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KEY MESSAGES FOR HEALTHCARE
PROVIDERS

e Pharmacological treatments are an effective and scalable
approach to treating obesity. As with any chronic disease,
such as type 2 diabetes (T2DM) or hypertension, pharma-
cotherapy is an important pillar in the management of
obesity.

¢ The focus of obesity management should be the improve-
ment of health parameters (metabolic, mechanical, mental,
and/or quality of life [QoL]), not solely weight reduction,
and should include outcomes that the patient identifies as
important. Obesity is defined by body mass index (BMI) in
clinical trials, which itself does not adequately reflect the
burden of adiposity-related disease.

¢ There are four medications indicated for long-term obesity
management in Canada as adjuncts to health-behaviour
changes: liraglutide (Saxenda®), naltrexone/bupropion

RECOMMENDATIONS

1. Pharmacotherapy for obesity management can be used for
individuals with BMI > 30 kg/m? or BMI > 27 kg/m? with
adiposity-related complications, in conjunction with medi-
cal nutrition therapy, physical activity and/or psychological
interventions (semaglutide 2.4 mg weekly [Level 1a Grade
Al," liraglutide 3.0 mg daily [Level 2a, grade B],>* naltrexone/
bupropion 16 mg/180 mg BID [Level 2a, Grade B],* orlistat
120 mg TID [Level 2a, Grade B]).6
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(Contrave®) in a combination tablet, orlistat (Xenical®) and
semaglutide (Wegovy®). All four medications are effective
in producing clinically significant weight loss and health
benefits greater than placebo over a duration of at least
one year.

The individual response to pharmacotherapy for obesity
management is heterogeneous. Efficacy (both for weight
and management of obesity-related health issues), mech-
anism of action, safety, potential side effects/tolerabili-
ty, contraindications, medication interactions, mode of
administration and cost are important considerations in
choosing the most appropriate obesity pharmacotherapy.

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

Medications that are not approved as pharmacotherapy for
obesity management should not be used for this purpose.

. Pharmacotherapy may be used to maintain weight loss and

to prevent weight regain (liraglutide 3.0 mg daily [Level 2a,
Grade B],* orlistat 120 mg TID [Level 2a, Grade B]).”

. Pharmacotherapy for obesity management in conjunction

with health-behaviour changes for people living with predi-
abetes and overweight or obesity (BMI > 27 kg/m?) can be
used to delay or prevent type 2 diabetes (T2DM) (liraglutide
3.0 mg daily [Level 2a, Grade B],? orlistat 120 mg TID [Level
2a, Grade B]).®

Canadian Adult Obesity Clinical Practice Guidelines




4. Obesity pharmacotherapy can be used in conjunction with
health-behaviour changes in people living with T2DM and
a BMI > 27 kg/m?, for weight loss and improvement in gly-
cemic control (semaglutide 2.4 mg weekly [Level 1a, Grade
Al liraglutide 3.0 mg daily [Level 1b, Grade A]," naltrex-
one/bupropion 16 mg/180 mg BID [Level 2a, Grade B],"" or-
listat 120 mg TID [Level 2a, Grade B])."

5. Pharmacotherapy can be considered in conjunction with
health-behaviour changes in treating people with obstruc-
tive sleep apnea and BMI > 30 kg/m?, for weight loss and
associated improvement in apnea-hypopnea index (liraglu-
tide 3.0 mg daily [Level 2a, Grade B]).™

6. Pharmacotherapy can be considered in conjunction with
health-behaviour changes in treating people living with
non-alcoholic steatohepatitis (NASH) and overweight or
obesity, for weight loss and improvement of NASH param-
eters (liraglutide 1.8 mg daily [Level 3; Grade C],™ semaglu-
tide [Level 4 Grade D])."

KEY MESSAGES FOR PEOPLE LIVING
WITH OBESITY

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

e The goals in obesity management should include improve-
ment in health and should include outcomes that are
important to you.

e There are four medications approved by Health Canada
for long-term obesity management in Canada: liraglutide

Introduction

Sustained weight loss is associated with improvements in comor-
bidities associated with obesity."””"" Healthy eating and physical
activity are fundamental to successful weight management; how-
ever, these changes alone are often not sufficient for achieving
sustained weight loss. Healthy behaviour changes alone generally
achieve only a 3%-5% weight loss, which is most often not sus-
tained over the long term.?° Pharmacotherapy for obesity man-
agement should be considered to decrease weight and optimize
health when healthy eating and physical activity alone have been
ineffective, insufficient or without sustained benefit.

Despite the high prevalence of obesity,?" obesity medications
are prescribed far less frequently than medications for other
chronic medical conditions, such as type 2 diabetes.?? The adop-
tion of novel diabetes medications is much greater and much more

7. Metformin and psychological treatment (such as cognitive
behavioural therapy) should be considered for prevention of
weight gain in people with severe mental illness who are
treated with anti-psychotic medications associated with
weight gain [Level 1a, Grade A].'®*

* Please see Taylor VH, Sockalingam S, Hawa R, Hahn M.
Canadian Adult Obesity Clinical Practice Guidelines: The
Role of Mental Health in Obesity Management. Available
from: https://obesitycanada.ca/guidelines/mentalhealth.

8. For people living with overweight or obesity who require
pharmacotherapy for other health conditions, we suggest
choosing medications that are not associated with weight
gain [Level 4, Grade D, Consensus].

9. We do not suggest the use of prescription or over-the-
counter medications other than those approved in Canada
for obesity management [Level 4, Grade D, Consensus].

3.0 mg (Saxenda®), naltrexone/bupropion in a combina-
tion tablet (Contrave®), orlistat (Xenical®) and semaglutide
2.4 mg (Wegovy®). 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 safe and effective for
obesity management.

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

rapid than the adoption rate of new pharmacotherapies for weight
management.?? This may be due to the reluctance of public health
and medical organizations to recognize obesity as a chronic dis-
ease, which in turn affects reimbursement. Provider inexperience,
and/or misperceptions about the efficacy and safety of available
treatments, may also contribute to this gap.

This chapter provides a review of the literature pertaining to the
efficacy of the obesity medications currently approved by Health
Canada. It is intended to inform primary care practitioners and
specialists on the appropriate use of obesity pharmacotherapy.

Health Canada has established the following criteria that must be
satisfied for a pharmacotherapeutic agent to receive regulatory
approval for long-term weight management:
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1. The agent must be studied in clinical trials of at least one year
in duration.

2. The agent must produce a placebo-adjusted mean weight loss
of > 5% or demonstrate a > 5% weight loss in at least 35% of
patients, with this proportion being more than double that in
placebo.

3. The agent should demonstrate an improvement in obesity-re-
lated comorbidities.

Pharmacotherapy is indicated for long-term weight management
in Canada for individuals with a BMI > 30 kg/m? or > 27 kg/m?
with comorbidities associated with excess body fat (e.g., T2DM,
hypertension, dyslipidemia, obstructive sleep apnea).

There are four medications approved for obesity management in
Canada: orlistat 120 mg TID, liraglutide 3.0 mg subcutaneously
daily, naltrexone/bupropion 16 mg/180 mg BID, and semaglutide
2.4 mg subcutaneously weekly. It is recognized that other medica-
tions, available in Canada but not approved for obesity manage-
ment, are used off-label for this purpose. As a result, our literature
search employed an open strategy to capture all pharmacotherapy
agents that have been studied for obesity management. Howev-
er, except for metformin for prevention of anti-psychotic-medi-
cation-induced weight gain, we discourage healthcare providers
from using agents solely for obesity management if they do not
have regulatory approval for this indication, or do not have ev-
idence-based recommendations for their use. We have recom-
mended the use of metformin for prevention of anti-psychot-
ic-medication-induced weight gain given the high quality data
supporting this intervention (see the discussion and recommen-
dation for the use of metformin in The Role of Mental Health in
Obesity Management chapter of the 2020 CPGs)."® Non-prescrip-
tion treatments/supplements are reviewed separately in the Com-
mercial Products and Programs in Obesity Management chapter.?

