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History

1990 ς Dr. John Eng, endocrinologist, VA, Bronx, NY was identifying 

9ŀǊƭƛŜǊ bLI ǊŜǎŜŀǊŎƘ Ҧ ǎƴŀƪŜκƭƛȊŀǊŘ ǾŜƴƻƳ Ҧ ŜƴƭŀǊƎŜŘ ǇŀƴŎǊŜŀǎ

Were these compounds overstimulating the pancreas?

National Institute of Aging. (2012, July 11). Exendin-4: From lizard to laboratoryéand beyond. NIH. 

https://www.nia.nih.gov/news/exendin-4-lizard-laboratory-and-beyond



History

1990 ς Dr. John Eng, endocrinologist, VA, Bronx, NY was identifying 

9ŀǊƭƛŜǊ bLI ǊŜǎŜŀǊŎƘ Ҧ ǎƴŀƪŜκƭƛȊŀǊŘ ǾŜƴƻƳ Ҧ ŜƴƭŀǊƎŜŘ ǇŀƴŎǊŜŀǎ

Å Gila monster (Heloderma suspectum) 
Å Slow down metabolism

Å Maintain perfect blood sugar

Å Without ill effects

Å Assays of gila ƳƻƴǎǘŜǊ ǾŜƴƻƳ Ҧ ŜȄŜƴŘƛƴ-4
Å Synthesis and release of insulin

National Institute of Aging. (2012, July 11). Exendin-4: From lizard to laboratoryéand beyond. NIH. 

https://www.nia.nih.gov/news/exendin-4-lizard-laboratory-and-beyond



History

1990 ς Dr. John Eng, endocrinologist, VA, Bronx, NY

Å Exendin-4 was similar in structure and fxn to GLP-1

Å GLP-мΣ ǇŀƴŎǊŜŀǘƛŎ ƘƻǊƳƻƴŜ Ҧ ƛƴǎǳƭƛƴ ǇǊƻŘǳŎǘƛƻƴ
Å Only when glucose levels are high

Å Remains active for ~2 minutes

Could this be a long-acting, effective treatment for T2DM?

National Institute of Aging. (2012, July 11). Exendin-4: From lizard to laboratoryéand beyond. NIH. 

https://www.nia.nih.gov/news/exendin-4-lizard-laboratory-and-beyond



History

1990s ς NIA researcher, Dr. Josephine Egan, began preclinical trials of 
exendin-4 in cooperation with Amlyn Pharmceuticals

1999 ς efficacy of managing blood sugar demonstration in animal 

studies and protection of insulin producing cells

2005 ς FDA approval Exenatide for T2DM

National Institute of Aging. (2012, July 11). Exendin-4: From lizard to laboratoryéand beyond. NIH. 

https://www.nia.nih.gov/news/exendin-4-lizard-laboratory-and-beyond



Drucker DJ, Buse JB, Taylor K, Kendall DM, Trautmann M, Zhuang D, Porter L; DURATION-1 Study Group. Exenatide once weekly versus twice daily for the treatment of type 2 

diabetes: a randomised, open-label, non-inferiority study. Lancet. 2008 Oct 4;372(9645):1240-50. doi: 10.1016/S0140-6736(08)61206-4. Epub 2008 Sep 7. PMID: 18782641.



Primary Outcomes

Celletti F, Farrar J, De Regil L. World Health Organization Guideline on the Use and Indications of Glucagon-Like Peptide-1 Therapies 

for the Treatment of Obesity in Adults. JAMA. 2025 Dec 1. doi: 10.1001/jama.2025.24288. Epub ahead of print. PMID: 41324410.



Primary Outcomes

Khor W, Chi K, Lin H, Chang Y. Glucagon-Like Peptide 1 Receptor Agonist Use and Vertebral Fracture Risk in Type 

2 Diabetes. JAMA Surg. Published online December 10, 2025. doi:10.1001/jamasurg.2025.5372





Sheth K, Kim S, Porterfield L, Virani SS, Wadhwani S, Vaughan EM. The Expanding Scope of GLP-1 Receptor Agonists: Six Uses Beyond Diabetes. Curr Atheroscler Rep. 2025 

Jul 30;27(1):76. doi: 10.1007/s11883-025-01319-6. PMID: 40736924; PMCID: PMC12590185.



