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Obesity
A Highly Prevalent Chronic Disease



1. Aronne LJ. ADA 2022. Oral presentation. 2. Kaplan LM. ADA 2022. Oral presentation.

Why is Obesity Management a Hot Topic?

That was then…1

• Obesity was ignored

• Clinicians did not know what 
to do and felt treatment did 
not work, even though they 
knew treating complications 
could improve patient health

This is now…2

• Many complications of 
obesity can be prevented 
or reversed with sufficient 
weight loss

• Better understanding of 
weight physiology and 
regulation

• More effective anti-obesity 
medications



a Prevalence of self-reported obesity (BMI ≥30 kg/m2) among US adults by state and territory, BRFSS.
1. https://www.cdc.gov/obesity/data/prevalence-maps.html.

The Mean BMI Is Increasing in the United States1,a

20202011



a Prevalence of self-reported obesity (BMI ≥30 kg/m2) among US adults by state and territory, BRFSS.
1. https://www.cdc.gov/obesity/data/prevalence-maps.html.

The Prevalence of Obesity Varies
Across Race and Ethnicity (2018-2020)1

BlackWhite

American Indian
or Alaska NativeHispanic



1. Garvey WT et al. Endocr Pract. 2016;22:842-884. 2. Mechanick JI et al. Obesity. 2020;28:1-58.
3. Ng Yin Ling C et al. Int J Obes (Lond). 2021;45:1863-1885. 4. Bays HE et al. Obesity Pillars. 2022 Apr 15 [Epub ahead of print].

Early Intervention Prevents Complications of Obesity1-4 

Pulmonary disease
Abnormal function
OSA
Hypoventilation 
syndrome

NAFLD
Steatosis
Steatohepatitis
Cirrhosis

Coronary heart disease

     Diabetes
     Dyslipidemia
     Hypertension 

Gynecologic 
abnormalities
Abnormal menses
Infertility
PCOS

Osteoarthritis

Skin

Gall bladder disease

Cancer (breast, uterus, cervix, 
colon, esophagus, pancreas, 
kidney, prostate)

Phlebitis 
Venous stasis

Gout 

Idiopathic intracranial 
hypertension

Stroke

Cataracts

Person with excess weight or obesity 
 

• Pre-diabetes 
• Pre-hypertension
• Mild dyslipidemia
• Discomfort to weight bearing joints
• Mild snoring
• Low self-esteem

Early 
intervention

Delayed 
intervention

• Achieve healthier weight
• High quality  nutrition
• Regular physical activity
• Behavior modifications
• AOM
• Bariatric procedure

• Progressive weight gain
• T2DM
• Hypertension
• Dyslipidemia
• Osteoarthritis
• Sleep apnea
• Depression



Obesity Is a Chronic Disease With a Complex Etiology1-6

1. Lean MEJ et al. Int J Obes (Lond). 2016;40:622-632. 2. Yu YH et al. Obes Rev. 2015;16:234-247. 3. www.nhlbi.nih.gov/health/health-topics/topics/obe/causes#.
4. Moleres A et al. Curr Obes Rep. 2013;2:23-31. 5. Sharma AM et al. Obes Rev. 2010;11:362-370. 6. Chaput JP et al. Obes Rev. 2012;13:681-691.

Obesity



Obesity Is a Chronic Disease With a Complex Etiology1-6

Genetic4

• Epigenetics
• Mutations
• Single nucleotide 

polymorphisms

Physiologic1-3

• Altered levels of 
hormones and 
gastrointestinal peptides

• Altered homeostatic and 
reward system pathways

• Weight-positive 
medications

• Health conditions

Environmental5,6

• Socioeconomic status
• Access to/affordability

of food
• Built/physical environment
• Cultures
• Sociocultural attitudes
• Endocrine-disrupting 

chemicals

Behavioral3
• Diet
• Inactivity
• Emotional factors
• Lack of sleep
• Smoking cessation

1. Lean MEJ et al. Int J Obes (Lond). 2016;40:622-632. 2. Yu YH et al. Obes Rev. 2015;16:234-247. 3. www.nhlbi.nih.gov/health/health-topics/topics/obe/causes#.
4. Moleres A et al. Curr Obes Rep. 2013;2:23-31. 5. Sharma AM et al. Obes Rev. 2010;11:362-370. 6. Chaput JP et al. Obes Rev. 2012;13:681-691.

Obesity



1. Garvey WT. Endocr Pract. 2022;28:214-222. 2. Yu YH. J Diabetes. 2017;9:656-666.

Perceiving Weight Loss as a Threat: How the Brain
Defends Fat Mass and Causes Weight Recurrence1,2

Fat mass

Energy intake Energy expenditure

The human interface

Biologic Factors
In utero environment, 

birth weight, gender, sex, 
and concurrent disease

Genetic
Susceptibility genes, epigenetic 

modifications, ancestral background, 
gene–gene interactions

Environment
Food availability, social determinants 

of health, built environment, 
socioeconomic status

Behavioral
Diet, physical activity, 

cultural and psychological 
factors, diurnal life pattern



1. Garvey WT. Endocr Pract. 2022;28:214-222. 2. Yu YH. J Diabetes. 2017;9:656-666.

Perceiving Weight Loss as a Threat: How the Brain
Defends Fat Mass and Causes Weight Recurrence1,2

Weight loss causes metabolic 
and hedonic adaptations 
favoring food consumption

Weight loss decreases 
movement and physical 

activity to conserve weight
Fat mass

Energy intake Energy expenditure

The human interface

Biologic Factors
In utero environment, 

birth weight, gender, sex, 
and concurrent disease

Genetic
Susceptibility genes, epigenetic 

modifications, ancestral background, 
gene–gene interactions

Environment
Food availability, social determinants 

of health, built environment, 
socioeconomic status

Behavioral
Diet, physical activity, 

cultural and psychological 
factors, diurnal life pattern



1. Omer T. Adv Obes Weight Manag Control. 2020;10:90-94. 2. Blundell J et al. Obes Rev. 2010;11:251-270. 

Factors That Affect the Brain and Induce Weight Gain

Environmental1
• High-fat, high-carb foods are easily accessible
• Sedentary lifestyle
• Long work hours
• Sleep deprivation

