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Objectives
•Define the classifications of obesity
•Lay out the approach to medical 

weight loss:
• Screen for comorbid conditions
• Lifestyle modification
• Evaluate for obesogenic medications
• Anti-obesity medications

•Discuss indications for bariatric surgery
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Obesity Definition
“Obesity is defined as a chronic, 

relapsing, multi-factorial, 
neurobehavioral disease, wherein an 

increase in body fat promotes adipose 
tissue dysfunction and abnormal fat 

mass physical forces, resulting in adverse 
metabolic, biomechanical, and 

psychosocial health consequences.”
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Classification:

•Underweight: <18.5 kg/m2

•Normal weight: 18.5-25 kg/m2

•Overweight: 25-30 kg/m2

•Obesity class 1: 30-35 kg/m2

•Obesity class 2: 35-40 kg/m2

•Obesity class 3: > 40 kg/m2
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Approach to Medical 
Management

1. Screen for comorbid/obesity complications
• Co-treatments or contraindications to anti-

obesity medications

2. Discuss lifestyle modifications

3. Screen for current obesogenic medications
• Change to weight neutral/negative meds!

4. Discuss anti-obesity medications
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1. Screen for comorbid 
obesity complications
• Type 2 DM
• Cardiovascular disease
• Sleep apnea (STOP-BANG score)
• GERD
• HTN
• Dyslipidemia
• Osteoarthritis/chronic pain (fat mass disease)
• Hypothyroidism
• PCOS
• Urinary Incontinence
• Male Hypogonadism
• Female Infertility
• Depression
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2. Lifestyle 
Modifications



From: Steps per Day and All-Cause Mortality in Middle-aged Adults in the Coronary Artery Risk Development in 

Young Adults Study

JAMA Netw Open. 2021;4(9):e2124516. doi:10.1001/jamanetworkopen.2021.24516

Dose-Response Association of Steps per Day With All-Cause MortalityRestricted cubic splines of hazard ratios of steps/d with all-

cause mortality. Knots set at 10th, 50th, and 90th percentile of steps per day. Reference set at 5800 steps/d (the approximate 

median steps per day of low step group). The model is adjusted for age, accelerometer wear time, race, sex, education, study 

center, body mass index, smoking, alcohol, systolic blood pressure, hypertension medication use, diabetes, hyperlipidemia, history 

of cardiovascular disease, and self-rated health. Shading indicates 95% CI.

Figure Legend: 
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All Cause Mortality

The Lancet Public Health 2022 7e219-e228DOI: (10.1016/S2468-2667(21)00302-9) 
Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC 
BY-NC-ND 4.0 license Terms and Conditions

http://www.elsevier.com/termsandconditions
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Minimum Necessary Exercise Amount
“Exercise Snacks”
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Lifestyle Takeaways

1. Reduce/Eliminate Sugar Sweetened Beverages

2. Increase daily step count

3. Eat some vegetables and protein
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3. Obesogenic Medications
• Medications that contribute to weight gain

• 21% of Adults in the US are on a medication that causes 
weight gain.

• Common ones:
• Insulin → add SGLT-2 and GLP-1 to reduce insulin
• Steroids (PMR pt) → steroid sparing medications
• SSRI’s (Fluoxetine, bupropion most weight neutral)
• Beta-blockers (Carvedilol preferred: most weight neutral)
• Depo provera 
• Migraines: Propranolol and amitriptyline are weight +
• Antipsychotics: Olanzapine and Seroquel most weight +

• Lybalvi (olanzapine/samidorphan) weight neutral 
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Anti-psychotic Medications
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4. Anti-Obesity 
Medications
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Expectations

• Combined with lifestyle changes

• Long term medication use
• Obesity is a Chronic Disease

• Success: 5-10% weight loss

• Often used off label (more cost effective)

• Closer follow-up 
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Major goal: at least 5-10% 
weight loss by 6 months!

Condition % WL Goals

-Type 2 diabetes

-Dyslipidemia

-Polycystic Ovarian Syndrome
5% - ≥ 15%

-Metabolic Syndrome

-Prediabetes

-Female infertility

-Osteoarthritis

-Gastroesophageal reflux

≥ 10%

Non-alcoholic fatty liver disease

-Steatosis

-Steatohepatitis

5% or more

10%-40%

Male hypogonadism

Urinary stress incontinence 5% - ≥10%

Asthma 7-8%
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Indications for 
Pharmacotherapy

• Patients who failed to benefit from lifestyle 
modifications/activity alone AND

• BMI of 30 (obesity class 1) OR

• BMI of 27 (overweight) in presence of at 
least one weight related comorbidity

Note: Continue medication if they fall below BMI threshold on medication
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Pharm History
• 1947: Amphetamines Approved

