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Obesity

BMI categories for adults

L] L]
e Obesit defined BMI
CSIlY 1S AclInea as a
BMI is a calculation of a body person's weight (in kilograms) divided by the square of their
> 3 O k /m2 height {in meters). For adults 20 and older, BMI categories are based on a person's BMI
g regardless of age, sex, or race.

° Between 1999 and 2020 the BMI categories for adults 20 and older:

prevalence of obesity in s Catogory s kenge (kafen)
America increased from Underweight Less than 18.5

3 O . 5 % tO 4 1 . 9% . Healthy Weight 18.5 to less than 25

° Obesity nOW accounts for Overweight 25 to less than 30
. . . Obesity 30 or greater
more than $173 billion in
Class 1 Obesity 30 to less than 35
annual medlcal eXpendlture S ° Class 2 Obesity 35 to less than 40
Class 3 Obesity 40 or greater

(severe Obesity)
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Prevalence of Obesity
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Obesity

 Multifactorial disease state.

— Causes 1nclude lifestyle, metabolic disorders, hormones,
medications, etc.

e Multiple treatment modalities.

— Diet, exercise, behavioral modification, pharmacologic
agents, surgical intervention.

e Up To Date lists 50+ links to different Society guidelines and
treatment recommendations.

— 2022 American Gastroenterological Association Clinical

Practice Guideline on Pharmacological Interventions for
Adults with Obesity



Management of Obesity

Nonpharmacological Interventions
« Diet modifications, exercise, and behavioral changes

 Difficult to maintain weight-loss through lifestyle interventions
alone

Pharmacotherapy

« BMI >30 kg/m? OR >27 kg/m? with weight-related comorbidity.
Surgical Intervention

« BMI > 35 kg/m? regardless of comorbidities

« BMI > 27.5 kg/m? in Asian patient populations

« BMI > 30 kg/m? without substantial weight loss through non-
surgical interventions

References :4,5,6,7,8
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Obesity Pharmacotherapy

Pharmacologic options include:
* GLP-1 Receptor Agonists

* Phentermine

* Orlistat

* Phentermine/Topiramate ER
* Naltrexone/Bupropion ER



GLP-1 Receptor Agonists
(GLP-1 RA)
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GLP-1 Receptor Agonists

Weight Loss Mechanisms:
* Appetite Suppression
— Delayed gastric emptying and reduced gut motility increases satiety.

— GLP-1 receptors on orexigenic and anorexigenic neurons modulates central
nervous system pathways involved in reward processing and motivated
behaviors.

 Leads to reduced food intake.
* |ncreased Insulin Secretion

— Enhanced glucose-dependent insulin release promotes glucose homeostasis and
indirectly reduces body weight.

» Loss of lean mass and fat mass.
* Reduced Glucagon Secretion
— Inhibit glucagon release leading to lower blood glucose levels.
« Contributes to loss of lean mass.
* Energy Expenditure
— Increase thermogenesis and improve mitochondrial function in adipose tissue.
« Long-term negative energy balance.

References: 12
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GLP-1 synthesis, release, metabolism and effects of GLP-1 on body organs: Stimulate secretion of GLP-1 after meal
ingestion. GLP-1 and GIP rapidly converts inactive metabolites by DPP-4 enzyme. Inhibition of DPP-4 enzyme activity by
specific DPP-4 enzyme inhibitors and prevents GLP-1 and GIP degradation.

GLP-1 actions in peripheral body tissue: Mostly GLP-1 action by specific GLP-1 receptors present on specific body tissues
such as pancreas, GLP-1 increase insulin biosynthesis, secretion from beta cells and inhibits glucagon secretion from alpha
cells in pancreas. However, the indirect action of GLP-1 in another body tissue liver (reduces hepatic gluconeogenesis), brain
(Increase Neuroprotection), etc. provides benefits.
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Exhibit 10: Healthier categories see a boost in consumption by patients after

starting on AOM

Fruits and vegetables
Weight-loss management f...
Poultry and fish

Dairy products

Red meat

Rice, grains, and pasta
Instant soups and canned ...
Frozen meals

Preserved meats

Salty snacks

Alcohol

Cookies and baked products
Carbonated / sugary drinks

Confections

@ consuming more of

T T T
a4 e 4%
[ 38x | agx | 4%
s | s

T T 38%
Lwo% | 4% |  as%
6%l a1 4%
(8% | 38 |  s3%
(8% | 3% | e%
6% o7 1 &%

28%

4%l 31% 66%
4% 7% 68%
4% 26% 70%

I I I -

@ consuming about the same @ Consuming less of

Source: Morgan Stanley Research (including estimates)
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Exhibit 11: Patients report the most significant changes to fast food and pizza

restaurant trips

Fast-casual restaurants H—
Pizza restaurants m

@ More frequently @ About as frequently @ Less frequently

Fast-food restaurants

Source: Morgan Stanley Research (including estimates)
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GLP-1users say they’re eating more
protein, less sugar, and drinking less

Percentage of responses: How has your x consumption
changed since starting GLP-1drugs?

More now About the same Lessnow Net

Protein | +34%
Carbs -5%
Snacking -6%

Alcohol -15%
Sugar -25%
Fat -20%
0% 10% 20% 30% 40% 50% 60% 10% 80% 90% 100%
Data: Consumer Trends Survay, powerad by toluna*  (n=388) TheNew Consumer | Coefficient
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GLP-1 Receptor Agonists

* Adverse Effects:
— @I effects are most common.
« Abdominal pain, cramping, constipation, decreased appetite, diarrhea, dysgeusia,
dyspepsia, nausea, vomiting.
— Associated with higher doses and rapid titration; may decrease over time.
— Injection site reactions.
— Rare, but serious side effects.