This chapter addresses clinical questions pertaining to the effi-
cacy of pharmacotherapy in people with overweight or obesity,
and summarizes existing evidence for use of pharmacotherapy
for obesity among persons with obesity-related comorbidities,
including prediabetes, T2DM, non-alcoholic fatty liver disease
(NAFLD) and NASH, dyslipidemia, hypertension, polycystic ovary
syndrome (PCOS), obstructive sleep apnea, osteoarthritis (OA),
gastroesophageal reflux disease, depression, heart failure with
preserved ejection fraction, heart failure with reduced ejection
fraction, chronic kidney disease and atherosclerotic vascular
disease. 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 pharmaco-
therapies for obesity management in these subpopulations with
disease-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 can facilitate successful
obesity management; as such, our search strategy included stud-
ies of approved pharmacotherapies for obesity management on
cravings and quality of life. The 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, until January 2022.

Considerations in the use of pharmacotherapy
for obesity management

The patient and healthcare practitioner should identify the goals
of therapy prior to initiating obesity pharmacotherapy. The targets
of treatment should be determined by the patient’s specific values
and preferences as it relates to obesity management, as well as a
discussion around reasonable expectations of pharmacotherapy.
It is also recognized that there is cultural heterogeneity in what
is considered acceptable or desirable in terms of body size and
shape. In addition to weight loss, additional or alternate treat-
ment targets may include improvement, remission or resolution of
adiposity-related comorbidities, weight maintenance, control of
cravings and improvement in quality of life.

The mechanism of action, efficacy, adverse side effects, safety and
tolerability of each agent must be considered in the context of
each patient’s comorbidities and existing medications. The cost
of medications as well as the mode (oral versus subcutaneous)
and frequency of administration should be discussed. It is import-
ant to assess concomitant medications as possible contributors to
weight gain, and to consider alternatives where appropriate.

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
adequacy of dosing, challenges in adherence, barriers to health-be-
haviour change, as well as psychosocial and medical issues, should
be reassessed. There is considerable heterogeneity in the response
to any pharmacotherapeutic agent, and consideration should be
given to adding or substituting another obesity medication or in-
tervention if treatment goals have not been achieved after three
to six months on the maximum tolerated dose.

Currently, we do not have the ability to predict which medica-
tion will be most effective for a patient, though preliminary data
suggest that phenotypes of obesity may be helpful in guiding the
choice of pharmacotherapy in the future,?* especially with the
evolution of hormonal and genetic profiling.

Pharmacotherapy for obesity management can be used not only
to facilitate weight loss, but also for weight loss maintenance and
to improve health. Regulatory agencies have traditionally recom-
mended discontinuing pharmacotherapy for weight management
if weight loss of > 5% has not been achieved after three months
on therapeutic dose. However, substantial health improvements
may be realized without a weight loss of > 5%. Pharmacotherapy
can also assist in the maintenance of weight loss achieved with a
prior health-behaviour change or a very low energy diet.*’

Pharmacotherapy for obesity management should be considered
early in the natural history of obesity, as weight and obesity-
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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 manage-
ment consistently demonstrate regain of weight when treatment
is stopped.®

The use of pharmacotherapy for obesity management is not rec-
ommended in pregnant or breastfeeding women, nor in women
who are trying to conceive. There is no data available to inform on
the timing of the discontinuation of pharmacotherapy for obesity
management prior to conception.

BMI and waist circumferences that correlate with comorbidities
vary by ethnicity.?> The BMI criteria for inclusion in pharmacother-
apy studies is in accordance with the BMI criteria for overweight
and obesity in the Caucasian, Europid and North American ethnic-
ity, which are higher than the BMI criteria in South-, Southeast- or
East Asian ethnicity. The prescribing physician may elect to inter-
pret the recommendations in this chapter with ethnicity-specific
BMI criteria in mind. Ethnic minorities are underrepresented in
clinical trials of pharmacotherapy for weight management; having
balanced ethnic representation is important for future pharmaco-
therapy trials.

Approved pharmacotherapy for obesity
management

Orlistat 120 mg TID

Orlistat, a semisynthetic derivative of lipstatin, was approved as
pharmacotherapy for obesity management in Canada in 1999.
It is a potent and selective inhibitor of pancreatic lipase, thereby
inhibiting the breakdown of dietary triglycerides into absorbable
free fatty acids. As a result, approximately 30% of ingested tri-
glycerides are excreted, primarily in the feces, creating a caloric
deficit.?® Orlistat does not target appetite or satiety mechanisms.

Orlistat at a dose of 120 mg three times daily (taken during
or up to one hour after meals) is approved by Health Canada
for weight reduction or reducing the risk of weight regain after
prior weight loss in patients with a BMI > 30 kg/m? or BMI > 27
kg/m? in the presence of comorbidities (e.g., hypertension, T2DM,
dyslipidemia, excess visceral fat).?’

A systematic review and meta-analysis of randomized controlled
trials of orlistat 120 mg three times daily reported a mean placebo
subtracted weight loss of -2.9% at one year.® Additionally, 54%
and 26% of patients achieved > 5% and > 10% weight loss,
respectively, compared to 33% and 14% for placebo.?® 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 gastrointestinal side effects,

including oily spotting and loose stools, flatus with discharge, fe-
cal urgency and increased defecation.?® These adverse effects may
cause patients who do not lower their dietary fat intake to discon-
tinue therapy. A long-term analysis of obesity medications in Can-
ada demonstrated six-month, one-year and two-year persistence
rates with orlistat therapy of 18%, 6% and 2%, respectively.?®
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.?83° Orlistat is contraindicated in patients with chronic mal-
absorption syndrome or cholestasis. Some patients may develop
increased levels of urinary oxalate on orlistat; cases of oxalate ne-
phropathy 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 interna-
tional normalized ratio should be monitored closely when oral
anti-coagulants are co-administered. Orlistat may affect absorp-
tion of levothyroxine and/or iodine salts; patients on levothyroxine
should be monitored for changes in thyroid function. 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 anti-con-
vulsant medications, therefore patients on anti-convulsants and
orlistat should be monitored for possible changes in the frequency
and/or severity of seizure.3

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

Liraglutide 3.0 mg SC daily

Liraglutide is a daily, subcutaneously administered, human glu-
cagon-like peptide 1 (GLP-1) analog that acts centrally on the
pro-opiomelanocortin (POMC)/CART neurons to improve satiation
and satiety and reduce hunger, with a transient effect to decrease
gastric emptying.3334

Liraglutide increases insulin release and suppresses glucagon
during times of glucose elevation. Liraglutide is approved in
Canada for the management of T2DM at a dose of 1.2 mg or 1.8
mg daily, with near-maximal therapeutic efficacy for A1C lowering
at the 1.8 mg dose. Liraglutide was approved in Canada in 2015
for long-term obesity management at a dose of 3.0 mg daily, in
people with or without type 2 diabetes. The recommended start-
ing dose of liraglutide is 0.6 mg daily, with up-titration by 0.6 mg
each week until the 3.0 mg target dose is achieved.

Among people with normoglycemia or prediabetes, liraglutide
3.0 mg with health-behaviour modification resulted in -8.0%
weight loss at one year, compared to -2.6% with placebo
(health-behaviour modification alone).? In terms of categorical
weightloss, 63.2% of patients onliraglutide lost > 5% body weight
at one year, compared with 27.1% of patients in the placebo
group;?33.1% and 10.6% of participants lost more than 10% of
their body weight on liraglutide 3.0 mg and placebo, respectively.
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Mode of administration
Dose/frequency

Effect on % weight loss at 1
year, placebo subtracted

Effect on weight over longer
term, placebo subtracted

% of patients achieving > 5%
weight loss at 1 year

% of patients achieving > 10%
weight loss at 1 year

% of patients achieving > 15%
weight loss at 1 year

% of patients achieving > 20%
weight loss at 1 year

Effect on maintenance of
previous lifestyle-induced
weight loss

Cost

Contraindications

Common side effects

Rare side effects

Medication interactions

Table 1. Pharmacotherapy for Obesity

Orlistat

Oral
120 mg TID

-2.9%*

-2.8 kg at 4 years?