Hedonic1,2

• Desire/wanting
• Anticipated pleasure
• Expectations/liking
• Reward/reinforcement
• Cultural/social associations

Factors that drive consumption of calorie-dense foods beyond physical need

Energy intake

Homeostasis

Hunger
Satiety

Energy 
expenditure



Old assumption: Purposeful behavior
drives the physiology

Increased caloric intake
drives weight gain

All types of calories
have similar effects

Physical activity causes weight 
loss directly by burning calories

Novel approach: Physiologic regulation
of energy balance drives behavior

Changes in the modern diet alter 
energy balance physiology

The chemical composition
of calories is critical

Re-regulation of abnormal 
physiology is essential for success

1. Grill HJ, Kaplan JM. Front Neuroendocrinol. 2002;23:2-40. 2. Sumithran P et al. N Engl J Med. 2011;365:1597-1604. 

Ditching Old Assumptions About Energy Balance
for a Novel Approach to Weight Loss1,2



Reducing Risks and Enhancing
Patient Success

With Anti-Obesity Medications



1. Kushner RF et al. Obesity (Silver Spring). 2020;28:9-17. 2. Srivastava G et al. Use of the historical weight trajectory to guide an obesity-focused patient encounter. 
Updated 2019 Apr 16. In. Feingold DR et al (eds). Endotext [Internet]. South Dartmouth, MA: MDText.com, Inc.; 2000.

Obtaining a Weight History: How and Why

OPQRST
Mnemonic Sample Questions1

Onset “What did you weigh in high school, 
college, 20s, 30s, 40s?”

Precipitating 
factors

“How much weight did you gain 
when you stopped smoking?”

QOL “At what weight did you
feel your best?”

Remedy “What have you tried in the past
to control weight?”

Setting “What was going on
when you gained weight?”

Temporal 
pattern

“Did you gradually gain weight
or was it more cyclic?”

Life Graph Showing Effects of Life Changes
That Affect Weight2

Weight history may be helpful when discussing 
reasonable goals and expected outcomes

for weight loss and maintenance1
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Internalized Stigma: An Impediment to Change1,2

Figure adapted from DMR Washington Center for Weight Management and Research.
1. Tylka TL et al. J Obes. 2014;2014:983495. 2. Han SY et al. BMC Obes. 2018;5:18.

External

Appearance 
monitoring

Blame

“lazy”
“noncompliant”

“Lack of will power”
“No self-discipline”

Internalized

Hopelessness/despair
Healthcare avoidance

Exercise/social avoidance
Increased morbidity/mortality

Body shame

Check out the downloadable Practice Aids to learn helpful ways to talk about obesity with patients



1. Albury C et al. Lancet Diabetes Endocrinology. 2020;8:447-455.

Actions and Words Matter! Communication Strategies
to Reduce Stigma and Improve Wellbeing1

Be positive and
focus on the 

potential benefits

Be helpful and 
supportive; provide 

information on
various resources

Be aware
of nonverbal 

communication

Be collaborative
Be understanding;

up to 80% of obesity 
may be genetically 

determined

Be situationally aware 
have appropriate 
equipment and 

facilities



1. US Preventive Services Task Force et al. JAMA. 2018;320:1163-1171. 

2018 USPSTF Recommendations: Multicomponent 
(Behavior and Pharmacotherapy) for Weight Loss1

A review of 32 pharmacotherapy-based, weight-loss trials found greater mean weight loss at 12 to 18 months
with medications than placebo (range: -1.0 to -5.8 kg) and greater likelihood of losing ≥5% of initial weight

2018 USPSTF Recommendations

Population • Adults with a BMI ≥30
• More than 35% of men and 40% of women in the United States have obesity

Recommendation • Offer or refer to intensive, multicomponent behavioral interventions; grade B

Risk assessment • Increased risk for CAD, T2DM, various types of cancer, gallstones, and disability
• Increased risk for death particularly among adults younger than 65 years

Interventions

• Effective intensive behavioral interventions were designed to achieve or maintain a ≥5% weight 
loss through a combination of dietary changes and increased physical activity

• Most interventions lasted for 1 to 2 years, and the majority had ≥12 sessions in the first year
• Most behavioral interventions focused on problem solving to identify barriers, self-monitoring of 

weight, peer support, and relapse prevention
• Interventions also provided tools to support weight loss or weight-loss maintenance (eg, 

pedometers, food scales, or exercise videos)



a Disease risk for T2DM, hypertension, and CVD. b Increased waist circumference can also be a marker for increased risk even in persons of normal weight.
1. https://www.nhlbi.nih.gov/files/docs/guidelines/prctgd_c.pdf. 

Disease Risk Increases by BMI and Waist Circumference1

BMI, kg/m2 Obesity Class

Disease Riska

(relative to normal weight and waist circumference)
Men ≤40 in (≤102 cm)

Women ≤35 in (≤88 cm)
Men >40 in (>102 cm)

Women >35 in (>88 cm)

Underweight <18.5 – – –

Healthy weightb 18.5-24.9 – – –

Overweight 25.0-29.9 – Increased High

Obesity
30.0-34.9 I High Very high

35.0-39.9 II Very high Very high

Severe obesity ≥40 III Extremely high Extremely high

Classification of Overweight and Obesity by BMI, Waist Circumference, and Associated Disease Riska



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Diabetes

(prevention)

Hypertension

Dyslipidemia

Hyperglycemia

NAFLD

OSA

Osteoarthritis

Stress incontinence

GERD (men)

GERD (women)

PCOS

Weight Loss Required for Therapeutic Benefit, %

3-10

5->15

3->15

3->15

5-10

5-10

5-10

5-15 (>10 optimal)

Maximum benefit at 15%

BP still decreasing at >15%

TG still decreasing at >15%

A1C still decreasing at 
>15%
Improves stenosis, 
inflammation, mild fibrosis
Little benefit at 5%

Stress incontinence

Lowers androgens,
improves ovulation,
increases insulin sensitivity

1. Cefalu WT et al. Diabetes Care. 2015;38:1567-1582. 2. Kolotkin RL, Andersen JR. Clin Obes. 2017;7:273-289. 
3. Kroes M et al. Cur Med Res Opin. 2016;32:485-508.