» Pancreatitis, medullary thyroid carcinoma (BBW), gallbladder disease, diabetic
retinopathy, and AKI (secondary to GI symptoms), suicidal ideations have been
seen in case reports, animal studies, and early clinical trials.

— Causality not established due to confoundment of risk associated with
underlying disease state.

(Contraindications:

— Patients with a personal or family history of medullary thyroid carcinoma and in patients
with multiple endocrine neoplasia syndrome type 2.

— Avoid use during pregnancy.

References: 9, 13,16,17
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GLP-1 Receptor Agonists

Available agents:
« FDA-approved for glycemic control
— Dulaglutide subq (Trulicity)
— Exenatide subq (Byetta)
— Liraglutide subq (Victoza)
— Liraglutide/insulin degludec (Xultophy)
— Lixisenatide/insulin glargine (Soliqua)
— Semaglutide oral & subqg (Rybelsus; Ozempic)
— Tirzepatide (dual GIP/GLP-1 receptor agonist) (Mounjaro)
« FDA-approved for weight loss:
— Liraglutide subq (Saxenda)
— Semaglutide subqg (Wegovy)
— Tirzepatide (Zepbound)




GLP-1 Receptor Agonists

« Liraglutide:
— First GLP-1 RA to be approved for chronic weight management.
— Weight loss dosing is 3mg subq qday.

« Start at 0.6mg subq qday and increase by 0.6mg weekly until 3mg
dose is reached.

— If dose escalation not tolerated, delay next up-titration by 1
week.

 Discontinue if 3mg dose cannot be tolerated.




GLP-1 Receptor Agonists

Liraglutide Efficacy:
— SCALE Program
* 4 major RCTs investigating liraglutide 3mg subq qday vs placebo for 56-160 weeks.
* SCALE Obesity and Prediabetes trial
— N=3,371; t=56 weeks

— Treatment group experienced significantly greater mean weight loss (-8.4kg vs
-2.8kg)

— 63.2% of treatment group vs 27.1% of placebo achieved >5% weight loss.

» 3 year extension trial showed sustained benefit in treatment group at week 160.
(-4.3% difference).

« SCALE Maintenance Trial

— Treatment group subjects that lost >5% BW during low calorie diet run-in
achieved additional 6.2% weight loss vs 0.2% with placebo.

* SCALE Intensive Behavioral Therapy Trial

— Adding liraglutide to intensive lifestyle intervention added 7.5% weight loss
vs 4% with placebo.

References: 9, 43, 44, 45, 46
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GLP-1 Receptor Agonists

Liraglutide Efficacy:
— LEADER Trial
* Double-blind RCT, liraglutide 1.8mg subq gday or placebo
* N=9,340
« T=3.8 years

 Treatment group had significantly reduced major adverse
cardiovascular events (MACE) vs placebo.

— 13% vs 14.9% occurrence, respectively.

— Has not specifically been established for liraglutide 3mg dose
for chronic weight management in non-diabetic patients.

References: 9, 47
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GLP-1 Receptor Agonists

* Semaglutide:
— Weight loss dosing starts at 0.25mg subq q week.

« Up-titrate q 4 weeks until goal dose of 2.4mg subq
qweek 1s achieved.

— May reduce dosing to 1.7mg subq q week 1f 2.4mg
dose 1s not tolerated.

— May delay up-titration by 4 weeks 1f adverse effects
occur.

— Discontinue 1f 1.7mg subq q week dose cannot be
tolerated.
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GLP-1 Receptor Agonists

* Semaglutide Efficacy:
— STEP Program

« STEP 1
— 68-week, double blind RCT
— N=1,961 non-diabetics with obesity or overweight with >1 comorbidity.
— Semaglutide 2.4mg q week or placebo, plus lifestyle interventions.
— Treatment group had greater mean weight loss (-14.9% vs -2.4%).
— 86.4% of treatment group achieved >5% weight loss vs 31.5% placebo group.

» 50.5% of treatment group achieved >15% weight loss vs 4.9% placebo.

« STEP4

— 68-week RCT evaluating weight gain after 20-week semaglutide run-in.

— Continued treatment achieved -7.9% additional weight loss vs 6.9% weight
regain with placebo.

— Treatment group maintained improved CV metrics (BP, cholesterol, etc.).

References: 9, 48, 49
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GLP-1 Receptor Agonists

» Semaglutide Efficacy:
— OASIS 1
* Randomized, double-blind RCT.

» Semaglutide 50mg po qday vs placebo in adult subjects obesity or overweight and
weight-related non-diabetic complications.

» T=68 weeks
» Treatment group had significantly higher mean weight loss vs placebo (-15.1% vs -
2.4%).

» Cohort achieving specified % weight loss from baseline (treatment vs placebo):
— 5%: 85% vs 26%
— 10%: 69% vs 12%
— 15%: 54% vs 6%
— 20%: 34% vs 3%

— Cardiovascular Effects

« SUSTAIN-6 and SELECT showed cardiovascular benefits with injectable
semaglutide; PIONEER 6 did not find cardiovascular benefits with PO semaglutide
vs placebo; SOUL trial did find MACE decrease in T2DM with ASCVD or CKD.

References: 9, 50, 51, 52, 53, 58
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GLP-1 Receptor Agonists

« Tirzepatide
— Novel combination GIP & GLP-1 RA.
* FDA approved for weight management in November, 2023.

— Initiate therapy at 2.5mg subq q week x4 weeks; then increase to Smg
subq qweek.

« May increase 2.5mg every 4 weeks up to a maximum dose of 15mg
per week (if tolerated).

— Initial 2.5mg dose minimizes GI adverse effects, but is sub-
clinical.