54%

(vs. 33% in placebo)?®

26%
(vs. 14% in placebo)?®

Not studied

Not studied

2.4 kg less weight regain
vs. placebo over 3 years’

$$

e Cholestasis

e Chronic malabsorption
syndrome

e Pregnancy, attempting
conception, breastfeeding

Loose, aily stools, flatus

Liver failure
Nephrolithiasis
Acute kidney injury

Fat-soluble vitamins
Levothyroxine
Cyclosporine

Oral anti-coagulants
Anti-convulsants

Liraglutide

Subcutaneous
3.0 mg daily

-5.4%?

-4.2% at 3 years?

63.2%
(vs. 27.1% in placebo)?

33.1%
(vs. 10.6% in placebo)?

14.4%
(vs. 3.5% with placebo)®

Not studied

-6.0% additional
placebo-subtracted
weight loss at 1 year*

$3$9

e Personal or family history
of medullary thyroid
cancer

e Personal history of MEN2
syndrome

¢ Pregnancy, attempting
conception, breastfeeding

Nausea, constipation, diar-
rhea, vomiting

o Cholelithiasis
e Pancreatitis

May affect absorption of
medications due to slowing
of gastric emptying

Naltrexone/Bupropion

Oral
16/180 mg BID

-4.8%°
Not studied
48%

(vs. 16% in placebo)

25%
(vs. 7% in placebo)®

13.5%
(vs. 2.4% with placebo)*®
Not studied

Not studied

$3$

Uncontrolled hypertension
Any opioid use

History of, or risk factors
for, seizure

e Abrupt discontinuation

of alcohol

Concomitant administra-
tion of monoamine oxidase
inhibitors

Severe hepatic impairment
End-stage renal failure
Pregnancy, attempting
conception, breastfeeding

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

e Seizure
¢ \Worsening of depression

Yes: See chapter text

Semaglutide

Subcutaneous
2.4 mg weekly

-12.5%

Not available

86.4%
(vs. 31.5% in placebo)'

69.1%
(vs. 12% in placebo)’

50.5%
(vs. 4.9% with placebo)’

32%
(vs. 1.7% in placebo)'

Not studied

Unknown

e Personal or family
history of medullary
thyroid cancer

e Personal history of
MEN2 syndrome

¢ Pregnancy, attempting
conception,
breastfeeding

Nausea, diarrhea,
constipation, vomiting

o Cholelithiasis
e Pancreatitis

May affect absorption

of medications due to
possible slowing of gastric
emptying
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Table 2. Pharmacotherapy for Obesity: Effects on Adiposity-Related Comorbidities

Orlistat

Liraglutide 3.0mg

Naltrexone/Bupropion

Semaglutide 2.4mg

Effect on prediabetes

Effect on BP at 1 year,
placebo subtracted

Effect on lipids at 1 year,
placebo subtracted
(only statistically significant

changes in lipid parameters
listed)

Effect on HR at 1 year,
placebo subtracted

Effect on A1C in patients with
diabetes at 1 year, placebo
subtracted

Effect on MACE

Effect on NASH

Effect on PCOS
Effect on OA

Effect on OSA
(placebo subtracted)

Effect on physical function

Effect on QoL

Effect on CoEQ (cravings)

37.3% reduction in risk of
developing T2DM over 4
years®

-1.7 mm Hg SBP
-0.71 mmHg DBP*’
LDL -0.22 mmol/L

HDL +0.03 mmol/L*’

No change

-0.4%"2

Not studied

No change

Not studied
Not studied

Not studied

Not studied

Not studied

Not studied

79% reduction in risk of
developing T2DM over 3
years?

-2.87 mm Hg SBP

-0.73 mmHg DBP3®

LDL -0.08 mmol/L3®

+2.4 BPM?

-1.0%1"

Cardiovascular safety
demonstrated®®

Resolution of NASH and
improvement in steatosis
(39% with lira 3mg vs. 9%
with placebo)™

Not sufficiently studied

No benefit

Reduces AHI by 6/hour'?

SF-36 — Improvement*!
IWQOL — Improvement*!
SF36 — Improvement*!
IWQOL — Improvement*!

Not studied

Not studied

Not significantly different

HDL +0.06 mmol/L3’

+1.1 BPMP

-0.5%"

Not studied

Not studied

Not studied
Not studied

Not studied

IWQOL — Improvement®

IWQOL — Improvement®

Improvements in craving
control, positive mood,
craving for sweet and
savoury food*?

Not available

-5.1mm Hg SBP
-2.4mm Hg DBP'

Total chol -0.22mmol/L
LDL -0.1Tmmol/L

HDL +0.Tmmol/L

Triglycerides -0.22
mmol/L'-

+4.2BPM!

-1.2%°

Not available

Resolution of NASH
(59% with semaglutide
0.4 mg daily vs. 17%
with placebo)'™

Not studied

Not available

Not studied

SF36 — Improvement'
IWQOL — Improvement!
SF36 — Improvement!
IWQOL — Improvement’
Improvements in craving
control, positive mood,

craving for sweet and
savoury food*
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Patients with prediabetes were followed for three years, with sus-
tained weight loss of -6.1% in the liraglutide group vs. -1.9% in
placebo.? In addition to intensive behavioural therapy, liraglutide
3.0 mg resulted in -7.5% weight loss at one year, vs. -4.0% with
placebo.®

Following a 6.0% weight loss with a low-calorie diet, liraglutide
3.0 mg plus health-behaviour counselling reduced weight by a
further 6.2% at one year compared with 0.2% in the placebo
group (ongoing health-behaviour counselling alone). More pa-
tients on liraglutide 3.0 mg were able to maintain the > 5% run-
in weight loss (81.4%) compared with those receiving placebo
(48.9%). Fewer patients on liraglutide 3.0 mg regained > 5%
body weight (1.9%) compared to placebo (17.5%).*

The most common side effect of liraglutide is nausea.?*#3 There
are likely many causes for the nausea, both central and peripheral,
which may include a transient delay in gastric emptying.3* Patients
may also experience constipation, diarrhea, heartburn and/or vom-
iting. More gradual titration can help mitigate gastrointestinal side
effects, should these occur. Liraglutide use is associated with a 1.4%
higher risk of gallstones compared to placebo.™

There is a small increased risk of pancreatitis compared to place-
bo, 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 mul-
tiple endocrine neoplasia type 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 liraglutide.
Liraglutide delays gastric emptying, which may impact absorption
of concomitantly administered oral medications.

Naltrexone/Bupropion 16 mg/180 mg BID

Naltrexone hydrochloride/bupropion hydrochloride is a combina-
tion of two medications. Naltrexone is an opioid receptor antag-
onist that has been used for decades for the treatment of alcohol
and opioid dependence. Bupropion is a widely used anti-depressant
that inhibits the reuptake of dopamine and norepinephrine. The
naltrexone/bupropion sustained release formulation was approved
for long-term obesity management in Canada in 2018, at a dose
of 16 mg naltrexone and 180 mg bupropion given twice daily.
Bupropion induces satiety centrally by enhancing production and
release of a-melanocyte stimulating hormone (a-MSH) and p-en-
dorphin from the pro-opiomelanocortin cells in the arcuate nucleus
of the hypothalamus. Naltrexone disrupts the auto-inhibitory effect
of B-endorphin on the pro-opiomelanocortin cells by blocking the
p-opioid receptors. Naltrexone/bupropion also influences the me-
solimbic reward system, resulting in a reduction in cravings.* This
synergistic mode of action is supported by the evidence that the use
of bupropion or naltrexone alone do not lead to clinically meaning-
ful weight loss.**

Each tablet of the naltrexone/bupropion combination contains
8 mg of naltrexone and 90 mg of bupropion. The recommend-
ed titration schedule is one tablet daily for the first week, with an

increase by one tablet each week until the maintenance dose of
two tablets twice daily (total daily dose 32 mg/360 mg) is reached.