Therapeutic Weight Loss Reduces The Risk of Complications: 
More Weight Loss Can Yield Better Outcomes1

Greater weight loss is also more consistently associated with improvement in more QOL measures2,3

10

10

10

Improves symptoms
and joint stress mechanics



a American Association of Clinical Endocrinologists recommendations indicate BMI ≥27 kg/m2.
1. Garvey WT et al. Endocr Pract. 2016;22:842-884. 2. Apovian CM et al. J Clin Endocrinol Metab. 2015;100:342-362. 
3. Jensen MD, et al. Obesity. 2014;22(suppl 2):S1-S410. 4. www.obesityalgorithm.org. 5. https://www.accessdata.fda.gov/scripts/cder/daf/. 
6. Mechanick JI et al. Obesity. 2020;28:1-58. 7. https://obesitymedicine.org/spring/summit.

When & Why are Anti-Obesity Meds a Good Option?1-6

Complication Status Anti-Obesity Medication

No obesity-related complications (ORC) Consider—if lifestyle intervention not effective
and BMI ≥30 kg/m2a

≥1 mild to moderate ORC Consider—if BMI ≥27 kg/m2

≥1 severe ORC Add—if BMI ≥27 kg/m2

• Helps to better manage ORCs
• Reduces the risk of developing further complications
• Improves overall health and QOL

Treat obesity first!7



Most AOMs Work by Targeting the Brain1,2

a Considered a medical device, not a medication, because it does not act systemically.
1. Tak YJ, Lee SY. Curr Obes Rep. 2021;10:14-30. 2. Giruzzi N. Clin Diabetes. 2020;38:313-314. 

↓ Reward

↑ Satiety

Liraglutide and
semaglutide

↓ Gastric 
emptying

↓ Intestinal 
absorptionOrlistat

↓ Appetite

Naltrexone/ 
bupropion

Phentermine/ 
topiramate

Superabsorbent 
hydrogela

↑ Stretch 
(fullness)

Brain

Gut



Semaglutide 2.4 mg
Phentermine/

Topiramate ER Naltrexone ER/bupropion ER Liraglutide 3.0 mg Hydrogel
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a a a

a Trial included intensive behavior therapy. b Patients had already lost a mean 6% of their weight in during the low-calorie diet run-in preceding randomization to liraglutide 
or placebo.
1. Allison DB et al. Obesity (Silver Spring). 2012;20:330-342. 2. Gadde KM et al. Lancet. 2011;377:1341-1352. 3. Greenway FL et al. Lancet. 2010;376:595-605.
4. Apovian CM et al. Obesity (Sliver Spring). 2013;21:935-943. 5. Wadden TA et al. Obesity (Silver Spring). 2011;19:110-120. 6. Pi-Sunyer X et al. N Engl J Med. 
2015;373:11-22. 7. Wadden TA et al. Int J Obes (Lond). 2013;37:1443-1451. 8. Wadden TA et al. Obesity (Silver Spring). 2020;28:529-536. 
9. Wilding JPH et al. N Engl J Med. 2021;384:989. 10. Wadden TA et al. JAMA. 2021;325:1403-1413. 11. Greenway FL et al. Obesity (Silver Spring). 2019;27:205-216.

Weight Loss Percentage (Agent vs Placebo) 
for Appetite Regulation in Patients Without T2DM1-11

b



1. Neeland IJ et al. Lancet Diabetes Endocrinol. 2021;9:595-605.

Liraglutide 3.0 mg Reduced
Visceral Adipose Tissue Over 40 Weeks1
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Participants: N = 185, 90% female, 
37% Black, 24% Hispanic
BMI 37.7 kg/m2, age 50 y
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Individual Participants (n = 128)

Decrease in Visceral Fat
• Placebo mean change: -1.63%
• Liraglutide mean change: -12.49%

Placebo (n = 55)
Liraglutide (n = 73)



a Phase 3, multicenter, double-blind, placebo-controlled study of tirzepatide monotherapy; N = 938, treatment-regimen estimand.
b Phase 3, multicenter, double-blind, placebo-controlled study of tirzepatide monotherapy; N = 2,539, treatment-regimen estimand.
1. Garvey WT et al. Lancet. 2023 Jun 24. Online ahead of print. 2. Jastreboff AM et al. N Engl J Med. 2022;387:205-216.

Tirzepatide Has Substantial Effects
on Weight in Patients With or Without T2DM

SURMOUNT-2 (T2DM), 72 Weeks1,a SURMOUNT-1 (No T2DM), 72 Weeks2,b
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Tirzepatide is a GLP-1 RA/GIP dual agonist approved for T2DM



Cagrilintide/Semaglutide vs Semaglutide 
vs Cagrillintide, 32 Weeks (T2DM)1,a

-14.7

-5.2

-8.1

-24

-20

-16

-12

-8

-4

0

CAG 2.4 mg/
SEMA 2.4 mg

SEMA 2.4 mg CAG 2.4 mg

M
ea

n 
C

ha
ng

e
in

 W
ei

gh
t f

ro
m

 B
L,

 %

Cagrilintide/Semaglutide, 20 Weeks (no T2DM)2,b

a Multicenter, double-blind, 32-week phase 2 trial; N = 92, treatment policy estimand.b Single-center, double-blind, 20-week phase 1b trial; N = 96, treatment policy 
estimand. c Pooled placebo, cohorts 1 to 5. d Matched placebo, cohort 6 (cagrillintide 4.5 mg).
1. Frías JP et al. Lancet. 2023;S0140-6736(23)01163-7. 2. Enebo LB et al. Lancet. 2021;397:1736-1748.