GLP-1 Receptor Agonists

»  Tirzepatide Efficacy:
— SURMOUNT-1

Double-blind RCT
Tirzepatide Smg, 10mg, or 15mg vs placebo.
N=2,539 adults with obesity or overweight and complications.
T=72 weeks.
Mean weight reductions significantly greater with tirzepatide use:
— Smg: -15%
— 10mg: -19.5%
— 15mg: -20.9%
— Placebo: -3.1%

Proportion achieving > 5% weight loss ranged from 85-91% in treatment groups vs 35% in
placebo.

— ~half of 10mg and 15mg groups achieved >20% weight loss (3% placebo).
—  SURMOUNT-2
N=938 adults with T2DM
Mean weight change at 72 weeks:
— 10mg: -12.8%
— 15mg: -14.7%
— Placebo: -3.2%



GLP-1 Receptor Agonists

*  Tirzepatide Efficacy:
— SURMOUNT-3

» Evaluated weight regain prevention after initial weight loss from a 12-week intensive
lifestyle intervention.

— Treatment group experienced continued mean weight reduction of -18.4% vs +2.5%
weight gain with placebo at 72 weeks.

— SURMOUNT-4
* 36-week open-label lead-in phase of tirzepatide 10mg or 15mg subq q week.
» Following lead-in, participants randomized to tirzepatide or placebo for 52 weeks.
— Treatment group additional mean body weight loss of -5.5% vs +14% for placebo.

— 89.5% of treatment group maintained >80% of initial weight loss vs 16.6% of
placebo.

— SURMOUNT-5

* Recently published RCT comparing tirzepatide vs semaglutide for obesity (n=751; t=72
weeks) confirmed that tirzepatide lead to grater weight loss and grater decrease in waist
circumference.

— Mean % weight change -20.2% for tirzepatide vs. -13.7% with semaglutide.

— Mean waist change -18.4 cm with tirzepatide and -13cm with semaglutide.
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ompared with placebo

e

CagriSema
Tirzepatide
Retatrutide
Orforglipron
Semaglutide
Mazdutide
ITCA 650
Liraglutide
Efpeglenatide
Dulaglutide
Exenatide
PEGylated exenatide
Lixisenatide
Albiglutide
PEG-loxenatide

A5 12

Mean difference
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Mean difference
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-8.47 (-9.68 to0 -7.26)
-7.87 (-9.95to0 -5.79)
-4.88 (-6.93t0 -2.83)
-3.13(-3.95t0-2.31)
-2.26(-4.99 t0 0.47)
-1.36 (-4.30 to 1.58)
-1.33 (-2.08 t0 -0.59)
-0.93(-2.89 t0 1.03)
-0.73(-1.56 t0 0.10)
-0.62(-1.69 t0 0.45)
-0.34 (-3.01 to 2.33)
-0.62(-1.51 t0 0.87)
0.03(-2.27t0 2.21)
0.27(-1.58t0 2.13)

0.12
0.12
0.11
0.22
0.11
0.12
0.11
.11
0.13
0.11
0.12
0.12
0.22
0.22
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GLP-1 Receptor Agonists

 Discontinuation

— 30-75% of patients started on GLP-1 RAs discontinue use
within the first year.

 GI side effects and cost are primary reasons.
« Maintenance After Weight Loss & GLP-1 RA Discontinuation
— Mixed results 1n the literature.

— Studies with longer post-treatment periods find
discontinuation is associated with rebound weight gain, fat
gain.

* Weight gained was proportionate to weight lost.

References: 22, 23, 24, 25, 26, 27, 28
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GLP-1 Receptor Agonists

 Cost-Effectiveness

— Recent large lifetime cost-effectiveness study in JAMA concluded that tirzepatide and
semaglutide both offered substantial lifetime health benefits compared to non-GLP-1 RA
AOMs, but were not cost-effective ($100,000/QALY) at current prices.

» Tirzepatide would require 30.5% reduction from current price.

* Semaglutide would require a 89.1% reduction from current price.

Figure 2. Probabilistic Sensitivity Analysis for the Cost-Effectiveness of the Antiobesity Medications vs Lifestyle Modification Owver a Lifetime

200 =
m— Maltrexone-bupropion
— Dhentermine-topiramate
- Semaglutide
Tirzepatide
150+
e
=
=
e
=
=
=
=
- . $ZOGOOSI’£P__
= 100+ —
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=
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Incremental QALYs

Each data point represents 1 of 1000 Monte Carlo simullations, and the encompassing thresholds of $100 000, 2150 000, and $200 000 per quality-adjusted life=year (QALY)
ellipses illustrate the 95% uncertainty intervals for these results. The solid black circles are depicted by dashed lines,
indicate the mean values for the 1000 simulations. The willingness-to-pay (WTP)
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GLP-1 Receptor Agonists

Cost-Effectiveness

— Alternatively, a recent USC whitepaper found significant net lifetime cost-effectiveness from GLP-1 agents
(more pronounced when started younger and in patients with lower DM risk factors) .

* Non-clinical trial, these findings were heavily reliant on optimistic efficacy and price discounting
assumptions.

— EG Assumption of a 20% BMI reduction.
» Separate 47 RCT meta-analysis found GLP-1 RA BMI reduction benefit of -2.07 kg/m? .

Figure 3: Net Lifetime Social Value From Expanded AOM Access
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GLP-1 Receptor Agonists

 503A vs 503B Compounding
— 503A
« Compound on a patient specific, per prescription basis.
» Regulated by state boards of pharmacy to comply with USP and other guidelines.

— 503B

» Outsourcing facility that compounds large, non-patient specific batches of drugs
to be used by healthcare facilities and provider offices.

* Must comply with Current Good Manufacturing Practices (CGMP).
— Validation of all processes.
« Compounded Formulations
— FDA allows compounding of drugs that are not commercially available.
» Unique formulations, dosages, or commercial shortage.

