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• To review the prevalence of obesity and the energy balance model
of obesity.

• To identify effective lifestyle interventions and pharmacotherapy
(i.e., anti-obesity medications) in patients with obesity.

• To determine the role of nutrition in patients treated with modern 
anti-obesity medications to minimize the risk for GI-related side 
effects.
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National Center for Health Statistics (U.S.), 06/14/2021
Source : National Health Statistics Reports

Obesity is an abnormal or excessive fat accumulation that impairs health
World Health Organ Tech Rep Ser 2000;894, i–xii, 1-253



The Energy Balance Model of Obesity

↑ Energy expenditure

↓ Energy intake

↓ Energy absorption
↑ Energy excretion

- Physical activity
- Exercise training
- Thyroid hormones

- …

- Orlistat
- SGLT1/SGLT2 inhibitors

- Energy restriction (diet)
- Energy restriction (pharmacology)

Lifestyle: ↓ Energy intake + ↑ Energy expenditure 

Negative Energy Balance for Weight Loss

Hall KD et al. Am J Clin Nutr 2022;115(5):1243-1254 
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Lifestyle: ↓ Energy intake + ↑ Energy expenditure 

↓ 58% vs placebo
↓ 27% vs metformin

NNT ~7

Baseline BMI: 34 kg/m2

Knowler WC et al. N Engl J Med 2002;346(6):393-403



Lifestyle: ↓ Energy intake + ↑ Energy expenditure 

Look AHEAD Research Group. N Engl J Med 2013;369 (2):145-54
Look AHEAD Research Group. Lancet Diabetes Endocrinol 2016:4 (11):913-921

↓ 10% Weight Loss in the first year was associated with a lower risk for hard cardiovascular events.



Heymsfield SB et al. N Engl J Med 2017;376(3):254-266

Target comorbidities with Diet Quality!

Energy Restriction + Physical Activity/Exercise Training



1R Estruch et al. N Engl J Med 2018;378(25): e34
2Delgado-Lista J et al. Lancet 2022;399(10338):1876-1885

↓ 29%

↑ 330 kcal compared to 
control (low-fat diet)

↑ 150 kcal compared to 
control (low-fat diet)

Total fat: ~41% of total energy
saturated fatty acids ~9%

Total fat: ~41% of total energy
saturated fatty acids ~9%

PREDIMED1 CORDIOPREV2EVOO: extra-virgin olive oil

↓ 27%



Carbone S et al. JACC Basic Transl Sci 2017;2(5):513-525
Carbone S et al. JACC Basic Transl Sci 2019;4(4):563-565

UFA: unsaturated fatty acids (MUFA + PUFA)
MUFA: monounsaturated fatty acids (oleic acid)
PUFA: polyunsaturated fatty acids (linoleic and α-linolenic acids)

UFA-Preserved Study
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Indication and Efficacy for Anti-Obesity Medications (AOM)

Indications:
- BMI ≥ 30 kg/m2

- BMI ≥ 27 kg/m2 + weight-related comorbidity (HTN, HLD, T2DM, OSA, CVD)

AOM is considered effective when either:
≥5% of mean difference of BW between active product and control (SS)

≥35% of patients lose ≥5% of BW (SS)



liraglutide:
GLP1 RA (daily)

- up to 1.8 mg for T2DM (Victoza®)
- up to 3.0 mg for Obesity (Saxenda®)

Pi-Sunyer X et al. N Engl J Med 2015;373(1):11-22
Marso SP et al. N Engl J Med 2016;375(4):311-22x

-8% from baseline
-5.4% vs placebo



x

semaglutide:
GLP1 RA (weekly)

- up to 2.0 mg for T2DM (Ozempic®)
- up to 2.4 mg for Obesity (Wegovy®)

- up to 14 mg for T2DM (oral, daily) (Rybelsus®)
Wilding JPH et al. N Engl J Med 2021; 384:989-1002

Lincoff AM et al. N Engl J Med 2023;389(24):2221-2232

-14.9% from baseline
-12.4% vs placebo



tirzepatide:
dual glucose-dependent insulino-tropic 

polypeptide (GIP)/GLP1 RA (weekly)
- up to 15 mg for T2DM (Mounjaro®)

- up to 15 mg for Obesity (Zepbound®)

-11.9% vs pcb

-16.4% vs pcb

-17.8% vs pcb



HR: 0.12 (0.1-0.2)

Le Roux CW et al. Lancet 2017;389(10077):1399-1409
Jastreboff AM et al. N Engl J Med 2025;392(10):958-971

Diabetes Prevention with incretin-mimetic agents



Carbone S and Dixon DL. Expert Opin Pharmacother 2018;19(13):1399-1402



Carbone S and Dixon DL. Expert Opin Pharmacother 2018;19(13):1399-1402

Semaglutide
(Wegovy®)

Initial: Inject 0.25 mg once weekly for 4 weeks, then 
increase until 2.4 mg is reached (prefilled syringes: 
0.25, 0.5, 1, 1.7, and 2.4 mg).
No adjustments for renal/hepatic function.