Cagrilintide Has Substantial Effects
on Weight in Patients With or Without T2DM
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Cagrilintide is an investigational amylin analogue
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Personalizing Obesity Management
to Support Long Term Weight Loss



Patient Profile: Ashley, a 35-Year-Old Woman

• BMI: 36.6 kg/m2; height: 65 inches (165.1 cm);
weight: 220 lb (99.8 kg); WC: 39 inches (~99 cm)

• BP: 132/71 mmHg; HR: 86 bpm; RR: 20 bpm;
O2 sat: 97%; temp: 98.0° F

• Labs unremarkable apart from HbA1c 5.7%

• Not taking any medications at this time

• Social drinker, enjoys spending time with friends
on the weekends

Visit Notes
Made three prior attempts to lose weight using an app
Tried a formal weight-loss program at a local gym
Lost 5-7 lb (2-3 kg) each time
Struggles with cravings
Wants to lose weight quicklyfor her wedding in 10 months

Ashley



Two Important Reasons to Use Anti-Obesity Medications
to Prevent Obesity-Related Comorbidities

Prevent
T2DM

Prevent
CVD



1. US Preventive Services Task Force et al. JAMA. 2021;326:736-743. 2. US Preventive Services Task Force et al. JAMA. 2017;317:2417-2426. 
3. American Diabetes Association. Diabetes Care. 2022;45(suppl 1):S1-S264. 

2021 USPSTF Recommendations:
Prediabetes and Diabetes Screening in Adults1

• USPSTF also 
recommends 
screening 
children and 
adolescents
for obesity, 
beginning at
6 years old2

• ADA 
recommends 
screening 
children and 
adolescents 
with overweight, 
and obesity, or 
have risk 
factors
for diabetes, 
beginning at
10 years old3

What does the USPSTF 
recommend?

• Adults aged 35 to 70 Years with overweight and obesity
– Screen for prediabetes and T2DM and offer/refer patients with prediabetes to effective interventions (Grade B)

To whom does this 
recommendation apply? • Nonpregnant adults aged 35 to 70 years with overweight and obesity and have no symptoms of diabetes

What’s new? • The USPSTF has lowered the starting age of screening from 40 to 35 years

How to implement
this recommendation?

1. Access risk
– Obtain height and weight measurements to determine whether patient has overweight or obesity; overweight and 

obesity is defined as a BMI ≥25 and ≥30 kg/m2, respectively
2.  Screen

– If the patient is aged 35 to 70 years and had overweight or obesity: Consider screening at an earlier age if the 
patient is from a population with a disproportionately high prevalence of diabetes (American Indian/Alaska Native, 
Black, Hawaiian/Pacific Islander, Hispanic/Latino), and at a lower BMI (≥23 kg/m2) if the patient is Asian 
American

– Screening tests for prediabetes and T2DM include measurement of fasting plasma glucose or A1C level or an 
oral glucose tolerance test

How often? • The optimal screening interval for adults with an initial normal glucose test result is uncertain; screening every
3 years may be a reasonable approach for adults with normal blood glucose levels

What are other
relevant USPSTF 
recommendations?

• Behavioral weight-loss interventions to prevent obesity-related morbidity and mortality in adults with a BMI
≥30 kg/m2; this recommendation is available at https://https://www.uspreventiveservicestaskforce.org

Where to read the 
full recommendation 
statement?

• Visit the USPSTF website (https://www.uspreventiveservicestaskforce.org/) to read the full recommendation 
statement; this includes more details on the rationale of the recommendation, including benefits and harms, 
supporting evidence, and recommendations of others



a Normal glucose regulation, FPG <5.6 mmol/L (100 mg/dL) and 2-h OGTT <7.8 mmol/L (140 mg/dL).
1. Hamman RF et al. Diabetes Care. 2006;29:2102-2107. 2. Perreault L et al. Lancet. 2012;379:2243-2251.

The DPP Experience Demonstrated the Benefits of Modest 
Weight Loss on Progression of Prediabetes to Diabetes

Change in Weight From Baseline, kg
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1. Perreault L. Prediabetes. [Updated 2019 Mar 10]. In: Feingold KR et al., editors. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000.
2. Wilding JPH et al. N Engl J Med. 2021;384:989. 3. Garvey WT et al. Obesity Week 2022. Oral presentation 096.

Trials of AOMs Demonstrating Diabetes Prevention1-3
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Orlistat

120 mg TID
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Phentermine/topiramate ER
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2 years



Two Important Reasons to Use Anti-Obesity Medications
to Prevent Obesity-Related Comorbidities

Prevent
T2DM

Prevent
CVD



a Risk factors, biomarkers, and imaging results vary among studies. b In SURMOUNT-1. c In a pooled analysis of the SURPASS trials in T2DM.
1. https://www.accessdata.fda.gov/scripts/cder/daf/. 2. Polyzos SA et al. Metabolism. 2019;92:82-97. 3. Vedtofte L et al. J Clin Med. 2020;9:3213. 
4. Newsome PN et al. N Engl J Med. 2021;384:1113-1124. 5. Greenway FL et al. Obesity (Silver Spring). 2019;27:206-216. 
6. Rosenstock J et al. ADA 2022. Abstract 90-LB. 7. Gastaldelli A et al. Lancet Diabetes Endocrinol. 2022;10:393-406.