— GLP-1 RA compounding has proliferated over the last few years (up to 30% of all
GLP-1 RAs used were compounded) due to high cost, high demand, and commercial
shortage of GLP-1 RAs.

» As of May 2025, the FDA has declared all GLP-1 RA shortages over.

— Non-commercially available products (EG unique dosages, additives, etc.)
will still be able to be compounded.

References: 18,19,20, 21
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The following chart provides the status of GLP-1 drugs and the ability of Ohio pharmacies,
prescribers, and outsourcing facilities to compound tirzepatide and semaglutide that are
essentially copies of commercially available drug products:

Compounding Copies Permitted?

Name of Drug FDA Shortage?
Tirzepatide No
(Mounjaro, Zepbound)

No

Pharmacy or prescriber compounding: Ended
February 18, 2025

Outsourcing facility compounding: Ended
March 19, 2025F

77 S. High Street, 17" Floor
Columbus, OH 43215 U.S.A.

Phone: 614 | 466 4143
Fax: 614 | 752 4836

The State of Ohio is an Equal Opportunity Employer and Provider of ADA Services
Semaglutide No No
(Ozempic, Rybelsus,
Wegovy) Pharmacy or prescriber compounding: Ended

April 22, 2025

Outsourcing facility compounding: Ended May
22, 20256

NOTE: This chart is not exhaustive. Please be advised that other GLP-1 products may be on
the FDA drug shortage list.

Retatrutide & Cagrilintide Cannot Be Compounded

Retatrutide and/or Cagrilintide cannot be used in compounding under federal and state law.
Additionally, they are not a component of an FDA-approved drug, are not listed on the EDA’s

“bulk dru

for any condition.

list”, do not have USP/NF monographs, and have not been found safe and effective




Phentermine

Amphetamine Phentermine
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* One of the first FDA approved AOMs.

e Sympathomimetic that centrally stimulates hypothalamus to
release norepinephrine, which leads to a reduction in
appetite.




Phentermine

* Indicated for short-term use (max duration 12 weeks).

* Dosing:
— 15-37.5mg po qday (prior to breakfast or 1-2 hours post-meal).
— 9mg po tid prior to meals 1s also common.

* Adverse Effects:
— Elevated blood pressure, palpitations, potential ischemia.

e Contraindications:

— CVD, hyperthyroidism, glaucoma, substance abuse history,
concurrent/recent MAOI usage, and pregnancy.

— Caution 1n patients with structural heart disease, arrythmias, and
uncontrolled hypertension.

References: 9
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Phentermine

« Efficacy:

— Observational study of short-term use (<112 days) vs. long-term use
(> 1 year)
e n=13,972
Mean starting BMI 37.8 kg/m?

Short-term arm

— Initial weight loss followed by regain

» Weight reduction: -2.68% at 6 months, -1.38% at 12
months; -0.16% at 24 months.

Long-term arm

— 7.4% greater weight loss than short-term arm at 24 months

3-year follow-up CVD or death was rare (0.3%) and did not
differ between treatment arms.
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Orlistat

* FDA approved 1999 N

+ Reversibly binds and 4
inhibits pancreatic and W . H
gastric lipases. \/\/\ b o T

— Reduces dietary fat

absorption by up tO Chemical structure of Orlistat.
30%.

References: 9, 13, 34




Orlistat

* Dosing:
— RX
* 120mg po tid concurrently or < 1 hour post fatty meal
— OTC
* 60mg po tid concurrently or < 1 hour post fatty meal
— Low systemic absorption; no renal/hepatic adjustments.
* Adverse Effects:

— Gl intolerability (abdominal discomfort, flatulence, bowel urgency, oily
spotting, steatorrhea).

* Worse with higher fat content meals.
— Reduced absorption of fat-soluble vitamins and p-carotene.
» Supplement and separate dosing by at least 2 hours.
» Contraindications:

— Chronic malabsorption syndromes, cholestasis, and pregnancy.

References: 9, 13

n



Orlistat

Efficacy:
— XENDOS trial
» Design:
— 4-year double-blind placebo-controlled trial.
— n=3,305 with BMI > 30 kg/m?
* Results:
— Mean Weight Loss: -5.8 kg in orlistat arm vs -3.0 kg in placebo

» 72.8% of treatment arm achieved >5% reduction at year 1 vs 45.1% of
placebo

— Adverse Effects: GI events in 91% of treatment vs 65% placebo at year 1
» 36% vs 23%, respectively at year 4
» Discontinuation due to AEs was 8% vs 4%, respectively.
— Additional benefits (treatment vs. placebo):
» SBP reduction (4.9 vs 3.4 mm Hg)
» DBP reduction (2.6 vs 1.9 mm Hg)
» LDL reduction (12.8% vs 5.1%)
» Total cholesterol reduction (7.9% vs 2.3%)

References: 9, 35
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Phentermine/Topiramate ER

Phentermine

Chemical structure of topiramate

*  Appetite suppression from phentermine mechanism with additive effect of topiramate’s
GABA mediated decreased appetite and increased satiety.

* Dosing:
— Phentermine/topiramate ER 3.75mg/23mg po qday x2 weeks; then 7.5mg/46mg po qday
x12 weeks
» If weight loss <3% at may increase per tolerance to max of 15mg/92mg po qday.
— Adjustment for moderate hepatic impairment or CrCl <50ml/min
* 7.5mg/46mg po qday
* Use not recommended in ESRD or severe hepatic impairment.

References: 9, 13, 32, 36

[



Phentermine/Topiramate ER

* Adverse Effects:
— Increased heart rate, constipation, dry mouth, insomnia.
— Increased risk of kidney stones.

* Contraindications:

— Pregnancy (phenteramine risks; topiramate 1is teratogenic),

CVD, hyperthyroidism, glaucoma, recent/concurrent
MAOI usage.