• 1959: Phentermine/phendimetrazine/

• Diethylproprion/ benzphetamine

• 1973: Fenfluramine and mazindol

• 1979: Amphetamines: Removed

• 1997: Fenfluramine (part of fen/phen): Removed

• 1999: Orlistat: Approved

• 2012: Lorcaserin (BELVIQ) and Phentermine/topiramate (Qsymia): 
Approved

• 2014: Buproprion/Naltrexone (CONTRAVE) and liraglutide (Saxenda
Approved

• 2020: Lorcaserin (BELVIQ) removed and 
Setmelanotide Approved

• 2021: Semaglutide and Plenity Approved

• 2023: Tirzepatide Approved?
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Effective?
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Cardiovascular Benefit

Journal of the American College of Cardiology, Volume 68, Issue 8, August 2016

Cardiovascular Effects of the New Weight Loss Agents
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General Contraindications
• Pregnancy: Women who are pregnant or 

trying to become pregnant

PEDIATRICS:
• < Age of 12 years old: 

• Saxenda Approved 2020

• Setmelanotide Approved 2020
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Orlistat
• Dose (TID w/ Fatty meal): 

• 60 mg (OTC Alli) 

• 120mg (Rx Xenical)

• Mechanism of Action
• Pancreatic lipase inhibitor
• Prevents absorption of 30% of ingested fat

• Contraindications
• Pregnancy, Chronic malabsorption, Cholestasis
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Orlistat
• Common Adverse Effects

• Diarrhea

• Oily stool (stains)

• Fecal incontinences

• Urinary oxalate

• Fat soluble vitamin deficiency

• Hepatotoxicity

• Weight Lose: 3.9%; 2 year 2.3%

• ≥ 5% wt loss: 21%

• ≥ 10% wt loss: 12%
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Phentermine/
Topiramate ER (Qsymia)

• Mechanism: Sympathomimetic- likely due 
to release of catecholamines in 
hypothalamus = decreased appetite and 
food intake, Topiramate
decreases food cravings 

• ≥ 5% wt loss: 67% (full dose)

• ≥ 10% wt loss: 47% (full dose)
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Phentermine/
Topiramate ER (Qsymia)

• Risk Evaluation and Mitigation  Safety (REMS)

• Contraindications:
• Pregnancy
• Glaucoma
• Hyperthyroidism
• Uncontrolled hypertension
• Kidney Stones

• Common adverse effects: Paresthesia, 
dizziness, dysgeusia, carbonated beverages 
taste weird. 
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Naltrexone/Buproprion 
HCL ER (Contrave)

• ≥ 5% wt loss: 42-57% 
• ≥ 10% wt loss: 21-35%

Contraindications:
• Uncontrolled HTN
• Seizure disorder (anorexia)
• Chronic opioid use

Common adverse reactions: Nonspecific 
(Nausea)
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Plenity
• Dose: 3 pills before 2 largest meals of the 

day with 16 oz of water, 20 minutes before 
meals 

• Indications: BMI 25-40.

• Mechanism: Capsules absorb water, 
enlarging to 100x their size to increase 
satiety, resulting in less calorie consumption
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Plenity
• ≥ 5% wt loss: 59% 

• ≥ 10% wt loss: 25%

• Contraindications: Pregnancy, allergic to 
cellulose, gelatin, citric acid, sodiu, steraryl 
fumarate. Avoid in those with esophageal or GI 
transit/motility disorders. 

• Adverse drug reaction: Diarrhea, distended 
abdomen, constipation, flatulence (similar to 
placebo).
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Liraglutide (Saxenda)
• Dose:

• 0.6mg SC x 7 days
• Increase Q Week by 0.6 mg until…
• 3.0 mg daily maintenance dose

• If < 4% weight loss after 16 weeks = stop

• Mechanism: GLP-1 agonist. Works in 
hypothalamus reducing food intake, 
increased satiety, and decreased caloric 
intake, while improving glucose metabolism
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GLP1 
Appetite 
Reduction 

• GLP1 is produced by 
the intestinal cells, 
acts locally, then the 
satiety signal is 
conducted to the 
brain

• GLP1 is the 
mechanism for the 
“Ileal Brake”

Zhang et al., 2022, Cell 185, 1–17
July 7, 2022 ª 2022 Elsevier Inc.
https://doi.org/10.1016/j.cell.2022.05.007



Ascension St. John, Ground Rounds 8/13/2021Ground Rounds

Liraglutide (Saxenda)
• ≥ 5% wt loss: 62% 

• ≥ 10% wt loss: 34%

• Contraindications: FH of medullary thyroid 
cancer or MEN type II, Pregnancy

• Adverse drug reaction: NAUSEA! 
Abdominal pain, headache, decreased 
appetite, hypoglycemia (if on insulin)
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Semaglutide