Among patients with overweight or obesity without diabetes,
naltrexone/bupropion 16 mg/180 mg BID with a hypocaloric diet
(500 kcal/day deficit) and exercise was associated with weight loss
of -6.1% versus -1.3% in placebo. Weight loss of > 5% was seen
in 48% of patients, and > 10% weight loss was seen in 25% of
patients with naltrexone/bupropion, compared with 16% and 7%
in the placebo group, respectively.®

Naltrexone/bupropion has demonstrated a reduction in cravings.>3¢
Results from the Control Of Eating Questionnaire (COEQ) demon-
strated reductions in eating in response to food cravings, and in-
creased ability to resist food cravings and control eating.> A com-
bined analysis of three naltrexone/bupropion trials found that early
improvements in cravings were predictive of greater weight loss.*

The most common side effects of naltrexone/bupropion include
nausea, constipation, headache, vomiting, insomnia, dry mouth,
dizziness and diarrhea. Most nausea events occur during the
dose-escalation period and are transient.

Naltrexone/bupropion is contraindicated in patients with uncon-
trolled hypertension. Any opioid use is an absolute contraindica-
tion to the use of naltrexone/bupropion. Opioid therapy should be
discontinued for seven 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, nal-
trexone/ bupropion is contraindicated in seizure disorders, anorexia
nervosa, bulimia and patients undergoing abrupt discontinuation
of alcohol, benzodiazepines, barbiturates or anti-epileptic medi-
cations. Naltrexone/bupropion should be dosed with caution with
any medications that lower seizure threshold. Monoamine inhibi-
tors can increase the risk of hypertensive reactions, and naltrexone/
bupropion should therefore not be used within 14 days of taking
monoamine inhibitors. Naltrexone/bupropion should not be taken
with a high fat meal, as this significantly increases systemic expo-
sure to the medication.”

There are multiple potential medication interactions with naltrex-
one/bupropion, which stem from the effect of bupropion and its
metabolites to inhibit the hepatic CYP2D6 enzyme system. Physi-
cians and pharmacists must be aware of the importance of evaluat-
ing potential medication interactions prior to initiating naltrexone/
bupropion. Among patients already receiving naltrexone/bupropi-
on, medications metabolized by CYP2D6 should be started at the
lower end of their recommended dosage range with cautious ti-
tration (e.g., selective serotonin reuptake inhibitors, beta blockers,
anti-psychotic agents, type 1C anti-arrhythmic agents and many tri-
cyclic anti-depressants, such as citalopram, metoprolol, risperidone,
propafenone and desipramine).® For patients already receiving
these medications, consideration should be given for dose reduc-
tion when starting naltrexone/bupropion. Bupropion may result in
reduced efficacy of tamoxifen and should therefore not be used in
combination with it.
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Bupropion is primarily metabolized by the CYP2B6 enzyme sys-
tem. Therefore, naltrexone/bupropion dosing should not exceed
one tablet twice daily when used with CYP2B6 inhibitors (e.g., ti-
clopidine, 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
medications (e.g., levodopa, amantadine).

Semaglutide 2.4 mg SC weekly

Semaglutide is a once-weekly, subcutaneously administered, human
GLP-1 analog that acts centrally on the POMC/CART neurons to im-
prove satiation and satiety, reduce hunger and reduce cravings.*

Semaglutide increases insulin release and suppresses glucagon
during times of glucose elevation. Semaglutide was approved in
Canada in 2018 for the management of T2DM at a dose of 0.5
mg or 1.0 mg weekly, with near maximal therapeutic efficacy for
A1C lowering at the 1.0 mg dose. Semaglutide was approved in
Canada in 2021 for long-term obesity management at a dose of
2.4 mg weekly in people with or without type 2 diabetes. The
recommended starting dose of semaglutide is 0.25 mg weekly,
with up-titration every four weeks to 0.5 mg weekly, 1 mg weekly,
1.7 mg weekly and then to the maximum dose of 2.4 mg weekly.

Amongst 1,961 people with overweight or obesity and normo-
glycemia or prediabetes, semaglutide 2.4 mg with health-be-
haviour modification resulted in -14.9% weight loss at 68 weeks,
compared to -2.4% with placebo (health-behaviour modification
alone). In terms of categorical weight loss, 86.4% of patients
lost > 5% body weight with semaglutide vs. 31.5% with place-
bo; 69.1% of patients lost > 10% body weight with semaglu-
tide, compared with 12.0% of patients with placebo; 50.5% of
patients lost > 15% body weight with semaglutide vs. 4.9% with
placebo, respectively.!

In addition to a low-calorie diet for eight weeks followed by inten-
sive behavioural therapy for 68 weeks, semaglutide 2.4 mg result-
ed in -16.0% weight loss vs. -5.7% with placebo.*® Among 803
adults with overweight or obesity who completed a 20-week run-
in period with semaglutide 2.4 mg weekly (with a mean weight
loss of 10.6%), maintaining treatment with semaglutide resulted
in continued weight loss of -7.9% over the following 48 weeks vs.
+6.9% weight gain with switch to placebo.®

In a study of semaglutide 2.4 mg weekly vs. liraglutide 3 mg daily
amongst 338 people with overweight or obesity without diabe-
tes, mean weight loss at 68 weeks was -15.8% with semaglutide
vs. -6.4% with liraglutide. Gastrointestinal adverse events (side
effects) were seen in similar proportions of patients with sema-
glutide and liraglutide, though more events occurred with sema-
glutide than liraglutide. Proportions of participants discontinuing
treatment for any reason were 13.5% with semaglutide and
27.6% with liraglutide.>?

The most common side effects of semaglutide are gastrointestinal,
including nausea, vomiting, diarrhea, constipation and heartburn.
More gradual titration can help mitigate gastrointestinal side
effects, should these occur. Semaglutide use is associated with a
1.2% higher risk of gallstones compared to placebo."

There is a small increased risk of pancreatitis compared to place-
bo.> Semaglutide is contraindicated in patients with a personal or
family history of medullary thyroid cancer or a personal history of
multiple endocrine neoplasia type 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 sema-
glutide 1.0 mg nor semaglutide 2.4 mg.>?

Semaglutide may delay gastric emptying, which could potentially
influence absorption of concomitantly administered oral medica-
tions. However, in a pharmacodynamic study, no clinically relevant
effect on the rate of gastric emptying was observed with semaglu-
tide 2.4 mg at 20 weeks.*

Efficacy of pharmacotherapy on health
parameters

Prevention of T2DM

T2DM is a common complication of obesity and prevention of
diabetes is an important goal in long-term obesity management.
People with prediabetes are at high risk of developing T2DM, with
about 25% of individuals with either impaired fasting glucose or
impaired glucose tolerance progressing to T2DM over three to five
years.>* Amongst individuals with prediabetes, one kilogram of
weight loss is associated with a 16% relative risk reduction in the
development of T2DM.>*

Pharmacotherapy for obesity can prevent or delay the develop-
ment of T2DM. Orlistat was evaluated for diabetes prevention in
a trial of 3,305 patients with obesity and either normal (79%) or
impaired (21%) glucose tolerance. Patients were randomized to
health-behaviour changes plus either orlistat or placebo.® After
four years of treatment, the cumulative incidence of diabetes was
6.2% in the orlistat group compared with 9.0% in placebo, with
a corresponding 37.3% decrease in risk of progression to T2DM.
People with impaired glucose tolerance derived the greatest ben-
efit in terms of decreased rate of progression to T2DM, compared
to participants with normoglycemia. A secondary analysis demon-
strated greater weight loss to be the primary reason for diabetes
prevention.®

Liraglutide 3.0 mg has demonstrated efficacy to prevent and delay
T2DM amongst people with prediabetes. The SCALE Obesity and
Prediabetes trial randomized 2,254 patients to receive liraglutide
3.0 mg (n = 1,505) or placebo (n = 749), in addition to health-be-
haviour change. The time to onset of T2DM over a three-year
treatment period in this study was 2.7 times longer with liraglu-
tide 3.0 mg vs. health behaviour alone, and the risk of developing
T2DM was reduced by 79%.2 These improvements are likely due
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to a combined effect of the glucose lowering effects of liraglutide
as well as liraglutide-mediated weight loss.

An analysis of 3,375 adults with overweight/obesity across the
STEP 1, 3 and 4 trials evaluated whether more participants with
prediabetes had normoglycemia after 68 weeks' treatment with
semaglutide 2.4 mg weekly. Significantly more participants with
baseline prediabetes had normoglycemia at week 68 vs. placebo
(STEP 1: 84.1% vs. 47.8%; STEP 3: 89.5% vs. 55.0%; STEP 4:
89.8% vs. 70.4%; all p < 0.0001).5°5"%> An ongoing study is cur-
rently evaluating the effect of semaglutide 2.4 mg on regression
to normoglycemia among patients with obesity and prediabetes.*®

There are no published studies evaluating the efficacy of naltrex-
one/bupropion on diabetes prevention.