AOMs Improve CV Risk Factors and Comorbidities1-7

Risk Factor Orlistat Phen/Top Nal/Bup Lira 3.0 mg Sema 2.4 mg Hydrogel
WC ↓ ↓ ↓ ↓ ↓ ↓
BP ↓ ↓ ↑ ↓ ↓ ↓↓
HR ↓ ̶ ↑ ↑ ↑ NR
LDL-C ↓ ↓ ↓ ↓ ↓ ↓
HDL-C ↑ ↑ ↑ ↑ ↑ NR
Triglycerides ↓↓ ↓↓ ↓↓ ↓↓ ↓↓ ↓
A1C ↓ ↓ ↓ ↓↓↓ ↓↓↓ NR

Outcome Orlistat Phen/Top Nal/Bup Lira 3.0 mg Sema 2.4 mg Hydrogel

NAFLDa P – – P P NR



a After 50% of planned events.
1. Ritchey ME et al. 34th International Conference on Pharmacoepidemiology & Therapeutic Risk Management. Prague, Czech Republic; August 22-26, 2018. Poster 
983. 2. Wilding JPH, Jacob S. Obes Rev. 2021;22:e13112. 3. Nissen SE et al. JAMA. 2016;315:990-1004. 4. Cataldi M et al. Int J Obes Suppl. 2020;10:14-26. 5. 
Davies M et al. Diabetes Obes Metab. 2018;20:734-739. 6. Ryan DH et al. Am Heart J. 2020;229:61-69. 7. Marso SP et al. N Engl J Med. 2016;375:1834-1844. 
8. https://clinicaltrials.gov/ct2/show/NCT03574597.

CV Outcomes With AOMs

Trial Outcome

Claims database study1,2

(phentermine/topiramate)

• US claims database study (N = 860,628) found lower MACE risk with phentermine and higher 
MACE risk with topiramate; effects of the regular and extended-release combinations were 
uncertain: IRR = 0.57 (95% CI: 0.19-1.78) and 0.24 (95% CI: 0.03-1.70), respectively

• AQCLAIM global CVOT (N = 16,000) planned to evaluate the effect of long-term treatment is 
unlikely to proceed

Light CVOT1,3,4

(Naltrexone ER/bupropion 
ER)

• Global RCT (N = 8,910) that was unblinded early and prematurely terminateda

• Primary outcome: three-point MACE; naltrexone ER/bupropion ER vs placebo:
HR = 0.88 (adjusted 99.7% CI, 0.57-1.34)

Post-hoc analysis4,5

Liraglutide 3.0 mg

• Post-hoc analysis of a phase 2 trial and SCALE trials (pooled data from five trials); N = 5,908
• Primary outcome: three-point MACE; liraglutide 3.0 mg vs placebo: HR = 0.42

(95% CI, 0.17-1.08)

SELECT CVOT6-8

Semaglutide 2.4 mg
• Global RCT (N = 17,500) with an estimated completion date of Sept 2023
• Primary outcome: three-point MACE in participants with documented CVD



Additional Considerations for Ashley

CravingsBirth control

Alcohol
intake

Chronic
management

Realistic
expectations



1. Horn DB et al. Postgrad Med. 2022;134:359-375.

The Five Cs of Choosing an AOM1

1

2

34

5

(1) Contraindications and cautions
Assess the patient’s clinical history and risk/benefit of each AOM

(2) Comorbidities
When appropriate, use an AOM that can treat obesity and improve other comorbidities

(3) Cues
Consider patient-described appetite control symptoms, AEs, and mode of delivery

(4) Combinations
Consider combination therapy with lifestyle interventions, other AOMs, and surgery

(5) Cost and coverage
Consider the medication cost and patient’s insurance coverage



a Maximum total daily doses shown.
1. https://www.accessdata.fda.gov/scripts/cder/daf/. 2. https://www.myplenity.com/siteassets/components/pdfs/acq_hcp_plenity-physician-ifu_march_2021.pdf. 

Safety Considerations Vary Among Oral AOMs
Approved for Long-Term Weight Management1,2,a

Agent Common AEs Contraindications Safety Considerations

Orlistat 
360 mg

Oily spotting, flatus with discharge, 
fecal urgency, fatty/oily stool, oily 
evacuation, increased defecation, 

fecal incontinence

Chronic malabsorption,
gallbladder disease, pregnancy

May decrease cyclosporine exposure, liver failure 
(rare), avoid high-fat diet (>30% of calories), 

multivitamin administration

Phentermine/
topiramate ER 
15/92 mg

Paraesthesia, dizziness, dysgeusia, 
insomnia, constipation, dry mouth

Glaucoma, hyperthyroidism,
MAOI use, pregnancy

Teratogenicity (obtain pregnancy tests), increases 
HR, suicidality, mood/sleep disorders, cognitive 

impairment, elevated Cr, metabolic acidosis, 
acute myopia and glaucoma, REMS

Naltrexone SR/
bupropion SR 
32/360 mg

Nausea, constipation, headache, 
vomiting, dizziness, insomnia, dry 

mouth, diarrhea

Seizure disorder, anorexia nervosa
or bulimia, abrupt alcohol 

discontinuation, antiepileptic drugs, 
uncontrolled hypertension,

chronic opioid use, MAOI use

Suicidality, mood changes, increased BP,
increased HR, glaucoma, hepatotoxicity;

discontinue use if pregnancy is recognized

Hydrogel 
2.25 mg/dose GI-related AEs Pregnancy

May alter the absorption of medications,
timing of other medications should be adapted 

accordingly, metformin dose adjustments
may be needed if taken with meals



a Maximum total daily doses shown.
1. https://www.accessdata.fda.gov/scripts/cder/daf/.