• Newest GLP-1 Approved for Obesity 
(6/2021)

•  Once weekly (autoinjector)
• Increase dose monthly until at 2.4 mg/week
• 0.25 → 0.5 → 1.0 → 1.7 → 2.4 

• Same mechanism/side effects of liraglutide
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Semaglutide

• STEP trials (Semaglutide Tretment Effect 
in Patients with Obesity)

• Step 1 (Weight management 68 weeks)
• 14.9% weight loss at 68 weeks

• Step 8 (Semaglutide vs Liraglutide)
• Average of 9% greater bodyweight than liraglutide 

3.0mg
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Off-label use
Medication
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Why off-Label?
• Mostly cost and insurance coverage

• Safety has been studied

• Target comorbidities
• I.e. Topiramate for migraines, and Wellbutrin for 

depression.

• Contraindication to one medication in combo med
• I.e. If history of kidney stones, can not use Qsymia, but 

phentermine monotherapy may be effective.
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Cost (good rx- Walmart)
• Phentermine (37.5 mg Tablet) x 30: $12.77
• Topamax (50 mg tablet) x 60: $9.00
• Qsymia (7.5/46 mg) x 30 capsules: $193.70

• Naltrexone: (50 mg) 50 tablets: $21.63
• Buproprion: (75 mg)  60 tablets: $13.94
• Contrave (8/90 mg) x 120 tablets: $272.10

• Saxenda/Wegovy (one month box) $1462
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Off Label Use
• Sympathomimetics (phentermine) > 12 wks

• Naltrexone/Buproprion

• Phentermine/Topiramate

• Metformin

• Topiramate

• Tirzepatide
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Phentermine
• FDA approved for short term use only

• NOT amphetamine

• No evidence of addiction or withdrawal
• However, FDA approved in 1959 during 

U.S. epidemic of amphetamine addiction
• Therefore approved for short term to prevent 

addiction.

• Prescribe longer than 3 months? Off label!
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Phentermine
• 8 mg tablet (1/2 to 1 tablet daily – TID)

• 15 mg capsule

• 30 mg capsule

• 37.5 mg scored tablet (Qd); 
• Capsule (Qd)

• DEA Schedule IV
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Phentermine
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Safety and Effectiveness of 
Longer‐Term Phentermine Use: 
Clinical Outcomes from an Electronic Health 
Record Cohort

Obesity, Volume: 27, Issue: 4, Pages: 591-602, First published: 21 March 2019, DOI: (10.1002/oby.22430) 
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Metformin
• Weight Loss: 2% in T2DM and insulin 

resistance (including PCOS) 
• ANTIPSYCHOTIC-RELATED WEIGHT GAIN!
• Dose 500-2,000 mg/day

• Mechanism: Decreases hepatic glucose 
production, increased muscle glucose uptake

• Side effects: GI! Use ER
• If s/p RYGB use IR
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Metformin 
Weight 

Loss

Metformin-induced weight loss in patients with or without type 2 diabetes/prediabetes: A retrospective cohort 
study, Obesity Research & Clinical Practice, Volume 15, Issue 1, 2021
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Diabetes Meds
• SGLT2 have a modest weight benefit (5-10 

pounds) as well as cardiovascular benefits
• Empagliflozin 10/25mg or Dapagliflozin 5/10mg
• Very helpful for fluid retention weight

• GLP1 medications for Diabetes
• Dulaglutide, Liraglutide, Semaglutide, Tirzepatide 

while a different brand definitely have weight 
benefits

• Pramlinitide
• Currently available Amylin analog (mealtime 

dosing is difficult) soon available in combination 
with mealtime insulin
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Topiramate
• Approved for seizures and migraines
• Except for Qsymia, not approved for weight loss

• Typical dosing: 
• Epilepsy: 400 mg/day
• Migraines: 100-200 mg/d
• Obesity: 25 – 100 mg/day

• Start at 25 qHS. 
• Increase every 2 weeks by 25 mg (BID)

**If not tolerating, consider zonisamide
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Binge Eating Disorder
• The key diagnostic features of BED are:
• Recurrent and persistent episodes of binge eating

• Binge eating episodes are associated with three (or more) of the 
following:
• Eating much more rapidly than normal
• Eating until feeling uncomfortably full
• Eating large amounts of food when not feeling physically 

hungry
• Eating alone because of being embarrassed by how much 

one is eating
• Feeling disgusted with oneself, depressed, or very guilty 

after overeating
• Marked distress regarding binge eating
• Absence of regular compensatory behaviors (such as purging).
• Frequency is 1 episode per week for 3 months.
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Binge Eating Disorder
• Vyvanse FDA Approved but sometimes difficulty 

with insurance coverage and cost

• Topiramate: efficacious
and cheap
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Genetic Obesity

• First Targeted Medication Setmelanotide Approved in 
December 2020

• Initially studied in Homozygous PCSK1, Leptin Receptor, 
and POMC deficiency.