« When stopping therapy, a gradual taper should be performed
to avoid increased seizure risk.

e (Caution with prolonged use.

References: 9, 13
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Phentermine/Topiramate ER

« Efficacy:
— CONQUER Trial
e Placebo RCT
« n=2,487; BMI 27-45 kg/m? and > 2 weight related comorbidities

— Placebo vs. phentermine/topiramate ER 7.5mg/46mg po qday vs.
phentermine/topiramate ER 15mg/92mg po qday

» Results at t=56 weeks (placebo/low-dose/high-dose):
— Mean weight change: -1.4kg/-8.1kg/-10.2kg
— % cohort with >5% weight loss: 21%/62%/70%
— SEQUEL
» Extension study of CONQUER
« N=676
* Results at t=108 weeks:
— Mean weight change:-2.1kg/-9.6kg/-10.9kg
— Mean % weight change: -1.8%/-9.3%/-10.5%

References: 9, 37, 38
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Phentermine/Topiramate ER
Efficacy:

— Lei, et al.
— Meta-analysis of 6 RCTs
— Comparison of various phentermine/topiramate ER doses

* 3.75mg/23mg vs. 7.5mg/46mg vs. 15mg/92mg vs. placebo
— Results:

» All dose average increased weight loss of 7.73kg vs placebo.

— 15mg/92mg dosing had greatest effect vs. placebo (8.25kg)

— Adverse Effects:

» Treatment group had increased dysgeusia, paresthesia, dry mouth, and
constipation.

» Treatment group had better CVD measures than placebo.
— Average SBP reduction of 2.92mm Hg
— Average DBP reduction of 0.96 mm Hg
— Total cholesterol reduction 2.3%
— Triglyceride reduction 13.38%

References: 9, 39
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Naltrexone/Bupropion ER
N 0

= Naltrexone NH% Bupropion
O, QEI\
y
0~ l
Cl

* Combination therapy opioid antagonist with
norepinephrine and dopamine reuptake
inhibitor.

* Exact mechanism for weight loss unknown.
— Modulation of appetite and reward pathways?

References: 9, 40
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Naltrexone/Bupropion ER

* Dosing:
— Naltrexone/Bupropion ER 8mg/90mg po qday x7 days
» Gradually increase as tolerated to max of two tablets bid

— Max dose of one tablet po bid for patients with moderate/severe renal or hepatic
impairment.

— Not recommended in patients with ESRD or severe hepatic impairment.

— Bupropion is a CYP450 substrate, dose adjustments may be required with CYP
interacting medications.

» Adverse Effects:
— GI & neuro disturbances (HA; sleep disturbances)
— Minor increase in BP and HR have been noted.

»  Contraindications:

— Chronic opioid use, opioid withdrawal, uncontrolled HTN, seizure disorders, eating
disorders, concurrent/recent MAOI usage, patients at risk for alcohol withdrawal, and
pregnancy.

« Black Boxed Warning for increased suicidal ideations (especially in patients <24 yo)

References: 9
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Naltrexone/Bupropion ER

« Efficacy:
— COR-I trial

Randomized, double-blind, placebo-controlled RCT

N=1,742 with BMI 30-45 kg/m? or 27-45 kg/m? with weight-related comorbidities

Lifestyle modifications plus naltrexone/bupropion ER 32mg/360mg OR
naltrexone/bupropion ER 16mg/360mg OR placebo

T=52 weeks
Results (32mg/16mg/placebo):

% mean weight change: -6.1%/-5.0%/-1.3%
% cohort with >5% body weight lost: 48%/39%/23%

Treatment groups had an initial SBP increase of ~1.5 mm Hg; return to
baseline by week 12; reduction of ~Imm Hg from baseline thereafter.

» Similar DBP trend.
Heart rate increased 1.5-2.5 BPM vs. placebo.
No increased suicidal ideation or depression was seen.

References: 9, 41

[



Naltrexone/Bupropion ER

» Efficacy:
— Onakpoya, et al.

« Systematic review and meta-analysis of 4 RCTs investigating benefits and
harms of naltrexone-bupropion ER for weight loss.

» Results:

— Significantly larger portion of treatment groups achieved >5%
reduction in body weight compared with placebo.

» Average 2.53kg greater weight loss from baseline.

— Treatment groups also had more favorable changes in LDL reduction
and BG.

— Treatment groups experienced small, but significant changes in BP
compared to placebo:

» SBP +1.47 mm Hg
» DBP +0.98 mm Hg

References: 9, 42
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[ Jable 2. Outcomes of Select Trials Evaluating Weight Loss in Adults after 1 to 2 Years with FDA-Approved

