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1999 Dot Com Bubble:  NASDAQ Composite Index

https://en.wikipedia.org/wiki/Stock_market_bubble

US Federal Reserve Board Chairman,

Alan Greenspan, 1996:

“Irrational Exuberance”

US tech stock prices in the 

late 1990’s
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Outline

• What are incretins and how do they work? 

• What are the effects in people with diabetes or obesity? 

• What about other indications, such as substance use 

   disorders? 

• What are the special considerations across the life 

   course? 

• What are the issues with access? 

• What are the key questions for people with HIV (PWH)?



What are Incretins? 

Incretin Milestones

• 1964: Incretin effect first 
demonstrated

• 1983: Identification of glucagon-
like peptides expressed in gut

Pro-glucagon

       GLP-1          GLP-2

•  1987:  GLP-1 has marked 
effects on insulin secretion and 
inhibits glucagon secretion.

• Works locally

• Regulates gut epithelial function

• Decreases gut permeability

Nauck, Diabetologia, 1986



Incretins: Mechanisms of Action

Gothwal, IOSR Journal of Pharmacy, 2013



Multiple Sites 
of Action of 
GLP-1 RA

Muskiet, NatureReviewsNephrology, 2017



GLP1 RAs in Diabetes: Effects on Glucose and Weight

Drug Duration Glucose Effect Weight Effect

Exenatide 24 weeks -0.9% -2.9 kg

Liraglutide 52 weeks -1.1 % -2.5 kg

Lixisenatide 24 weeks -0.72% -2.7 kg

Dulaglutide 36 weeks -1.8% -4.6 kg

Semaglutide 40 weeks -2.1% -6.4 kg

Tirzepatide 40 weeks -2.3% -11.2 kg

Glucose and weight data from FDA Package Inserts at highest approved dose



GLP1 RAs in Diabetes: Effects on CV Outcomes

Drug Duration Glucose 

Effect 

Weight 

Effect

Reduction in 

MACE

Exenatide 24 weeks -0.9% -2.9 kg NO

Liraglutide 52 weeks -1.1 % -2.5 kg ↓ 14%

Lixisenatide 24 weeks -0.72% -2.7 kg NO

Dulaglutide 36 weeks -1.8% -4.6 kg ↓ 12% (1.5 mg)

Semaglutide 40 weeks -2.1% -6.4 kg ↓ 26% (1 mg)

Tirzepatide 40 weeks -2.3% -11.2 kg Equivalent to 

Dulaglutide

Glucose and weight data from FDA Package Inserts at highest approved dose



GLP1 RA for Obesity

Drug Duration Max Dose Weight Effect

Liraglutide 72 w 3.0 mg -8.4 kg/-8%

Semaglutide 68 w 2.4 mg -18.4 kg/-16%

Tirzepatide 72 w 15 mg -22 kg/-18.4%

Pi-Sunyer, NEJM, 2015; Wadden, JAMA, 2021; Wadden, Nature Med, 2023 



GLP1RA for Obesity-related Conditions

Condition Efficacy FDA approval Comments

CVD ↓ 20% MACE (SELECT) Semaglutide Secondary Prevention

Heart Failure ↑ 13% Clin Summary Score

↓ 40% HF Events

Preserved Ejection 

Fraction

MASH ↓ 29% Steatohepatitis Resolution

↓ 14% Fibrosis

Semaglutide

Sleep Apnea ↓ 64% sleep apnea events (apnea-

hypopnea index)

Tirzepatide

Chronic Kidney 

Disease

↓ 20% albuminuria

↓ 22% in composite kidney endpoint 

(FLOW)

FDA approved for 

diabetic kidney disease 

(semaglutide)

Knee 

Osteoarthritis

↓ 21% WOMAC Pain Score

Kosiborod, NEJM, 2023; Kosiborod, Lancet, 2024; Sanyal NEJM, 2025;Malhorta,NEJM, 2024; Apperloo, Nature Med, 2025

MACE: Major Adverse Cardiovascular Event; MASH: Metabolic-Dysfunction Associated Steatohepatitis



Are CVD benefits of GLP-1 RAs mediated 
by weight loss? : SELECT Trial

Primary Cardiovascular Endpoint

MACE:  CVD death, 

non-fatal MI, non-fatal stroke

Lincoff, NEJM, 2023

Decrease in waist circumference explains

 ~33% of MACE benefit

Deanfield, Lancet 2025

Placebo

Semaglutide

HR 0.80 (95% CI 0.72-0.90)



Tirzepatide vs Dulaglutide on CV Outcomes in DM: SURPASS-CVOT

Nicholls, NEJM, 2026

Tirzepatide Dulaglutide

Change in Body Weight

-1.66

-0.88

-11.6%

-4.8%

Change in HbA1c

Can a lower dose be used and still get a CV benefit? 