Our systematic review identified one randomized control trial
evaluating the efficacy of exenatide (a short-acting GLP-1 analog)
versus placebo on body weight and glucose tolerance among
people with obesity with normoglycemia, impaired glucose toler-
ance or impaired fasting glucose, on a background of health-be-
haviour intervention over a 24-week period.>” The exenatide group
demonstrated a -5.1 kg weight loss compared with -1.6 kg with
placebo. Impaired glucose tolerance or impaired fasting glucose
normalized in 77% of exenatide-treated patients compared with
56% in the placebo group. Exenatide is not indicated for obesity
management, nor for the prevention of T2DM.

Type 2 diabetes mellitus

Obesity in T2DM is associated with poorer glycemic control, blood
pressure and lipid profiles, and increased use of lipid lowering and
anti-hypertensive medications, compared with people with diabe-
tes who do not have obesity.>®

The effect of glucose-lowering pharmacotherapy on weight
should be considered in choosing the most appropriate medica-
tion(s) for glycemic control. GLP-1 receptor agonists and sodium/
glucose cotransporter 2 inhibitors are associated with weight loss
in addition to improving glycemic control. Metformin, dipeptidyl
peptidase-4 inhibitors and acarbose are typically weight neutral.
Insulin, insulin secretagogues and thiazolidinediones are associ-
ated with weight gain.>® Pharmacotherapy for obesity can be of
benefit for weight management, improved diabetes control and
reduction in need for other glucose-lowering medication.

Orlistat has been demonstrated to improve glycemic control in pa-
tients with T2DM. A meta-analysis comprising 2,550 patients with
T2DM and obesity randomized to orlistat 120 mg TID or placebo
found that patients treated with orlistat had significantly greater
mean decreases in fasting plasma glucose and HbA1c compared
with placebo (1.39 mmol/l vs. 0.47 mmol/l and 0.74% vs. 0.31%,
respectively).”? Weight loss in the orlistat group was -3.8 kg com-
pared to -1.4 kg on placebo. The primary reason for improvement
in glycemic control with orlistat is weight loss, although orlistat
may provide beneficial metabolic effects independent of weight
loss.

In the SCALE diabetes trial, liraglutide 3.0 mg SC daily was com-
pared to liraglutide 1.8 mg SC daily and placebo, in addition to
health-behaviour changes, in people with obesity and T2DM man-
aged with oral agents or health behaviours alone. At one year,
liraglutide 3.0 mg reduced weight by -6.0% (n = 423) compared
to -4.7% among those receiving liraglutide 1.8 mg (n =211) and
-2.0% with placebo (n = 212). A clinically significant weight loss
of > 5% was achieved by 54.3% of patients on liraglutide 3.0
mg, versus 40.4% with liraglutide 1.8 mg and 21.4% with pla-
cebo. Weight loss of > 10% occurred in 25.2% of patients on
liraglutide 3.0 mg, 15.9% of people with liraglutide 1.8 mg and
6.7% of people with placebo. A1C was reduced by -1.3% in the
liraglutide 3.0 mg group, -1.1% in the liraglutide 1.8 mg group
and -0.3% in those receiving placebo. In addition, more partici-
pants treated with liraglutide 3.0 mg and 1.8 mg reduced their
net use of oral glucose-lowering agents compared with placebo.
In the SCALE insulin trial, 396 participants with T2DM and obesity
treated with basal insulin and < two oral glucose-lowering agents
were randomized to receive liraglutide 3 mg daily vs. placebo,
combined with intensive behavioural therapy. At 56 weeks, mean
weight change was -5.8% with liraglutide 3 mg, versus -1.5%
with placebo. Liraglutide 3 mg was associated with significantly
greater reductions in A1C and less need for insulin compared with
placebo.®°

The Contrave Obesity Research Diabetes trial evaluated the safety
and efficacy of naltrexone/bupropion 16 mg/180 mg BID in ad-
dition to health-behaviour changes amongst adults with a BMI
of 27-45 kg/m2 and T2DM managed with oral agents or diet."
Naltrexone/bupropion treated patients achieved a -5.0% weight
reduction compared with -1.8% in the placebo group. Addition-
ally, 44.5% of patients achieved > 5% weight loss compared with
18.9% in the placebo arm, and 18.5% of patients lost > 10%
weight loss compared with 5.7% of patients with placebo. Pa-
tients treated with naltrexone/bupropion demonstrated a -0.5%
greater improvement in A1C compared to placebo, and were
more likely to achieve an A1C < 7% (44.1% in the naltrexone/
bupropion group vs. 26.3% in placebo). The change in ATC was
correlated with the change in body weight in both study arms.
However, fewer patients receiving naltrexone/bupropion required
an increase in dose or the addition of glucose-lowering agents
compared with placebo (22.3% vs. 35.2%, respectively).

In the STEP 2 study,® 1,210 people with overweight or obesity and
T2DM managed with oral agents or health behaviours alone were
randomized to semaglutide 2.4 mg weekly, semaglutide 1.0 mg
weekly or placebo, in addition to health-behaviour modification.
Semaglutide 2.4 mg resulted in a superior weight loss of -9.6%
at 68 weeks, compared to -7.0% with semaglutide 1.0 mg, and
-3.4% with placebo. More participants achieved weight reduc-
tions of at least 5% with semaglutide 2.4 mg (68.8%) than with
semaglutide 1.0 mg (57.1%) or placebo (28.5%). Weight loss
> 10% occurred in 45.6% of patients in the semaglutide 2.4 mg
group, 28.7% in the semaglutide 1.0 mg group and 8.2% in the
placebo group. Weight loss > 15% occurred in 25.8% of partic-
ipants in the semaglutide 2.4 mg group, 13.7% in the semaglu-
tide 1.0 mg group and 3.2% in the placebo group. Reduction in
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hemoglobin A1C was similar at both doses of semaglutide, with a
reduction of -1.6% with semaglutide 2.4 mg, -1.5% with sema-
glutide 1.0 mg and -0.4% with placebo. A decrease in use of
concomitant glucose-lowering medication was reported in 28-6%
of patients with semaglutide 2.4 mg, 25.1% with semaglutide 1.0
mg and 7.1% with placebo.

Other cardiovascular risk factors: Hypertension and lipids

Pharmacotherapy-induced weight loss can be of benefit to improve
cardiovascular risk factors.

A systematic review assessed the effect of long-term obesity phar-
macotherapy (at least one-year duration) on various aspects of
cardiometabolic risk, including blood glucose, cholesterol profile,
blood pressure and visceral adiposity.” Studies from inception of
databases until 2017 were included. Randomized controlled trials
were included that evaluated adults with a BMI of > 30 kg/m? or
BMI 25-29.9 kg/m? with and without obesity-associated comor-
bidities (hypertension, hyperlipidemia, diabetes mellitus, impaired
glucose tolerance or obstructive sleep apnea); treated with obesi-
ty-management pharmacotherapy for at least one year; compared
to another active agent or placebo; and reporting at least one
prespecified cardiometabolic outcome in addition to a primary
weight-loss outcome (5% of baseline weight loss or mean weight
loss). There were 17 trials of orlistat vs. placebo (n = 10,702),
three trials of liraglutide vs. placebo (n = 4,557) and four trials of
naltrexone/bupropion vs. placebo (n = 3,953).

In this systematic review, orlistat, liraglutide and naltrexone/bupro-
pion demonstrated modest effects on cholesterol profiles (Table
2). Though the effects of some of these medications on the lipid
profile were statistically significant, they were of doubtful clinical
significance. Orlistat, liraglutide and naltrexone/bupropion had
minimal effects on blood pressure (BP), with very small decline
in systolic and diastolic BP (Table 2). As naltrexone/bupropion can
increase BP on initiation, it is contraindicated in patients with
uncontrolled hypertension.®’

Among patients with obesity and prediabetes, liraglutide reduced
systolic blood pressure by -2.8 mmHg compared with placebo
over three years, with modest improvements in lipid parameters. A
heart rate increase of two beats per minute (BPM) was observed,
in keeping with what is seen in the GLP-1 class.?