Medications®

Difference

Baseline Baseline =5% =10%  from placebo in
Duration, Study arms weight,” EMIL® kg/ weight weight weight
Drug Study weeks {Mo. participants) kg m? loss, % loss, % reduction
Orlistat XENDOS* 52 Placebo (1,295) vs 110.6 (16.5) 37.4 (4.5) 45wvs 73 21 vs 41 =1.4 kg
orlistat 120 mg 3 times vs 1104 ws 37.3 (P =< 0.007)
daily (1,487) (16.3) (4.2)
Phentermine/ COMQUER* 56 Placebo (994) 103.3 (18.1) 36.7 (4.8) 21 ws 62 7wvs 37 =86.6% (95% CI,
topiramate vs phentermine/ vs 102.6 vs 36.2 vs 70 vs 48 =7.4 to=5.8) vs
ER topiramate7.5 mg/46 mg (18.2) vs (4.4) vs —8.6% (95% CI,
{498) vs phentermine/ 103.0 (17.6) 36.6 (4.5) =8.3 to =8.0)
topiramate15 mg/92 mg
(995)
MNaltrexone/ COR-I" 56 Placebo (581) vs 99.5(14.3) 362(4.0) 16ws 39 7vs 20 =3.7%
bupropion 4 mg/30 mg, 2 tablets vs 99.5 vs 36.2 vs 48 vs 25 (P < 0.0001) vs
ER twice daily [578) vs (14.8) vs (4.3) vs —4.8%
8 mg/90 mg, 2 tablets 99.7 (15.9) 36.1 (4.4) (P < 0.0001)
twice daily (583)
Liraglutide SCALE 56 Placebo (1,244) vs 106.2 (21.7) 38.3 (6.3) 27 vs 63 11 vs 33 —5.4% (95% CI,
Obesity and liraglutide 3.0 mg daily vs 106.2 vs 38.3 —5.8 to =5.0)
Frediabetes (2,487) (21.2) (B.4)
Semaglutide STEP 1% 68 Placebo (655) vs 1052 (21.5) 38.0(6.5) 32 wvs 86 12 vs 69 =12.4% (95% CI,
semaglutide 2.4 mg vs 105.4 vs 37.8 —13.4 to —11.5)
weekly (1,3086) (22.1) (B.7)
Tirzepatide SURMOUNT- 72 Placebo (643) vs 104.8 (21.4) 38.2 (6.9) 35ws 85 19 vs 69 —11.9% (95% ClI,
148 tirzepatide 5 mg weekly vs 102.9 vs 37.4 vs B9 vs vs 7B vs =13.4 to=10.4)
(630) vs tirzepatide (20.7) vs (6.6) vs o1 84 vs =16.4%
10 mg weekly (636) vs 105.8 (23.3) 38.2 (7.0) (95% CI, -17.9
tirzepatide 15 mg weekly vs 105.6 vs 38.1 to—14.8) vs
{630) (22.9) (6.7) =17.8% (95% CI,

—19.3 to —16.3)

Abbreviations: Cl, confidence interval; ER. extended-release; FDA, Food and Drug Administration.
*In addition to lifestyle modification, which typically involved calorie-restricted diets (deficit of 500-600 calories/day) plus at least 150 minutes of

physical exercise every week.
*Data shown as mean (S0).
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Medication
(trade name)

"ablle 1. Therapies for Adults with Obesity?

Drug class Dosing®

Adverse effects

Contraindications

Additional comments

References: 9

topiramate 92 mg
daily if needed

stones

Phentermine Sympatho- Orally: Increased HR/ History of CVD, Approved for short-term
(Adipex-P, mimetic * Phentermine BF, insomnia, ir- hyperthyroidism, use (8-12 weeks)
Lomaira) (excluding ritability, nervous- glaucoma, history Potential for abuse due
Lomaira): 15 to ness, dry mouth, of drug abuse, use to amphetamine-like
37.5 mg daily in taste disturbance, during or within effects; controlled sub-
1 or 2 divided constipation 14 days following stance (C-IV)
doses MAQOI therapy, Dose adjustments re=
* |Lomaira: 8 mg 3 pregnancy commended in patients
times daily with renal impairment

Orlistat (Alli Lipase in=  Orally: Intestinal cramps, Chronic Administer during or up

[nonprescription], hibitor * Alli: 60 mg 3 flatulence, fecal malabsorption syn- to 1 hour after each main

Xenical) times daily with incontinence, oily drome (eg, chronic meal containing fat; omit

each main meal spotting/leakage diarrhea, celiac dose if a meal is missed

containing fat disease, inflamma-=- or contains no fat

= Xenical: 120 mg tory bowel disease, Patients should take

3 times daily with bariatric surgery), a daily multivitamin

each main meal cholestasis, preg= containing fat=soluble

containing fat nancy vitamins; separate ad-
ministration from orlistat
by =2 hours

Phentermine/ Sympatho- Orally: Increased HR/ History of CVD, Controlled substance

topiramate ER mimetic = |nitially BFR, constipa- hyperthyroidism, (C-IV)

(Qsymia) + GABA phentermine tion, dry mouth, glaucoma, history Teratogenic (topiramate):
receptar 3.75 mg/ paresthesia, taste of drug abuse, use increased risk of oral
rmodulator topiramate 23 mg disturbance, de- during or within cleft; negative pregnancy

daily pression, anxiety, 14 days following test recommended

* Titrate grad= cognitive impair= MAQI therapy, before initiation and
ually up to ment, insomnia; pregnancy monthly
phentermine rare: metabolic Dose adjustments re-
15 mg/ acidosis, kidney commended in patients

with hepatic or renal
impairment References: 9
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MNaltrexone/
bupropion ER