Will these medications decrease CV risk in non-DM, non-obese populations?

What about primary prevention in non-DM populations?  



Adverse Effects of GLP1 RAs

Kim, Diabetes & Metabolism J, 2025, Drucker , Diabetes Care, 2024,



GLP1 RA Discontinuation Rates

Rodriguez, JAMA Network Open, 2025

Factors Associated with D/C

• Age ≥ 65 years

• Black race

• Low Income

• Less weight loss

• GI adverse effects1 Year D/C Rates

DM: 46%

Non-DM: 65%

Time to discontinuation of GLP-1 RA

Patients without DM

Patients with DM

80

60

40

20

Time since initiation

n=125, 474 initiated on GLP-1 RA



Estimated return to

baseline weight for newer

incretins: 1.4 years

Weight Regain after GLP1 RA Discontinuation

   

Should we adopt an induction/maintenance strategy? 

How slowly should we taper off these medications? 

How best should we support usage with behavioral programs? Role of for AI coaching?

West, BMJ, 2026



GLP1 RA in the Treatment of Substance Use Disorders 

• GLP-1 receptors found in brain reward areas

• Robust pre-clinical data in animal models of:

• Alcohol

• Opioids 

• Nicotine

• Psychostimulant addictions

• Randomized phase 2 clinical trial evidence 

     emerging

• > 20 RCTs ongoing including three in PWH

• Cocaine use disorder 

• Alcohol use disorder 

Srinivasan, J Endo Soc, 2025

Weekly Semaglutide in Adults with Alcohol Use Disorder

• 9 week randomized, controlled trial in 48 people with AUD

• Weekly Semaglutide: 0.25 mg x 4w; 0.5 mg x4w

• Lab alcohol self- administration, craving

• Significant decrease in cigarettes/day

Hendershot, JAMA Psychiatry, 2025

Lab self-administration of alcohol (g)

Placebo   Semaglutide Weeks 1-4    Weeks 5-

Change from baseline in craving



GLP1 RA: Considerations across the life course

GLP1 RAs in Children and Adolescents

• US FDA approved 

• DM: ≥ 10 years

• exenatide, liraglutide, dulaglutide, 

      tirzepatide

• Second line after metformin

• Obesity: ≥ 12 years

• liraglutide, semaglutide

• Similar efficacy/adverse effects to adults

• Long term risks and benefits unclear



GLP1 RA: Considerations across the life course

GLP1 RAs in Reproductive Health
• Obesity associated with reproductive 

       dysfunction in both men and women

• Unclear if GLP-1 RAs improve fertility in men 

and women, especially in PCOS. 

 

• GLP-1 RA safety during pregnancy uncertain; 

use not recommended

• Clinicians can consider switching to 

      short-acting GLP-1 RA  2 months before

      planned pregnancy

PCOS: polycystic ovarian syndrome Couldwell, JCEM, 2025



GLP1 RA: Considerations across the life course



FDA Package Insert; Section 8.5: Geriatric Use

Population Drug Trial > 65 years >75 years

Diabetes Dulaglutide Glycemic Control 19% 2%

CVOT 53% 10%

Semaglutide Glycemic Control 24% 3%

CVOT 48% 10%

Tirzepatide Glycemic Control 19% 2%

Obesity Semaglutide Weight Reduction 9% 1%

CVOT (SELECT) 30% 8%

MASH 26% 2%

Tirzepatide Weight Reduction 9% 0.5%

OSA Not reported



GLP1 RA in Older Adults: Possible Effects on Aging



GLP1 RA in Older Adults: Possible Effects on Aging

Lopez-Otin, Cell, 2023

Hallmarks of Aging Geroscience hypothesis: cellular 

mechanisms of biologic aging drive 

chronic diseases 

• Mitochondrial dysfunction

• Cellular senescence

• Telomere attrition

• Gut dysbiosis

• Epigenetic alterations

• Chronic inflammation

(Corley, CROI 2025)