Safety Considerations Vary Among Injectable AOMs 
Approved for Long-Term Weight Management1,a

Agent Common AEs Contraindications Safety Considerations

Liraglutide 
3.0 mg

Nausea, diarrhea, constipation, 
vomiting, ISR, headache, 

hypoglycemia, increased lipase, 
upper abdominal pain,
pyrexia, gastroenteritis

Personal/family history
of medullary thyroid carcinoma 

or MEN2, pregnancy

Thyroid C-cell tumors (rodents), acute 
pancreatitis, acute gallbladder disease, 

hypoglycemia, increased HR, renal 
impairment, suicidality

Semaglutide 
2.4 mg

Nausea, diarrhea, vomiting, 
constipation, abdominal pain, 
headache, fatigue, dyspepsia, 

dizziness, abdominal distension, 
eructation, hypoglycemia,

flatulence, gastroenteritis, GERD

Personal/family history
of medullary thyroid carcinoma 

or MEN2

Thyroid C-cell tumors (rodents), acute 
pancreatitis; acute gallbladder disease, 

hypoglycemia, tachycardia, AKI, 
suicidality; monitor retinopathy and HR; 

discontinue use if pregnancy is recognized 
and discontinue use in women and men

at least 2 months before
a planned pregnancy



Patient Profile: Alicia, a 58-Year-Old Woman
and Ashley’s Mother

1. Sumithran P, Proietto J. Obes Res Clin Pract. 2008;2:1-13.

• BMI: 32.7 kg/m2; height: 62 inches (157.48 cm); 
weight: 170 lb (77.1 kg); WC: 33 inches (83.8 cm)

• BP: 127/82 mmHg; HR = 91 bpm; RR: 20 bpm;
O2 sat: 97%; temp 98.0° F

• Current medications: lisinopril/HCTZ 40 mg/50 mg 
daily and pravastatin 40 mg daily

Visit Notes
Trying to lose weight with her daughterfor the upcoming wedding
Postmenopausal; weight increased for no reason obvious to her
Spouse eats high-protein, high-fat meals and lost 10 lb on the keto diet; keto dietdid not work for Alicia1

Has a demanding and time-consuming jobAnxious about wedding and daughter being out very late; does not sleep well

Alicia



Additional Considerations for Alicia

Dietary
interventions

Menopause

Sleep
and anxiety

Other 
comorbidities

Family dynamics
around weight loss



1. Ard JD et al. J Intern Med. 2017;282:102-113. 2. King NA et al. Br J Sports Med. 2009;43:924-927.

Individual Responses to Any Therapy Can Vary
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Change in Weight by Treatment

Exercise2 
(12 weeks)

Diet and Diet + Support Strategy1

(20 1.5-h sessions over 6 months)



1. Wei J et al. Obes Sci Pract. 2022;8:272-278. 2. Rubino DM et al. JAMA. 2022;327:138-150. 

Individual Responses to Any Therapy Can Vary1,2

Trial of shared medical appointments -60% using a variety
of medications included phentermine, topiramate, 

phentermine/topiramate, lorcaserin, naltrexone/bupropion, 
diethylpropion, and liraglutide (12 months)1

STEP 8: Head-to-head comparison of a weekly vs daily
GLP-1 RA for obesity management for 68 weeks2



Initiate

• Titrate up to highest 
approved dose based 
on efficacy and 
tolerability

1. Apovian CM et al. J Clin Endocrinol Metab. 2015;100:342-362. 2. Hall KD, Kahan S. Med Clin North Am. 2018;102;183-197.

Initiating AOMs: 
Matching the Right Agent to the Right Patient1,2

Check out the downloadable Practice Aids for a helpful guide on initiating and titrating these medications



1. Apovian CM et al. J Clin Endocrinol Metab. 2015;100:342-362. 2. Hall KD, Kahan S. Med Clin North Am. 2018;102;183-197.

Monitoring for Efficacy and Safety1,2

Initiate

• Titrate to highest 
approved dose 
based on efficacy 
and tolerability

Monitor efficacy, safety, 
and tolerability

• Monthly for first 3 months, 
then every 3 months

• If patient experiences 
safety or tolerability 
problems,  discontinue the 
medication

Patients who have regular maintenance visits experience less weight recurrence



a Semaglutide 2.4 mg vs placebo in adults with overweight or obesity.
1. Garvey WT et al. Obesity Week 2022. Oral presentation 096.

What Are the Chronic Effects of AOMs? 
2-Year Results From STEP 51
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1. Lundgren JR et al. N Engl J Med. 2021;384:1719-1730. 

Combining Exercise With AOM Yields
Durable Weight and Fat Mass Reductions Over 1 Year1

195 participants (135 women); 42 ± 12 years; BMI 37 ± 2.9 kg/m2; weight 109.7 ± 14.9 kg

Change in Body Weight Change in Body-Fat Percentage
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a ≥4% at 16 weeks with liraglutide 3.0 mg.
1. Apovian CM et al. J Clin Endocrinol Metab. 2015;100:342-362. 2. Hall KD, Kahan S. Med Clin North Am. 2018;102;183-197.