Opioid an-
tagonist +

Orally {1 tablet = nal-
trexone 8 mg/bu-

Mausea, vomiting,
constipation, head-

Uncontrolled HTM,
seizure disorder,

Boxed warning: suicidal
thinking

{(Contrave) dopamine/ propion 90 mg): ache, dizziness, in— eating disorder, use Potential neuropsychi-
norepin=- = \Week 1: 1 tablet somnia, dry mouth, of other bupropion= atric effects
ephrine every morning transient increasea containing prod- Take early in the day (po-
reuptake = Week 2: 1 tablet in BP {(average of ucts, short- or tential for insomnia)
inhibitor twice daily 1-2 mm Hg) and/ long-term opioid Dose adjustments re—
= \Week 3: 2 tablets or HR therapy, use during commended in patients
every morning or within 14 days with hepatic or renal
and 1 tablet following MAOI impairment
every evaening therapy, pregnancy
= \WVieek 44+: 2 tab-
lets twice daily
Liraglutide GLP=1 Subcutaneocusly: MNausea, vomiting, Pearsonal or family Monitor glucose and
(Saxenda) receptor = Week 1: 0.6 mg diarrhea, constipa=- history of medullary adjust co=-administered
agonist daily tion, hypoghlycemia thyroid carcinoma, sullfonylureas and insulin
= \Week 2: 1.2 mg (if used in conjunc— Prersonal history of as needed to prevent
daily tion with diabetes multiple endo= potentially severe hypo=
s Week 3: 1.8 mg medications known crine neoplasia glycemia
daily to cause hypoglhy— syndrome type 2, Should not be used with
= \Week 4: 2.4 mqg cemia), injection pregnancy other GLP=1 receptor
daily site reactions; agonists or DPP4 inhibi-
= ‘Week S5+: 3 mg rare: pancreatitis, tors
daily gallbladder disease
Semaglutide GLP-1 Subcutaneocusly: MNausea, vomiting, Personal or family Monitor glucose and
Wegowy) receptor - Weeks 1-4: diarrhea, constipa— history of medullary adjust co-administered
agonist 0.25 mg weekly tion, hypoglycemia thyroid carcinoma, sulfonylureas and inswulin

- Weeks 5-8:
0.5 mg weekly
= Weeks 9-12:
1 mg weekly
- Weeks 13-16:
1.7 mg weekly
- Weeaelk 17+
2.4 mg weekly

(if used in conjunc—
tion with diabetes
medications known
to cause hypogly=—
cemia), injection
site reactions;

rare: pancraatitis,
gallbladder disease

personal history of
multiple endo-
crine neoplasia
syndrome type 2,
pregnancy

as needed to prevent
potentially severe hypo—
alyvcemia

Semaglutide: monitor
patients with diabetic
retinopathy for eye com-—
plications

Should not be used with
other GLP=1 receptor
agonists or DPP4 inhibi-
tors

SIP/GLP-1
receptor
agonist

Tirzepatide
(Lepbound)

Subcutaneocusly:

- Viieehks 1=4:
2.5 mg weekly

» Weeks 5-8: 5 mg
weekly

- Wieek 94+ may
increase in 2.5-
mg incrameants
aevery 4 weeks if
needed

= Max dose of
15 mgifweeaelk

MNausea, vomiting,
diarrhea, constipa=-
tion, hypoglyrcemia
(if used in conjunc—
tion with diabetes
medications known
to cause hypogly—
cemia), injection
site reactions

Peaersonal or family
history of medullary
thyroid carcinoma,
paersonal history of
multiple endo=-
crine neoplasia
syndrome type 2,
pregnancy

Monitor glucose and
adjust co=administered
sulfonylureas and insulin
as neaded to prevent
potentially severe hypo=
glycemia

Should not be used with
other GLP-1 receptors
agonists or DPP4 inhibi=
tors

Abbreviations: BERP, blood pressure; CVD, cardiovascular disease; DPP4, dipeptidyl peptidase=4; ER, extendaed=-relaase; GABA, v—aminobutyric acid;
GIP glucose—dependent insulinotropic polypeptide; GLP-1, glucagon-like peptide-1; HR, heart rate; HTMN, hypertension: MACOL moncamine oxidase
imhibitorn
Anformation derived from package inserts_ 252
"Dosing is for adults with normal kidney and liver function unless otharwise noted in the comments.
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Guideline Recommendations

Table 1. American Gastroenterological Association Recommendations on Pharmacological Interventions for Management of
Obesity

Strength of Quality of
Recommendation recommendation evidence

1. In adults with obesity or overweight with weight-related complications, who have had an Strong Moderate
inadeguate response to lifestyle interventions, the AGA recommends adding
phammacological agents to lifestyle interventions over continuing lifestyle interventions alone.
Implementation considerations:
= AODOMs generally need to be used chronically. and the selection of the medication or
intervention should be based on the clinical profile and needs of the patient, including. but
not limited to, comorbidities, patients’ preferences, costs, and access to the therapy.

2. In adults with obesity or overweight with weight-related complications, the AGA suggests Conditional Moderate
using semaglutide 2.4 mqg with lifestyle modifications, compared with lifestyle modifications
alone.

Implementation considerations:

» Given the magnitude of net benefit, semaglutide 2.4 mg may be prioritized over other
approved AOMs for the long-term treatment of obesity for most patients.

= Semaglutide has glucoregulatory benefits and is also approved for the treatment of T2ZDM

» Semaglutide may delay gastric emptying with adverse effects of nausea and vomiting.
Gradual dose titration may help mitigate these adverse effects.

» GLP-1 RAs hawve been associated with increased risk of pancreatitis and gallbladder
disease.

3. In adults with obesity or overweight with weight-related complications, the AGA suggests Conditional Moderate
using lirmaglutide 3.0 mg with lifestyle modifications, compared with lifestyle modifications
alone.
Implementation considerations:
» Liraglutide has glucoregulatory benefits and is also approved for the treatment of T2DM
« |iraglutide may delay gastric emptying with adverse effects of nausea and vomiting.
Gradual dose titration may help mitigate these adverse effects.

« |iraglutide has been associated with an increased risk of pancreatitis and gallbladder
disease

References: 7
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Guideline Recommendations

4. In adults with obesity or overweight with weight-related complications, the AGA suggests Conditional Moderate
using phentermine-topiramate ER with lifestyle modifications, compared with lifestyle
modifications alone.

Implementation considerations:

» Because topiramate is effective for treating migraine headaches, phentermine-topiramate
ER may be preferentially used in patients with comorbid migraines.

¢ Phentermine-topiramate ER should be avoided in patients with a history of cardiovascular
disease and uncontrolled hypertension.

+ Topiramate is teratogenic. Women of childbearing potential should be counseled to use
effective contraception consistently.

+ Blood pressure and heart rate should be monitored periodically while taking medications
with phentermine.