Secondary Outcomes

Khor W, Chi K, Lin H, Chang Y. Glucagon-Like Peptide 1 Receptor Agonist Use and Vertebral Fracture Risk in 

Type 2 Diabetes. JAMA Surg. Published online December 10, 2025. doi:10.1001/jamasurg.2025.5372



Secondary Outcomes

Ahuja AS, Paredes AA, Young BK. Glucagon-Like Peptide-1 Receptor Agonists and Age-Related Macular Degeneration. JAMA Ophthalmol. 2025;143(12):999ï1003. 

doi:10.1001/jamaophthalmol.2025.3821



Mohammad Amin Manavi, Neuroprotective effects of glucagon-like peptide-1 (GLP-1) analogues in epilepsy and associated comorbidities, Neuropeptides, Volume 94, 2022, 

102250, ISSN 0143-4179, https://doi.org/10.1016/j.npep.2022.102250. 

https://doi.org/10.1016/j.npep.2022.102250


Nicholls SJ, Ryan DH, Deanfield J, Ferreira D, Lang CC, Lincoff AM, Lingvay I, Lübker C, Terns PP, Rasmussen S, Stensen S, Weeke PE, Kahn SE; SELECT Trial Investigators. 

Semaglutide and Hospitalizations in Patients With Obesity and Established Cardiovascular Disease: An Exploratory Analysis of the SELECT Randomized Clinical Trial. JAMA 

Cardiol. 2025 Dec 23:e254824. doi: 10.1001/jamacardio.2025.4824. Epub ahead of print. PMID: 41433034; PMCID: PMC12728728.



Nicholls SJ, Ryan DH, Deanfield J, Ferreira D, Lang CC, Lincoff AM, Lingvay I, Lübker C, Terns PP, Rasmussen S, Stensen S, Weeke PE, Kahn SE; SELECT Trial Investigators. 

Semaglutide and Hospitalizations in Patients With Obesity and Established Cardiovascular Disease: An Exploratory Analysis of the SELECT Randomized Clinical Trial. JAMA 

Cardiol. 2025 Dec 23:e254824. doi: 10.1001/jamacardio.2025.4824. Epub ahead of print. PMID: 41433034; PMCID: PMC12728728.



Secondary Outcomes

Cardiovascular Protection
ÅҨ a!/9 ƛƴ Ǉǘ ǿ ҧ .aLΣ ƴƻ 5aLL1

ÅҨ /± ŜǾŜƴǘǎ ŀƴŘ ƳƻǊǘŀƭƛǘȅ ƛƴ Ǉǘǎ ǿƛǘƘ 5aLL2. 

ÅBenefits to CV, renal and mortality outcomes with DMII3

Åҧ ƻǳǘŎƻƳŜǎ ƛƴ ŀǘƘŜǊƻǎŎƭŜǊƻǘƛŎ /± ƛƴ ǇŜǊǎƻƴ ǿ 5aLL4



Secondary Outcomes

Renal Protection
Åҧ ƛƴ ŎƭƛƴƛŎŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ƪƛŘƴŜȅ ƻǳǘŎƻƳŜǎ ŀƴŘ ŘŜŀǘƘ ƛƴ ǇŜǊǎƻƴǎ 

with CKD and DMII5

Heart Failure
ÅICǇ9C ŀƴŘ ҧ.aL Ҧ ҧǇƘȅǎƛŎŀƭ ƭƛƳƛǘŀǘƛƻƴǎΣ ŜȄŜǊŎƛǎŜ fxnΣ Ҩǿǘ6

ÅICǇ9CΣ Ҩ IC-related hospitalization and all-cause mortality7



Secondary Outcomes

Obstructive Sleep Apnea
ÅaƻŘ ǘƻ ǎŜǾŜǊŜ h{!κҧ.aL Ҧ Ҩ !ILΣ .aLΣ ƘȅǇƻȄƛŎ ōǳǊŘŜƴΣ ώhsCRP], 