Monitor Pharmacotherapy for Efficacy and Safety1,2

Initiate

• Titrate to 
highest 
approved dose 
based on 
efficacy and 
tolerability

Monitor efficacy, 
safety, and 
tolerability

• Monthly for first 3 
months, then every 
3 months

• If patient 
experiences safety 
or tolerability 
problems,  
discontinue the 
medication

Continue if effective; 
change if not

• Effectiveness 
indicated by 
≥5% weight loss 
at 3 monthsa

• If ineffective, 
discontinue and 
consider other 
medications or 
treatments

Patients who have regularly scheduled visits regain less weight



Patient Profile: Marcus, a 47-Year-Old Man

1. Tanamas SK et al. Arthritis Care Res. 2013;65:34-43.

• BMI: 42.3 kg/m2; height: 73 inches (185 cm); weight 321 lb
(145.6 kg); WC: 50 inches (127 cm)

• HR: 92 bpm; RR: 20 bpm; O2 sat: 97%; temp: 97.4° F
• BP: 148/87 mmHg; eGFR: 50 mL/min/1.73 m2; ACR: 30 mg/g;

A1C: 7.2%
• Has NAFLD, OSA, dyslipidemia, T2DM, severe bilateral knee pain 

(osteoarthritis)1

• Current meditations: statin, naltrexone/bupropion ER (1 year), 
metformin (4 years), SGLT2i (14 months)

• Naltrexone/bupropion ER with lifestyle interventions resulted in 2% 
weight loss and improved mood

• Discontinued lorcaserin in 2020 (initiated in 2018; ~7% weight loss 
and improved BG)

Visit Notes

Discouraged by lack of weight lossPCP concerned about BP increasing in recent months
Does not want surgery; twin brother regained weight after his surgery
Works as a sales manager for an auto parts wholesaler
Divorced; limited family support, siblings are proud to be “big men”

Marcus



Additional Considerations for Marcus

Activity levels 
and pain in knee

T2DM, CVD,
and HTN

Support for stress 
and depression

Genetics

Sleep apnea

Weight regain
after AOM 
cessation

Body Image



1. Wilding JPH et al. Diabetes Obes Metab. 2022 Apr 19 [Epub ahead of print].

STEP 1 Extension Study: Weight Regain Associated With 
Treatment Cessation Shows the Need for Chronic Therapy1

68-Week Treatment Phase 52-Week Off-Treatment Extension Phase
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Think of Treating Obesity Like Hypertension

Weight Maintenance

Maintenance Therapy

If you stop, the condition returns…

6 Months
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Weight Loss



1. Suissa K et al. Diabetes Obes Metab. 2021;23:1542-1551.

Use of Anti-Obesity Medications Is Short-Lived in the
United States: Discontinuation and Switching 2015-20181

• Phentermine 51% 
• Naltrexone/bupropion 19%
• Liraglutide 3.0 mg 13%

Mean treatment 81 days
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1. Lingvay I et al. Lancet. 2021;399:394-405. 2. Greenway FL et al. Obesity (Silver Spring). 2019;27:205-216.

Effects of Approved AOMs
on Weight and A1C in Patients With T2DM1,2

Mode of Action Route and Max Dose Mean Placebo-Subtracted 
Weight Loss at ~ 12 mo, %

Proportion of Patients
With A1C <6.5%

(48 mmol/mol) in Drug vs 
Placebo Group, % (BL A1C)

Orlistat Inhibitor of GI lipase Oral; 120 mg TID 2.5 NR

Phentermine/
topiramate

Central norepinephrine 
release

Oral; 15 mg (phen)/
92 mg (topira) QD 6.9; 6.7 37 vs 17 (6.8);

32 vs 16 (8.7)

Naltrexone/
bupropion

Increased central 
norepinephrine, 

dopamine, and opioid 
receptor antagonist

Oral; 16 mg (nal)/
180 mg (bupi) TID 3.2 20.7 vs 10.2 (8.0)

Liraglutide 
3.0 mg GLP-1 RA SubQ; 3 mg QD 4.0 56.6 vs 15.0 (7.9)

Semaglutide 2.4 mg GLP-1 RA SubQ; 2.4 mg QW 6.2 67.5 vs 15.5 (8.1)

Superabsorbent 
hydrogel Space-filling gel Oral; 3 capsules

(2.25 mg) BID
43.8% lost ≥10% of BL 

weight NR



Dose-Dependent Effects of Approved Glucose-Lowering 
Agents on Weight and A1C in Patients With T2DM1-4

SURPASS-2 Mode of Action Route and Dose Mean Weight Loss at 40 Weeks, kg (BL Wt) Proportion of Patients With A1C <7% (BL A1C)

Semaglutide GLP-1 RA 1.0 mg subQ weekly -5.7 (93.7) 79 (8.25)

Tirzepatide GIP/GLP-1 RA

5 mg subQ weekly -7.6 (92.5) 82 (8.32)

10 mg subQ weekly -9.3 (94.8) 86 (8.30)

15 mg subQ weekly -11.2 (93.8) 86 (8.26)

1. Frías JP et al. N Engl J Med. 2021;385:503-515. 2. Frías JP et al. Diabetes Care. 2021;44:765-773.
3. Frías JP et al. Lancet Diabetes Endocrinol. 2021;9:563-574. 4. Pratley R et al. Lancet. 2019;394:39-50.

AWARD-11 Mode of Action Route and Dose Mean Weight Loss at 36 Weeks, kg (BL Wt) Proportion of Patients With A1C <7% (BL A1C)

Dulaglutide GLP-1 RA

1.5 mg subQ weekly -3.0 (95.5) 49.5 (8.6)

3.0 mg subQ weekly -3.8 (96.3) 55.8 (8.6)

4.5 mg subQ weekly -4.5 (95.4) 62.2 (8.6)

SUSTAIN
FORTE Mode of Action Route and Dose Mean Weight Loss at 40 Weeks, kg (BL Wt) Proportion of Patients With A1C <7% (BL A1C)

Semaglutide GLP-1 RA
1.0 mg subQ weekly -6.0 (98.6) 57.5 (8.8)

2.0 mg subQ weekly -6.9 (100.1) 67.6 (8.9)

PIONEER 4 Mode of Action Route and Dose Mean Weight Loss at 52 Weeks, kg (BL Wt) Proportion of Patients With A1C <7% (BL A1C)

Semaglutide GLP-1 RA 14 mg oral daily -4.3 (92.9) 60.7 (8.0)

Liraglutide GLP-1 RA 1.8 mg subQ daily -3.0 (95.5) 55.0 (8.0)



