loss. *¢ Onset of GERD, or
exacerbation of pre-existing GERD, can occur with obesity
management pharmacotherapy, in particular with the
GLP1 receptor agonists liraglutide, semaglutide, and GIP/
GLP1 receptor agonist tirzepatide. This is typically
transient, and mild to moderate in severity. 561

No studies of pharmacotherapy for obesity management
in patients with GERD were identified.

Mental health

The bidirectional relationship between obesity and mental
health is complex. A mental health evaluation is an
important component in the assessment of obesity and in
developing a treatment plan (see the Role of Mental
Health and Assessment chapter Obesity Clinical Practice
Guideline). In prescribing obesity pharmacotherapy, it is
important to review their safety and efficacy in individuals
with mental health disorders, as well as their overall safety
from a mental health perspective.

Obesity is common in individuals with bipolar disorder. s
Liraglutide 3 mg daily was assessed in 60 individuals with
bipolar disorder and BMI>30 kg/m? or BMI 227 kg/m? with
at least one weight-related complication. Participants
were randomized to receive liraglutide 3 mg or placebo for
40 weeks, alongside health behaviour changes. A weight
change of -3.3% was seen with liraglutide vs +0.2% with
placebo. Improvement was seen in binge eating with
Iiragilutide vs placebo, as assessed with the Binge Eating
Scale.™®

Weight gain is a common side effect of some
antipsychotic medication. Metformin has demonstrated
efficacy to prevent antipsychotic medication-induced
weight gain and is particularly impactful early in the
course of antipsychotic treatment.'®¢ (see the Role of
Mental Health Clinical Practice Guideline Chapter)

Naltrexone/bupropion contains the antidepressant
bupropion. There has been long-standing concern that
antidepressants can rarely, paradoxically, worsen
depression and/or cause worsening or emergence of
suicidal ideation or behaviour during the early phases of
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treatment. In the placebo-controlled clinical trials with
naltrexone/bupropion for the treatment of obesity in adult
patients, no suicides or suicide attempts were reported in
studies up to 56 weeks duration. In these studies, suicidal
ideation was reported by one (0.03%) of 3,239 treated with
naltrexone/bupropion compared to three (0.20%) of 1,515
patients treated with placebo.

Although rare post marketing case reports of suicidality
have emerged amongst people taking GLP-1 or GIP/GLP1
receptor agonists, adverse neuropsychiatric effects have
not been demonstrated in clinical trials of liraglutide,
semaglutide or tirzepatide. 566" Regulatory agencies
globally continue their evaluation of postmarketing reports
of suicidal ideation with GLP1 or GIP/GLP1 receptor
agonist therapy. In Canada, help for suicide crisis and
prevention can be found here or by calling the Canadian
Suicide Crisis Helpline at 9-8-8.

While three serious mental health adverse effects were
reported in clinical trials with setmelanotide, none were
considered to be related to the medication.*3* No
treatment-related worsening of depression was observed.
Nonetheless, given the small numbers of participants in
these trials and increased burden of mental health
conditions amongst patients with rare monogenic causes
of obesity, patients should be closely monitored for
worsening mental health, and treatment discontinuation
should be considered in that event.

No studies of obesity pharmacotherapy conducted
specifically amongst patients with depression were
identified.

Craving and Control of Eating

Cravings are intense desires to consume specific foods,
often driven by hedonic rather than homeostatic needs.
Food craving has been shown to contribute to poor
adherence to health behaviour interventions. Reducing
and managing food cravings is a key component in the
management of obesity and successful weight loss
maintenance for many individuals. ¢

In the COR-I study, results from the Control of Eating
Questionnaire (CoEQ) demonstrated reductions in desire
for starchy foods, eating in response to food cravings, and
an increased ability to resist food cravings and control
eating with naltrexone/bupropion at 56 weeks.? An
analysis of four RCTs with naltrexone/bupropion
demonstrated that early improvements in craving control,
and reductions in craving for sweet throughout the 56-
week trial period were predictive of greater weight loss at
the end of the trial. ®

In the STEP 5 clinical trial, the CoEQ administered to a
subset of 174 participants found an improvement in
craving control and craving for savory domains with
semaglutide vs placebo that persisted through week 104.
Sweet craving was improved with semaglutide vs placebo
through week 52, but was not significant at week 104.
Improvements in craving domain scores were positively
correlated with reductions in body weight from baseline to
week 104 with semaglutide.

There are no published data on the effect of tirzepatide on
cravings. Orlistat and liraglutide have not been evaluated
in regard to control of eating nor cravings. Orlistat would
not be expected to have a benefit in this regard, as it does
not have a central nervous system mechanism of action.