5. In adults with obesity or overweight with weight-related complications, the AGA suggests Conditional Moderate
using nalirexone-bupropion ER with lifestyle modifications, compared with lifestyle
modifications alone.

Implementation Considerations:

« Naltrexone-bupropion ER may be considered for the treatment of overweight or obesity in
patients who are attempting smoking cessation, and in patients with depression.

« Naltrexone-bupropion ER should be avoided in patients with seizure disorders and used
with caution in patients at risk of seizures.

« Naltrexone-bupropion ER should not be used concomitantly with opiate medications.

» Blood pressure and heart rate should be monitored periodically while taking naltrexone-
bupropion ER, especially in the first 12 weeks of treatment.

References: 7
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Guideline Recommendations

Recommendation

Strength of Cluality of
recommendation evidence

. In adults with obesity or overweight with weight-related complications, AGA suggests
against the use of orlistat.
Comment: Patients who place a high value on the potential small weight loss benefit and
low value on Gl adverse effects may reasonably choose treatment with orlistat.

Implementation Considerations:
« Patients using oristat should take a multivitamin daily. Vitamins should contain fat-soluble
vitamins (&, D, E, K) and should be taken 2 hours apart from orlistat.

. In adults with obesity or overweight with weight-related complications, the AGA suggests
using phentermine with lifestyle modifications, compared with lifestyle modifications alone.
Implementation Considerations:

» Phentermine monotherapy is approved by the FDA for short-termm use (12 weeks).
Howewer, given the chronic nature of weight management, many practitioners use
phentermine longer than 12 weeks in an off-label fashion.

+ Phentermine should be avoided in patients with a history of cardiovascular disease.

+ Blood pressure and heart rate should be monitored pericdically while taking phentermine.

. In adults with obesity or overnweight with weight-related complications, the AGA suggests
using diethylpropion with lifestyle modifications, compared with lifestyle modifications alone.
Implementation considerations:

+ Diethylpropion monotherapy is approved by the FDA for short-term use (12 weeks).
Howewer, given the chronic nature of weight management, many practitioners use
diethylpropion longer than 12 weeks in an off-label fashion.

+ Diethylpropion should be avoided in patients with a history of cardiovascular disease.

« Blood pressure and heart rate should be monitored periodically while taking
diethylpropion.

. In adults with BMI between 25 and 40 kg/m~, the AGA recommends using Gelesis100 oral
superabsorbent hydrogel only in the context of a clinical trial.

References: 7
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Drug
Liraglutide 3mg

Semaglutide 2.4mg

Tirzepatide 15mg

Naltrexone/Bupropion ER 8mg/90mg

Orlistat 120mg

Phentermine/topiramate ER 15mg/92mg

Phentermine 37.5mg

Package Size

5x3ml pens

4x0.75ml pens

4x0.5ml pens

120 tablets

90 capsules

30 capsules

100 capsules

[

Price (30-day supply)
$1,262.28 (Saxenda)

$1,262.28 (Wegovy)

$1,010.34 (Mounjaro)
$1,016.52 (Zepbound)

$526.50 (Contrave)

$405.51(Xenical)
$608.65 (generic)

~$275 (Qsymia)

$26.22 (generic)



Case Questions

A 60 yof (height 66, weight 1751bs) with a PMH of dyslipidemia, HTN, MI, obesity, and T2DM
presents for evaluation. Home medications include amlodipine 10mg po qday, ASA 81mg po
qday, atorvastatin 40mg po qday, lisinopril 20mg po qday, metformin 1000mg po bid, and
metoprolol succinate 100mg po qday. Her home BP readings have been 138-155/85-95 mm Hg
over the last two months. A1C is 8.2% today. Patient reports losing 41bs over the last 6 months
despite efforts to follow a healthy diet and exercise 150+ minutes per week.

Which of the following would be most appropriate for this patient?
Semaglutide

Continue lifestyle interventions alone

Phentermine

o0 wp

Extended-release phentermine/topiramate

[



Case Questions

A 36 yofis seen for weight management. She has a pmh of chronic back pain, CKD stage 3,
HTN, hypothyroidism, and major depressive disorder. She is a 1 PPD smoker and expresses a
desire to quit smoking. Current medications include chlorthalidone 25mg po qday, levothyroxine
125mcg po qday, lisinopril 40mg po qday, sertraline 100mg po gday, and tramadol 50mg po q6h
prn (pt typically uses 1-2 tabs per day). Current BP is 126/76 mm/Hg and BMI is 34 kg/m?. Pt’s
eGFR is 40 ml/min/1.73 m?. All other labs are WNL.

Given the patient’s desire to quite smoking, would extended-release naltrexone/bupropion be a
good choice for this patient?

No, given the patient’s hypertension.
No, given the patient's renal impairment.

No, given the patient’s concurrent use of tramadol.

S Owp

Yes, given the benefit of extended-release naltrexone/bupropion on both weight loss and
smoking cessation.

[



Case Questions

A 62 yom with PMH of dyslipidemia, GERD, migraines, obesity, and T2DM presents for a
routine visit. Current medications include atorvastatin 40mg po qday, metformin 1000mg po bid,
naproxen 500mg po qday prn migraines (typical use 1-2x per month), omeprazole 20mg po qday,
and sitagliptin 100mg po qday. A1C is 6.8%, BP 120/80mm Hg, BMI is 36 kg/m?. Pt’s renal and
hepatic function are WNL. For the past 9 months the patient has been maintaining 40 minutes of
exercise 4-5x per week, but states that he struggles with food (especially portion control with
unhealthy snacks).

Which of the following AOMs would be most appropriate for this patient?

A. Extended-release naltrexone/bupropion
B. Semaglutide

C. Extended-release phentermine/bupropion
D. orlistat

[
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