Nausea
Vomiting 
Diarrhea

- Same as liraglutide +
- CV benefits shown in SELECT (obesity) and SUSTAIN 6 (T2DM: 0.5 and 1 

mg)  FDA-Indication, safety in PIONEER 6 (T2DM and oral: 14 mg), 
benefits in SOUL (T2DM and oral: 14 mg)  FDA-indication pending

- Renal benefits in FLOW (T2DM + CKD: 0.5, 1.0, and 2 mg)  FDA-
Indication

- Functional capacity benefits in HFpEF and obesity (STEP-HFpEF)
- Improved pain in knee osteoarthritis and obesity (STEP 9)
- Improved walking distance in patients with symptomatic peripheral artery 

disease and type 2 diabetes (STRIDE)

- Same as liraglutide.
- Delay in gastric 
emptying could 
impact absorption of 
oral medications.

Tirzepatide
(Zepbound®)

Initial: Inject 2.5 mg once weekly for 4 weeks, then 
increase in 2.5 mg increments once weekly every 4 
weeks. Maintenance dosages are 5 mg, 10 mg, 15 mg 
(max dose) once weekly. (prefilled syringes: 2.5, 5, 
7.5, 10, 12.5, 15 mg).
No adjustments for renal/hepatic function.

Nausea
Vomiting 
Diarrhea

- Same as liraglutide +
- CV safety study in T2DM ongoing vs dulaglutide (SURPASS-CVOT)
- Functional capacity and CV/HHF benefits in HFpEF (SUMMIT)
- Improved outcomes in obstructive sleep apnea and obesity (SURMOUNT-

OSA)  FDA-Indication

- Same as liraglutide.
- Delay in gastric 
emptying could 
impact absorption of 
oral medications.



Alfaris N et al. EClinicalMedicine 2024:75:102782.



Alfaris N et al. EClinicalMedicine 2024:75:102782.



Are these agents curing obesity? 

Wilding JPH et al. Diabetes Obes Metab 2022;24(8):1553-1564
Aronne LJ et al. JAMA 2024;331(1):38-48



53.6% discontinued by 1 year, and 72.2% discontinued by 2 years

Rodriguez PJ et al. JAMA Netw Open 2025;8(1):e2457349



Gigliotti L et al. J Acad Nutr Diet 2025;125(3):408-421.



Conclusions

• Obesity remains highly prevalent in the United States.

• Lifestyle intervention (energy restriction with and without exercise) is effective in 

reducing body weight; however, long-term sustainability remains a major barrier.

• Improvements in diet quality should be recommended to reduce CV risk, even in 

absence of energy restriction.

• GLP1RA and GIP/GLP1-RA are powerful weight loss agents that also present CV, 

renal, and OSA benefits, among others.

• Chronic treatment is necessary; weight regain after interruption occurs in most 

patients.

• The role of nutrition is central in patients treated with AOM to prevent and treat 

GI-related side effects and maximize weight loss.
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Nauck MA et al. J Clin Endocrinol Metab 1986;63:492-498

Glucose-dependent insulinotropic peptide (GIP) and Glucagon Like Peptide-1 (GLP-1)

Incretin Effect  Incretin (Intestin – Secretion – Insulin)

pg
/m

L



Scrocchi LA et al. Nat Med 1996;2(11):1254-8

Reduced food intake after Intracerebral injection GLP1



Retatrutide (not FDA approved):

triple GIP/GLP1/glucagon RA (weekly)



Jastreboff AM et al. N Engl J Med 2023;389(6):514-526





Mozaffarian D et al. Am J Clin Nutr 2025 May 29:S0002-9165(25)00240-0.


	Slide Number 1
	Learning objectives
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	liraglutide:��GLP1 RA (daily)�- up to 1.8 mg for T2DM (Victoza®)�- up to 3.0 mg for Obesity (Saxenda®)
	Slide Number 16
	Slide Number 17
	Diabetes Prevention with incretin-mimetic agents
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Conclusions
	Slide Number 27
	Backup Slides
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34