GLP-1 RA decrease markers of systemic inflammation 

in people with and without HIV

Wong, JCI, 2025 Funderburg, OFID, 2025

• In clinical studies, GLP-1 RAs decrease markers of 

    systemic inflammation (eg, CRP)  by 40-60 %

• ↓ weight and glucose account for 20-60% of 

        reduction

• Mechanisms vary:

• Direct effect on T cells, NKT cells

• Effects on CNS control of peripheral 

     inflammation

• Specific tissues (eg endothelium, microglia)

• RCT in  108 people with HIV-associated lipohypertrophy

• Semaglutide vs placebo for 32 weeks, max dose 1 mg 

• ↓19% body fat,↓31% VAT (Eckard, Lancet Diabetes, 2025)

• ↓ 48% CRP, ↓  10% sCD163, ↓ 17% IL-6

• Effect independent of changes in adiposity

Abstract 115: Liraglutide effects on gut T-cell and epithelial remodeling in PWH



GLP1 RA in Older Adults: Loss of Lean Mass

-10%

-5%

-11%-12%

-10%

-8%

-6%

-4%

-2%

0%

Change in Lean Mass in 
GLP-1 RA Clinical Trials

STEP-1 SUSTAIN-8 SURMOUNT-1

Rossi, Acta Diabetologia, 2025

• General population:

     annual decrease in lean mass over 50 years ~1-2%

↓9.3% psoas muscle volume

Is the effect of GLP-1 RA on muscle mass clinically relevant in certain populations? 

Does the dose or rapidity of weight loss matter for muscle mass? 

Can the effects be attenuated with protein intake and/or resistance training?
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Rate of Hip/Pelvis Fractures per 100 
Person-years  in SELECT by Age

Semaglutide Placebo

12
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4

2 4 7 10

14

Kushner, Obesity, 2025, calculated from Table S5;  

numbers above columns represent absolute number of events

What is the effect of GLP-1 RA on BMD and fracture? 

Are there certain sub-populations at increased risk? 



GLP1 RA in Older Adults: Possible Effects on Cognition

• GLP-1 RAs (n=10 studies) associated with 45% 

      reduction in incident dementia vs placebo

Seminer, JAMA Neurology, 2025

Was disease too advanced? 

Was brain penetration adequate? 



Obesity Prevalence Around the World

Lancet, 2024

• Estimated 27% of global population eligible 

     for GLP-1 RA (Yoo, Lancet Diabetes, 2026)

• Universal semaglutide access estimated to 

    reduce global obesity by 20% and save 28M

    lives over 5 years (Staton, Diabetes, 2025)
 



• “GLP-1 therapies may be used as a long-term 

   treatment for obesity”

• Current GLP-1 production could cover 100 M people, 

10% of those with obesity

• “An integrated global obesity ecosystem” is needed

Celletti, JAMA, 2026



Access: Achilles’ Heel of GLP-1 RAs

Rapidly changing landscape may decrease cost, 

increase production and improve access

• New oral formulations:  Oral semaglutide,  Orforglipron (small molecule)

• Patent Expirations:  Semaglutide:  2026 in India, China, Brazil, Canada, Turkey; 

   2032 in US

• Development of multi-agonists

• GLP-1 RA/(GIP RA) + Amylin, Glucagon, IGF-1, GDF-15, FGF-21, Activin, NPY

• > 60 GLP-1 based compounds in development for multiple indications



GLP1 RA & HIV: What are the key questions?

• Are the risks and benefits any different in PWH 

  compared to PWOH? 

• Can GLP-1 RA attenuate inflammation and immune 

  activation in PWH? What dose? 

  What are the mechanisms?

• What is the impact on common comorbid conditions in 

PWH? (eg CVD, cognition, MASH, addiction, pre-diabetes)

• What is the long term impact on muscle and bone in

  PWH?

Abstract 447: Effect of semaglutide on depressive symptoms in CNICS

Abstract 601: Effect of semaglutide on liver fibrosis scores in CNICS

Abstract 695: Use and weight effects of GLP-1 RAs in the DC Cohort

Abstract 696 & 697: Tirzepatide use and efficacy

Abstract 698: Semaglutide effects on cigarette smoking in CNICS

Abstract 699:  RCT of semaglutide on subclinical CVD



Is our exuberance for GLP-1 RAs rational or irrational?

• This class of medications has transformed the 

  treatment of multiple diseases

• We are only at the beginning of this transformation.

• Data should guide GLP-1 RA use, not enthusiasm 

• Global access will be a major challenge that requires 

careful management. 
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