Semaglutide reduced systolic blood pressure by -6.1 mmHg vs.
-1.1 mmHg with placebo at 68 weeks, with modest improvement
in lipid parameters, in a study of people with obesity without type
2 diabetes (see Table 2). A heart rate increase of +3.5 BPM was
noted vs. -0.7 BPM with placebo, in keeping with what is seen in
the GLP-1 class.!

Atherosclerotic cardiovascular disease
Regulatory requirements for obesity pharmacotherapy do not in-

clude a standard requirement for cardiovascular outcome trials to
assess the cardiovascular safety of these medications. However,

cardiovascular outcome studies may be required by regulatory
agencies, particularly if there is any concern for potential adverse
effects on any cardiovascular risk factor. Sibutramine, which is no
longer available in Canada, was studied in a cardiovascular out-
come trial because of reported increases in blood pressure and
heart rate. This study found an increased risk of cardiovascular
events in people with pre-existing cardiovascular disease.®?

In patients with type 2 diabetes, liraglutide 1.2 mg — 1.8 mg has
been shown to reduce cardiovascular events and mortality in peo-
ple with T2DM.% 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 with-
out T2DM, at the therapeutic dose of 3.0 mg. The cardiovascu-
lar safety of liraglutide 3.0mg was evaluated post-hoc using data
from five randomized, double-blind, placebo-controlled clinical
trials comprising 5,908 patients, the majority (97%) of whom did
not have diabetes. Liraglutide 3.0 mg was not associated with
excess cardiovascular risk, with a hazard ratio of 0.42 (95% Cl:
0.17-1.08) vs. pooled comparators (1,941 receiving placebo, 95
receiving orlistat).*

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 under-
taken to assess the cardiovascular safety of naltrexone/bupropion.
Interim results were released after 25% of the planned number of
major adverse cardiovascular events (MACE) occurred, compro-
mising 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 demon-
strated a hazard ratio for the time to the first MACE of 0.88 (95%
Cl: 0.57-1.34).%* These results could not be used to establish
non-inferiority due to the compromise of the trial.

A subsequent meta-analysis including 12 RCTs comprising 19,176
patients was conducted to evaluate the relationship of bupropion,
naltrexone or naltrexone/bupropion in combination with MACE.
The additive network meta-analysis model for random effects
showed no significant effect of bupropion (odds ratio [OR] = 0.90;
95% Cl: 0.65-1.25), naltrexone (OR = 1.08; 95% Cl: 0.71-1.63)
or naltrexone/bupropion (OR = 0.97; 95% CI: 0.75-1.24) on
MACE.%

Semaglutide 0.5 mg—1 mg has been shown to decrease cardiovas-
cular events among patients with T2DM with established cardio-
vascular disease or at high risk of cardiovascular disease compared
with placebo.>® A long-term cardiovascular outcome study of
semaglutide 2.4 mg is currently underway in people with obesity
and cardiovascular disease (without diabetes).®®

There are no cardiovascular outcome trials for orlistat.
Heart failure with preserved ejection fraction (HFpEF)

Over 80% of people with HFpEF have overweight or obesity.®” As
weight loss has been shown to improve HFpEF® it is of interest
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whether pharmacotherapy for obesity management may be of ben-
efit in people with HFpEF.

Currently there are no obesity medications that have been studied in
people with HFpEF. Semaglutide 2.4 mg is currently under investiga-
tion in people with HFpEF and obesity.®

Heart failure with reduced ejection fraction (HFrEF)

No studies of weight loss pharmacotherapy in this subpopulation
were identified.

Non-alcoholic fatty liver disease (NAFLD) and non-alcoholic
steatohepatitis (NASH)

NAFLD is currently recognized as the most prevalent chronic liver
disease, and globally affects approximately 25% of the adult pop-
ulation. Metabolic comorbidities associated with NAFLD included
obesity (51.3%), type 2 diabetes (22.5%), hyperlipidemia (69.1%),
hypertension (39.3%) and metabolic syndrome (42.5%).7° Weight
loss is recognized as the cornerstone of treatment of people with
NASH and overweight or obesity.”

Fifty participants with overweight (BMI > 27) with biopsy-proven
non-alcoholic steatohepatitis 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. The primary study endpoint was im-
provement in steatosis, NAFLD activity score and fibrosis score on
follow-up liver biopsy obtained at 36 weeks. Twenty-three par-
ticipants in the orlistat/diet/vitamin E group and 18 in the diet/
vitamin E group completed the study. Orlistat did not enhance
weight loss or improve liver enzymes, measures of insulin resis-
tance or histopathology compared to placebo. However, partici-
pants in either group who lost > 5% body weight improved insulin
resistance and steatosis, and those subjects who lost > 9% also
achieved improved hepatic histologic changes.”?

A 48-week, multicentre, randomized, double-blind, placebo-
controlled study assessed the efficacy of liraglutide 1.8 mg sub-
cutaneously daily in 52 adults with NASH and BMI > 25 kg/m?.™
Patients treated with liraglutide achieved a mean weight loss of
-5.5% vs. -0.7% with placebo. The study demonstrated that 39%
of patients in the liraglutide group met the primary endpoint of
histological resolution of NASH without worsening of fibrosis
vs. 9% in the placebo group. Additionally, 36% of those in the
placebo group had progression of fibrosis compared to only 9%
with liraglutide. Steatosis improved in 83% of those receiving
liraglutide vs. 45% of those with placebo. The changes in body
weight were not different between those who had resolution of
NASH and those who did not with liraglutide, suggesting that the
hepatic effects of liraglutide may be independent of weight loss.

The effect of semaglutide in patients with NASH was evaluated
in a 72-week, phase 2, double-blind trial involving 320 patients
with BMI > 25 and biopsy-confirmed NASH and liver fibrosis of
stage F1, F2 or F3."> Patients received subcutaneous semaglutide
at a dose of 0.1 mg, 0.2 mg or 0.4 mg once daily, or placebo. The

percentage of patients who experienced NASH resolution with no
worsening of fibrosis was 40% in the 0.1 mg group, 36% in the
0.2 mg group, 59% in the 0.4 mg group and 17% in the place-
bo group (p < 0.001 for semaglutide 0.4 mg daily vs. placebo).
Weight loss was -5%, -9%, -13% and -1% in the semaglutide
0.1 mg, 0.2 mg, 0.4 mg and placebo groups, respectively. Sema-
glutide 2.4 mg weekly is currently under ongoing study in people
with NASH.”?

No studies of naltrexone/bupropion in patients with NASH or
NAFLD were identified.

Though data is conflicting, some small studies have suggested
that metformin may cause a small decrease in BMI of -0.5 kg/m?
to -1.3 kg/m? with an improvement in aminotransferases and/or
liver histology in patients with non-alcoholic fatty liver disease.”*”*

Current literature suggests that GLP-1 agonists are likely the op-
timal choice for obesity management in a person with NAFLD/
NASH. Medications in this class have consistently demonstrated
reductions in liver fat, and have frequently also shown benefits to
reduce serum markers of liver injury.

Polycystic ovary syndrome

Among women with polycystic ovary syndrome, liraglutide 1.8
mg daily has been shown in a small study to induce placebo
subtracted weight loss of -5.2 kg and reduced liver fat content,
visceral fat and the presence of non-alcoholic fatty liver disease
over 26 weeks.”® A meta-analysis of six studies (randomized and
non-randomized) with 401 women evaluated the effect of lira-
glutide monotherapy and add-on pharmacotherapy on weight,
BMI, waist circumference and homeostatic model assessment for
insulin resistance (HOMA-IR) among women with a diagnosis of
PCOS. Weight, BMI and waist circumference were significantly re-
duced vs. placebo by -4.33 kg (95% Cl: -6.05, -2.61), -2.53 kg/m?
(95%Cl: -2.79, -2.27), and -6.28 cm (95%Cl: -7.89, -4.67). FSH
and LH showed a decline in the liraglutide group, and there was
a moderate decline in HOMA-IR.”” These studies did not evaluate
menstrual frequency, fertility or hirsutism.