Quality of Life and Physical Function

Quality of life (QoL) broadly refers to how an individual
measures the overall ‘goodness’ of various aspects of
their life. ' Obesity negatively affects many dimensions of
health-related quality of life (HRQoL).®* Most studies
associate weight loss with improved QolL, and impact on
QoL is a key component in the FDA submission for
approval of obesity pharmacotherapy. 'ss Physical function
(such as walking, climbing stairs, lifting, and self-care) is
an important component of QoL assessment. ¢

The SF-36 is a traditional tool used to assess QoL and
physical function that is not specific to people living with
obesity. ¥’ The Impact of Weight on Quality of Life-Lite
general questionnaire (IWQOL-Lite) and the Impact of
Weight on Quality of Life-Lite specifically for Clinical Trials
(IWQOL-Lite CT), which are more tailored to the
experiences of people living with obesity, are commonly
used in obesity clinical trials. @ The IWQoL-Lite also
provides an evaluation on the impact of elevated weight
on physical activities, such as walking, climbing stairs, and
overall mobility. '¢°

The SCALE obesity and prediabetes three-year extension
study evaluated the effect of liraglutide 3 mg daily on
HRQoL vs placebo in participants with prediabetes. The
IWQOL-Lite questionnaire and SF-36 health survey were
used. Both tools demonstrated long term improvements in
HRQoL and physical function with liraglutide vs placebo.

Patients in the COR clinical trials program with naltrexone/
bupropion demonstrated significant improvements in QoL
scores. These improvements, measured using the IWQOL-
Lite questionnaire, were greater compared to placebo and
were observed across subscales, including physical
function, self-esteem, sexual life, public distress, and
work. Improvements in both total IWQOL-Lite scores and
subscale scores occurred as early as week 8.2

Semaglutide 2.4 mg has been shown to improve quality of
life and physical functioning.5%% The STEP 1 trial
assessed QoL changes from baseline to week 68 using
the IWQOL-Lite-CT questionnaire. Greater improvements
were reported with semaglutide vs placebo for all
composite and total scores. Semaglutide-treated
participants were more likely to achieve clinically
meaningful improvements from baseline to week 68 in
physical function, physical, psychosocial and total scores
vs placebo.

Patient reported outcomes (PROs) of health-related
quality of life, physical and psychosocial function were
assessed in the SURMOUNT-1 tirzepatide study using the
SF-36 version 2 (SF-36v2), IWQOL-Lite-CT, and EuroQol
5-Dimension 5-Level (ED-5D-5L) questionnaires. " There
was improvement in all PROs measured using these
instruments in the tirzepatide groups vs placebo, with
incremental improvements among those with greater
degrees of weight reduction.

In adults with Bardet Biedl syndrome, setmelanotide was
associated with a clinically significant improvement in
IWQOL-Lite score compared to baseline, and was
correlated with degree of weight loss. "2 In patients with
POMC and LEPR deficiency, setmelanotide treatment was
associated with an improvement in IWQOL-Lite scores.

Canadian Adult Obesity Clinical Practice Guideline

19


https://www.canada.ca/en/public-health/services/suicide-prevention/warning-signs.html
https://988.ca/
https://988.ca/

%«»U

Medications with insufficient data for
obesity management

A variety of unapproved pharmacotherapeutic approaches are
sometimes being utilized in the clinical setting in an attempt to
assist with obesity management. Based on our review of the
literature, there is insufficient evidence to support the use of
pharmacotherapies or hormonal treatment strategies (e.g.,
testosterone, female hormone replacement therapy, thyroid
hormone) that are not discussed in this document.

Non-Health Canada approved compounded GLP1 and GIP/GLP1
receptor agonists have emerged in the marketplace, as a result
of shortages and cost associated with brand name medications.
Given concerns and unknowns about content, safety, quality,
efficacy, and lack of regulation of non-Health-Canada approved
products, we recommend against their use.

Limitations

There are other medications (e.g., phentermine, phentermine/
topiramate) which are approved for the management of obesity
in some countries. In these guidelines, we have included only
those medications that are currently approved in Canada. As
there are over 200 health complications associated with obesity,
it was not feasible to search literature for each subpopulation.*
Thirteen subpopulations were selected by unanimous consensus
of the author group, with selection considerations including the
prevalence and clinical relevance of these conditions in clinical
practice, their burden on the healthcare system, and their
importance to patients as identified through lived experience and
clinical engagement.

Areas of uncertainty

There is limited evidence in some areas upon which to guide
decision making with obesity pharmacotherapy. Studies to
evaluate the potential benefit of obesity pharmacotherapy are
lacking in several important subpopulations, including polycystic
ovary syndrome, chronic kidney disease, and gastroesophageal
reflux disease. There is a need for more evidence to inform on
the use of combination therapy for weight management,
especially given the complex multifactorial etiology of obesity
and the potential benefits of targeting multiple mechanisms of
action. Evaluation of quality of weight loss with
pharmacotherapy (including quantity of lean muscle lost
compared to fat and change in muscle strength and function) is
in need of further exploration. Fertility, conception planning, and
ensuring nutritional adequacy while taking obesity
pharmacotherapy are also areas requiring more focused
evidence. Studies are needed to inform on management of
patients taking GLP1-based medication in the context of
preoperative planning for surgery and procedures requiring
conscious sedation.
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