• 2022 indication approval expanded to including Bardet 
Biedl Syndromic Obesity

• Efficacy: 80% of patients lost >10% TBW, average 
weight loss in responders of 28% TBW

• Efficacy: approximately 10% TBW in BBS
• Long Term Case Series for POMC: two patients on 

medicine for 6 years maintained bodyweight loss of 37 
and 46%.
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Syndromic 
Obesity
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Dietary Supplements?
• No legal supplement has demonstrated 

long-term efficacy for weight loss

• Supplements usually contain stimulants
• Not pure
• May contain stimulants previously taken off the 

market (sibutramine, fenfluramine) thyroxine, 
diuretics, laxatives

• Common cause for hepatotoxicity! (20% of 
cases in US due to dietary supplements)
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Indications for Bariatric 
Surgery

• BMI of 40 (obesity class 3) OR

• BMI of 35 (obesity class 2) in presence of at 
least one weight related comorbidity
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Effects of Bariatric 
Surgery

• Large Cardiovascular mortality benefit in 
DM2, CAD, CHF, CKD/ESRD (NNT for 
mortality of 7-15)

• Long term weight loss on average around 
25% Total Bodyweight

• Risk of nutritional deficiencies
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The Future is Bright!

• Clinical Efficacy of Wegovy compared to previous 
medications is a large step forward.

• Next Generations therapies:
• Combination GLP-1 & GIP analogues (Tirzepatide)

• Long Acting amylin Analogues

• Dual GRA/GLP therapies

• Triple Incretin Therapy

• Monoclonal Antibodies
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JP Frías et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2107519

Effect of Once-Weekly Tirzepatide, as Compared with 

Semaglutide, on Body Weight, the Percentage of Patients 

Who Met Weight-Loss Goals, and the Lipid Profile.
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AM Jastreboff et al. N Engl J Med 2022. DOI: 10.1056/NEJMoa2206038

Effect of Once-Weekly Tirzepatide, as Compared with

 Placebo, on Body Weight.

Over 20% average 
weight loss on full 
dose

38% of patients on 
full dose lost over 
25% of Total 
bodyweight!

Currently only 
approved for T2DM 
(estimated 2024)
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334-OR: Pemvidutide (ALT-801) , a Balanced (1:1) GLP-1/Glucagon Dual 

Receptor Agonist, Induces Rapid and Marked Weight Loss without the Need 

for Dose Titration in People with Overweight/Obesity 

Diabetes. 2022;71(Supplement_1). doi:10.2337/db22-334-OR

10% TBW loss in 
12 weeks with no 
dose titration
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Cagrilinitide + Semaglutide
Recent Phase 1 
trial in Lancet in 
combination with 
Semaglutide 2.4mg 
demonstrated 
weight loss of 16-
17% TBW at 20 
weeks.



Ascension St. John, Ground Rounds 8/13/2021

CagriSema Phase 2 

According to top line trial results, following 32 weeks of 
treatment, subjects who received CagriSema attained a 
2.18%-points numerically greater decline in HbA1c versus 
1.79%-points and 0.93%-points for semaglutide and 
cagrilintide alone, respectively.
Subjects in the CagriSema arm had a 15.6% numerically 
greater decline in body weight versus 5.1% and 8.1% with 
semaglutide and cagrilintide, respectively.
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Triple Agonists

Recent Phase 1 trial of “GGG” produced 10% 
total bodyweight loss at 12 weeks in patients 
with diabetes (Double Tirzepatide)
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Retatrutide (Triple G)

Preliminary analysis from 
phase 2 trials indicated 
people taking retatrutide 
with obesity (a body mass 
index of 30 or higher), 
but not diabetes, could lose 
up to 24% of their body 
weight in 48 weeks.

 That's more weight loss at a 
faster rate than trial results 
for tirzepatide, which led to 
20% reduction in body weight 
in 72 weeks

https://www.insider.com/guides/health/is-bmi-accurate
https://www.insider.com/guides/health/is-bmi-accurate
https://www.insider.com/weight-loss-drug-helped-people-lose-20-bodyweight-study-tirzepatide-2022-4
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A New Challenger Enters the Arena?
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Bimagrumab: the next frontier?
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Questions?
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Appendix 1
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Carvedilol
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