There are no studies of sufficient quality evaluating orlistat,
naltrexone/bupropion nor semaglutide in patients with polycystic
ovary syndrome.

Metformin with health-behaviour changes may be associated with
a small reduction in BMI (-0.73 kg/m?) and improved menstruation
in women with polycystic ovary syndrome over six months, com-
pared with health behaviour alone,”® 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.”

In a small study comparing exenatide, metformin and the com-
bination of exenatide and metformin in women with polycystic
ovary syndrome and overweight, weight loss in both exenatide
arms was superior to metformin with weight loss of -6.0 kg on
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the combination of exenatide and metformin, -3.2 kg with ex-
enatide alone and -1.6 kg on metformin alone. The combination
of exenatide and metformin was superior to either medication as
monotherapy to improve menstrual cyclicity and ovulation rate.®

A small open-label study (n = 119) compared the effect of
once-weekly exenatide,®' exenatide and dapagliflozin in combi-
nation, dapagliflozin and metformin in combination and phen-
termine/topiramate (a weight-management pharmacotherapy not
available in Canada) on weight and metabolic health parameters
in women with PCOS and obesity without diabetes. Phentermine/
topiramate and the combination of exenatide and dapaglifloz-
in resulted in the greatest weight loss of -9.0 kg and -6.0 kg,
respectively. Testosterone and free androgen index were signifi-
cantly improved in all treatment groups. Exenatide/dapagliflozin
and exenatide resulted in significant improvements in mean blood
glucose and insulin sensitivity. Improvements in menstrual cyclicity
was not assessed.

Obstructive sleep apnea

The only obesity pharmacotherapy available in Canada which has
been specifically studied amongst patients with obstructive sleep
apnea is liraglutide. Among patients with moderate or severe ob-
structive sleep apnea who were unable or unwilling to use a con-
tinuous positive airway pressure machine, liraglutide 3.0 mg com-
bined with health-behaviour modification significantly reduced
the number of apnea-hypopnea index events by -12.2 events per
hour, compared with a reduction of -6.1 events per hour with
health-behaviour modification alone."

Osteoarthritis

In a trial of 156 adults with BMI > 27 and knee osteoarthritis,
participants were randomized to receive liraglutide 3.0 mg or
placebo, following 5% weight loss with an eight-week dietary
intervention. At week 52, there was a significant difference in
body weight between the liraglutide and placebo group (-2.8
kg vs. +1.2 kg, respectively), but no difference in knee osteo-
arthritis pain as assessed by the Knee injury and Osteoarthritis
Outcome Score.® The lack of benefit in this trial is likely due to
insufficient magnitude of weight loss; weight loss goals of
> 10% of body weight are advised for symptomatic and functional
improvement among people with overweight or obesity and OA
of weight-bearing joints.®

A study of semaglutide in patients with knee osteoarthritis is
currently underway.®

Chronic kidney disease

Elevated BMI has consistently been associated with increased
risk of chronic kidney disease and kidney failure.®># None of the
pharmacotherapies for obesity management available in Cana-
da have been evaluated for renal benefit among patients with
obesity and chronic kidney disease. Consideration for efficacy
and safety of any medication is important among people with

chronic kidney disease.

Liraglutide and semaglutide are endogenously metabolized with-
out a specific organ as a major route of elimination. The effica-
cy and safety of liraglutide and semaglutide at T2DM treatment
doses have been established in patients with T2DM and chronic
kidney disease.>>% Liraglutide and semaglutide resulted in lower
rates of development and progression of albuminuria compared
with placebo. Semaglutide 1.0 mg weekly is currently being inves-
tigated in a renal outcome trial amongst people with T2DM and
chronic kidney disease.®

Dose adjustment is not required for liraglutide 3 mg amongst
people with mild/moderate renal insufficiency. Liraglutide 3.0 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.&®

For semaglutide 2.4 mg weekly, no dosage adjustment is required
for patients with renal insufficiency. Semaglutide 2.4 mg is not
recommended in people with end-stage renal disease.®

Naltrexone/bupropion has not been studied in patients with renal
impairment. Based on data available for the individual constitu-
ents, systemic exposure is significantly higher for bupropion, nal-
trexone and metabolites in subjects with moderate to severe renal
impairment.®” The maximum recommended daily maintenance
dose for naltrexone/bupropion is one tablet (8 mg/90 mg) BID
in patients with moderate or severe renal impairment. Naltrex-
one/bupropion is contraindicated in patients with end-stage renal
disease. There is a lack of adequate information to guide naltrex-
one/bupropion dosing in patients with mild renal impairment. All
patients with renal impairment should be closely monitored for
possible adverse effects.

Orlistat has not been studied in patients with renal impairment.
There are no dosage adjustments provided in the manufacturer’s
labelling. However, the need for dosage adjustment in renal in-
sufficiency is unlikely due to low systemic absorption. The major
route of excretion is in feces with < 2% excretion in the urine. ®©

Gastroesophageal reflux disease (GERD)

GERD is common in people with overweight and obesity,*’ and
can improve with weight loss.®> Onset of GERD, or exacerbation
of pre-existing GERD, can occur with obesity pharmacotherapy,
in particular with the GLP-1 receptor agonists liraglutide and
semaglutide. This is typically transient and mild to moderate in
severity.'?

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

Mental health

Clinicians should consider the impact on weight when prescribing
medication for treatment of mental health concerns (e.g., depres-
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sion, psychosis; see the Role of Mental Health in Obesity Man-
agement chapter of the 2020 CPG).?> Pharmacotherapy for binge
eating disorder and attention deficit hyperactivity disorder may
also impact weight.

While the relationship between mental health and obesity is com-
plex, most studies show that successful weight management is
associated with an improvement in mental health parameters. As
most obesity medications are active in the brain, it is important
to ascertain their effect and safety on mental health parameters.

There has been a long-standing concern that anti-depressants
can rarely, paradoxically, worsen depression and/or cause wors-
ening or emergence of suicidal ideation or behaviour during the
early phases of 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 three (0.20%) of 1,515 patients treated with placebo
compared with one (0.03%) of 3,239 treated with naltrexone/
bupropion. The same precautions pertaining to anti-depressants
should be considered when treating patients with naltrexone/bu-
propion, including screening patients for suicidal behaviours and
ideation.*?

Liraglutide 3.0 mg has demonstrated neuropsychiatric safety.®*

Neuropsychiatric concerns have not been identified with sema-
glutide.®®

Weight gain is a common side effect of some anti-psychotic med-
ications. A systematic review and meta-analysis were conducted
to assess the effect of metformin on preventing weight gain as-
sociated with mental health medications. Twelve double-blind,
randomized, placebo-controlled trials of 12 weeks to 24 weeks
duration, including a total of 743 patients with schizophrenia
or schizoaffective disorder were included in the study. The study
found that metformin was effective for the management of an-
ti-psychotic-induced weight gain in this population, with a mean
weight loss in adults of -3.2 kg compared with placebo. Met-
formin is most impactful earlier in the course of anti-psychotic
treatment or with initiation of anti-psychotic medication, with a
mean difference in weight of -5.9 kg compared with placebo, ver-
sus -2.1 kg in patients who had been on anti-psychotic medica-
tion longer term before starting metformin.®®

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

Craving and Control of Eating

Food craving is the intense desire to eat a particular food, and can
be distinguished from hunger, as cravings occur spontaneously,
whereas hunger increases in intensity over the time spent without
food. Food craving has been shown to contribute to adherence
difficulties with health-behaviour interventions; reducing and

managing food cravings is a key component in the management
of obesity and successful weight-loss maintenance.”*’

An integrated analysis of four RCTs with naltrexone/bupropion
assessed food craving using the COEQ. The study demonstrated
that early improvements in craving control and reductions in crav-
ing for sweet throughout the 56-week trial period were greater in
the subjects treated with naltrexone/bupropion, and these scores
were predictive of greater reductions in BMI at the end of the
trial.#2

In a study of 72 subjects over 20 weeks, semaglutide 2.4 mg
weekly improved control of eating and reduced cravings, based
on the results from the COEQ. The study found overall better con-
trol of eating, fewer food cravings, less hunger and, subsequently,
less energy intake with semaglutide 2.4 mg vs. placebo.*

Orlistat and liraglutide 3.0 mg 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 ner-
vous system mechanism of action.