Patient Profile: Marvin, a 47-Year-Old Man
and Marcus’s Twin Brother

• BMI: 37.8 kg.m2; height: 73 inches (185 cm);
weight 285 lb (130 kg); WC: 43 inches (109 cm)

• HR: 92 bpm; RR: 20 bpm; O2 sat: 97%; temp: 97.4° F
• BP: 132/77 mmHg; eGFR: 60 mL/min/1.73 m2;

A1C: 7.0%
• Has NAFLD, CVD, OSA, dyslipidemia, T2DM
• Current medications: statin, metformin (4 years),

and a low-dose ASA

Visit Notes
Lost ~20% of BL body weight after sleeve gastrectomy in 2018: 320 to 250 lb.
In 2021, started regaining weight; has regained half of what he lost in 2018
Discouraged; wants to lose weight without more surgery
Worried about BG increase
Works as a senior research librarianat a local university

Marvin



Additional Considerations for Marvin

Body image

T2DM and CVD

Genetics

Sleep apnea

Activity level

Sedentary
job

Regain after 
bariatric procedure



1. Bessler M et al. Surg Obes Relat Dis. 2008;4:486-491.

Response to Metabolic and Bariatric Surgery Is Variable: 
Some Patients Do Not Achieve Sufficient Weight Loss1 
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Since 2019, one RCT and one large
real-world cohort study of approved

long-term AOMs in patients post-RYGB
have been published

At 56 weeks on
liraglutide 3.0 mg

(N = 132)2

69% lost ≥5%
vs 4.8% on PBO

(P < .0001)
48% lost ≥10%
vs 0% on PBO
24% lost ≥15%
vs 0% on PBO

Phentermine/ 
topiramate 

reduced the 
occurrence

of rapid weight 
regain

(N = 760)3

1. Wharton S et al. J Drug Assess. 2019;8:184-191. 2. Lofton H et al. Obesity Week 2021. Oral presentation 001. 
3. Istfan NW et al. Obesity (Silver Spring). 2020;28:1023-1030. 

Phentermine/Topiramate or Liraglutide 3.0 mg May Prevent 
or Reverse Weight Gain After Bariatric Surgery

Key findings from a 2019 systematic 
review of 13 moderate-to-strong quality 

studies of 12 different AOMs1

Similar 
amount

of weight 
loss from 
baseline

as in 
nonbariatric 

studies, 
3%-15%

Inconsistent 
relationships 
between the 
amount of 
weight loss 

with an AOM 
and bariatric 

surgery

More high-
quality 

RCTs are 
needed



a Considered a medical device, not a medication, because it does not act systemically.
1. Tak YJ, Lee SY. Curr Obes Rep. 2021;10:14-30. 2. Giruzzi N. Clin Diabetes. 2020;38:313-314. 3. Angelidi AM et al. Endocr Rev. 2022;43:507-557. 

FDA-Approved Anti-Obesity Medications1-3

LIPASE INHIBITION Orlistat

MOP-R

éDA/NEBupropion/ 
Naltrexone

êGASTRIC EMPTYING

GLP-1 R

• Liraglutide
• Semaglutide

Off-Label Medications
• Metformin
• GLP-1 RAs
• SGLT2 inhibitors
• Topiramate
• Bupropion
• Other stimulants

éDA/NE Phentermine

VOLUME ENHANCER Hydrogela

GABA-R and CAI

éDA/NE Phentermine/
Topiramate

Pipeline Medications
• GLP-1/GIP RA
• Oral GLP-1 RA
• GLP-1 RA/amylin 

analogue
• PYY Analogue
• GDF-15 Analogue



Exclude 2° causes
Medications, medical, Ψ

Pharmacotherapy

Bariatric procedure

Nutrition  Activity Behavior
Integrated Weight/Comorbidity Management

Approach to Treating Obesity as a Chronic Disease



Key Takeaways

• Only a small portion of body-weight regulation is under conscious control

• The goal of weight loss is to decrease comorbidities, improve health, and QOL

• Modest weight loss of 5% to 10% is associated with health benefits—even greater 
benefits are possible with greater weight loss

• Lifestyle modification is foundational in facilitating weight loss and maintenance

• Weight management requires individualized treatment and ongoing follow-up

• Medications are available to reduce weight, help prevent weight regain, and 
promote satiety; several medications may offer additional health benefits

• Family physicians are in a unique position to advocate for patients
with or at risk for obesity and optimize their health outcomes



Audience 
Q&A



Thank you and have a good day. 

Please remember to complete and submit 
your Evaluation.

PeerView.com/Obesity-Survey-RBU



ACR: albumin to creatinine ratio
ADA: Americans Diabetes Association
AKI: acute kidney injury
AOM: anti-obesity medication
BID: twice daily
BL: baseline
bup: bupropion
Cr: creatine
CV: cardiovascular
CVOT: cardiovascular outcomes trial
DPPOS: Diabetes Prevention Program Outcomes Study
ER: extended release
EWL: excess weight loss
FPG: fasting plasma glucose
GLP-1: glucagon-like peptide-1
HCTZ: hydrochlorothiazide
HR: heart rate
LCD: low calorie diet
lira: liraglutide

MACE: major adverse cardiovascular event
MAOI: monoamine oxidase inhibitor
MEN2: multiple endocrine neoplasia type 2
NAFLD: non-alcoholic fatty liver disease
nal: naltrexone
NGR: normal glucose regulation
OGTT: oral glucose tolerance test
OSA: obstructive sleep apnea
phen: phentermine
QD: every day
QW: every week
REMS: Risk Evaluation and Mitigation Strategy
RA: receptor agonist
RR: respiratory rate
RYGB: Roux-en-Y gastric bypass
sema: semaglutide
SGLT2: sodium-glucose cotransporter-2
T2DM: type 2 diabetes mellitus

Abbreviations