Quality of life

QoL broadly encompasses how an individual measures the “good-
ness” of multiple aspects of their life.?® Obesity has a negative im-
pact on many aspects of health-related QoL (HRQoL).*® Measuring
Qol for weight-loss interventions has been challenging, as the SF-
36 is the traditional tool used for assessment, but it is not specific
to people living with obesity. The recently developed IWQOL-Lite
CT, which is more specific to people living with obesity, is now
being utilized in many clinical trials.'®

Weight loss is associated with improved quality of life in most
studies, and is a component of the FDA submission for approval.'®

The SCALE three-year extension study evaluated the effect of
liraglutide 3.0 mg daily on HRQoL vs. placebo in participants
with overweight or obesity and prediabetes. The IWQOL-Lite ques-
tionnaire and SF-36 health survey were used. Both tools demon-
strated long-term, statistically significant improvement in HRQoL
and physical function with liraglutide vs. placebo.*!

Patients in the COR trials program with naltrexone/bupropion also
demonstrated significant improvements in quality of life. Scores
on the IWQOL-Lite assessment tool were improved compared
to placebo in the following subscales: physical function, self-es-
teem, sexual life, public distress and work. This improvement in
IWQOL-Lite total and subscale scores occurred as early as week
eight.®

Semaglutide 2.4 mg has been shown to improve quality of life
and physical functioning.®° The STEP 1 trial assessed QoL chang-
es from baseline to week 68 using the IWQOL-Lite Clinical Trials
version (IWQOL-Lite-CT). Significantly greater improvements in
IWQOL-Lite-CT were reported with semaglutide vs. placebo for
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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, psychoso-
cial and total scores vs. placebo.

Medications with insufficient data for obesity
management

We recognize that 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., testoster-
one, thyroid hormone) that are not discussed in this document.

Two separate randomized, placebo-controlled trials evaluated the
efficacy of topiramate on weight loss among patients with obesity
and T2DM over 24 weeks to 40 weeks. These trials demonstrated
clinically meaningful weight loss of 4.5%—-6.6% and 6.5%-9.1% in
the 96 mg/day group and 192 mg/day doses, respectively, compared
with weight losses of 1.7%—2.5% in the placebo groups.'%1% While
topiramate is not intended as pharmacotherapy for obesity, it could
be considered in patients who require topiramate for other indica-
tions (e.g., anti-seizure or migraine therapy) and for whom weight
gain is a clinically relevant concern.

A systematic review and meta-analysis evaluating the metabolic ef-
fects and weight loss of fluoxetine 60 mg daily in 215 adults with
overweight or obesity and T2DM demonstrated a -4.3 kg weight
loss compared with placebo. These patients did not have depression.
Follow-up was six months to 12 months in four studies, but only
two months in the fifth study included. Fluoxetine should not be
prescribed for weight loss but could be considered in patients who
require it for other indications, such as depression, and for whom
weight gain is a clinically relevant concern.'®

A review summarizes medications available in Canada that cause
weight gain, as well as alternative choices.’®

Emerging obesity pharmacotherapy

Tirzepatide is a once-weekly, subcutaneously administered, dual
GIP/GLP-1 agonist that is approved in United States as a treat-
ment for T2DM. In the SURPASS clinical trial program, tirzepatide
5 mg, 10 mg and 15 mg once weekly, administered subcutaneously,
were evaluated as monotherapy, with metformin in comparison to
semaglutide 1 mg, in comparison to basal insulin and as an add-
on to basal insulin therapy.'%1% Superior and robust A1C reduction
was seen with tirzepatide vs. comparators, with most tirzepatide
arms achieving A1C reduction of greater than 2%. Weight loss with
tirzepatide 15 mg weekly ranged from -9.5% to -12.9%, and was
superior to comparator arms. In the SURPASS-4 trial, which evaluated
tirzepatide in comparison to open-label insulin glargine, study com-
pletion was driven by the accrual of MACE. Adjudicated MACE were
not increased on tirzepatide compared with glargine (hazard ratio

0.74,95% CI: 0.51-1.08)."°

Tirzepatide is currently under evaluation as an obesity pharma-
cotherapy. In the SURMOUNT-1 study, 2,539 participants with over-
weight or obesity, without diabetes, were randomized to receive
tirzepatide 5 mg, 10 mg, 15 mg or placebo."? Prediabetes was present
among 40.6% of participants at baseline. At 72 weeks, weight loss
was -15%, -19.5% and -20.9% with tirzepatide 5 mg, 10 mg and
15 mg, respectively, vs. -3.1% with placebo. The proportion of
patients achieving at least 5% weight loss were 85%, 89% and 91%
for tirzepatide 5 mg, 10 mg and 15 mg, respectively, vs. 35% of
participants with placebo. The proportion of persons achieving at
least 20% weight loss were 30%, 50% and 57% with tirzepatide
5 mg, 10 mg and 15 mg, respectively, vs. 3% of participants with
placebo. Over 95% of people with prediabetes at baseline convert-
ed to normoglycemia vs. 62% with placebo. Significant improve-
ments were seen with systolic and diastolic blood pressure. The most
common adverse events were gastrointestinal side effects of mild
to moderate severity and transient, occurring primarily during dose
escalation.

Tirzepatide is currently also under study as a treatment for HFpEF'""
and as a treatment of NASH.""?

Cagrilintide is a long-acting, once-weekly, subcutaneously admin-
istered amylin analog under investigation for obesity management
in combination with semaglutide 2.4 mg weekly. In the phase 2
trial of cagrilintide monotherapy, 706 participants with a BMI of
> 30 kg/m? or > 27 kg/m? with hypertension or dyslipidemia were
randomly assigned various doses of once-weekly cagrilintide,
once-daily liraglutide 3.0 mg or placebo for 26 weeks. Mean per-
centage weight reductions were greater with all doses of cagrilin-
tide vs. placebo, and superior for the highest dose of cagrilintide
studied (4.5 mg weekly) vs. liraglutide 3.0 mg daily (-10.8% vs.-9.0%,
respectively). The most frequent adverse events were gastrointestinal,
predominantly nausea, constipation and diarrhea.’

Setmelanotide has been granted marketing authorisation in the U.S.
and the EU for long-term obesity management in people with obesity
due to POMC, proprotein convertase subtilisin/kexin type 1 (PCSK1)
or leptin receptor (LEPR) deficiency. Obesity due to POMC, PCSK1 or
LEPR deficiency is extremely rare. Variants in POMC, PCSK1 or LEPR
genes impair the MC4R pathway causing extreme, insatiable hunger
beginning at a young age, and resulting in early-onset, severe obe-
sity"'*11> As an MC4R agonist, setmelanotide is designed to restore
impaired MC4R pathway activity arising due to genetic deficits up-
stream of the MC4 receptor.'® Adults and children with POMC de-
ficiency (homozygous or compound heterozygous variants in POMC
or PCSK1) were treated with open-label setmelanotide, with adult
dosing starting at 1.0 mg subcutaneously once daily, then titrated
to achieve weight loss of 2 kg/week to 3 kgiweek, with a maximum
dose of 3 mg/day. Amongst 10 participants enrolled in the trial (in-
cluding four adults), 80% of patients achieved > 10% weight loss at
approximately one year, and mean weight loss was -25.6%. Hunger
scores decreased by -27.1%. In a study of 11 participants (includ-
ing eight adults) with LEPR deficiency (homozygous or compound
heterozygous variants in LEPR), using the same dosing protocol
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described above, 45% of patients achieved > 10% weight loss at one
year, and mean weight loss was -12.5%. Hunger score decreased by
-43.7%. The most common adverse events were injection site re-
actions, skin disorders (including hyperpigmentation) and nausea.'"’

Multiple treatment options are being studied, which include mono-
therapy, dual or tri-agonist combinations of various hormones such
as GLP-1, GIP, glucagon, oxyntomodulin and PYY3-36. It is antici-
pated that administering combinations of these hormones will be
beneficial to address the highly redundant hormonal physiology that
defends body weight.
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