SBP8

Liver Disease
Å Improvement in NASH resolution9 

ÅResolution of MASH w/o worsening fibrosis10



Secondary Outcomes

Musculoskeletal pain and dysfunction
ÅҨ .aL ŀƴŘ h!-related knee pain11

Neurological conditions
ÅҨ ŘŜƳŜƴǘƛŀ ŀƴŘ /±! Ǌƛǎƪ12

ÅҨ ǇǊƻƎǊŜǎǎƛƻƴ ƻŦ ƳƻǘƻǊ Řƛǎŀōƛƭƛǘȅ ǎȅƳǇǘƻƳǎ ƛƴ tŀǊƪƛƴǎƻƴΩǎ13



Secondary Outcomes

Malignancies
ÅҨ Ǌƛǎƪǎ ƻŦ ǎǇŜŎƛŦƛŎ ǘȅǇŜǎ ƻŦ ƻōŜǎƛǘȅ-associated cancers for pts on 

GLP-1s versus metformin or insulins in pts with T2DM14



Secondary Outcomes

Sass MR, Klausen MK, Schwarz CR, Rasmussen L, Giver MEB, Hviid M, Schilling C, Zamorski A, Jensen A, Gefke M, Storgaard H, Oturai PS, Kjaer A, Hartmann B, Holst JJ, 

Ekstrøm CT, Vinberg M, Correll CU, Vilsbøll T, Fink-Jensen A. Semaglutide and Early-Stage Metabolic Abnormalities in Individuals With Schizophrenia Spectrum Disorders: A 

Randomized Clinical Trial. JAMA Psychiatry. 2025 Dec 3:e253639. doi: 10.1001/jamapsychiatry.2025.3639. Epub ahead of print. PMID: 41335431; PMCID: PMC12676471.





Current FDA Approved Uses

ÅT2DM

ÅWeight management

ÅCardiovascular risk reduction

ÅObstructive sleep apnea

Sheth K, Kim S, Porterfield L, Virani SS, Wadhwani S, Vaughan EM. The Expanding Scope of GLP-1 Receptor Agonists: Six Uses Beyond 

Diabetes. Curr Atheroscler Rep. 2025 Jul 30;27(1):76. doi: 10.1007/s11883-025-01319-6. PMID: 40736924; PMCID: PMC12590185.







https://www.reddit.com/r/PCOS/comments/1pt5w1o/glp1s_and_alcohol/



https://www.reddit.com/r/PCOS/comments/1pt5w1o/glp1s_and_alcohol/



Yammine L, Green CE, Kosten TR, de Dios C, Suchting R, Lane SD, Verrico CD, Schmitz JM. Exenatide Adjunct to Nicotine Patch Facilitates Smoking Cessation and May 

Reduce Post-Cessation Weight Gain: A Pilot Randomized Controlled Trial. Nicotine Tob Res. 2021 Aug 29;23(10):1682-1690. doi: 10.1093/ntr/ntab066. PMID: 33831213; PMCID: 

PMC8517504.



Exenatide adjunct for smoking cessation

Å RCT of 84 pre-diabetic or overweight smokers

Å 1:1 once weekly placebo or exenatide, 2 mg SC

Å All participants received NRT  (21 mg patch) plus smoking cessation 
counseling

Å Primary outcome measures: smoking cessation, craving, nicotine 
withdrawal symptoms

Å Secondary outcome measures: post-cessation wt body weight

Yammine L, Green CE, Kosten TR, de Dios C, Suchting R, Lane SD, Verrico CD, Schmitz JM. Exenatide Adjunct to Nicotine Patch Facilitates Smoking Cessation and May 

Reduce Post-Cessation Weight Gain: A Pilot Randomized Controlled Trial. Nicotine Tob Res. 2021 Aug 29;23(10):1682-1690. doi: 10.1093/ntr/ntab066. PMID: 33831213; PMCID: 

PMC8517504.



Exenatide adjunct for smoking cessation

CƻƭƭƻǿƛƴƎ с ǿŜŜƪǎ ƻŦ ǘǊŜŀǘƳŜƴǘΧ

Yammine L, Green CE, Kosten TR, de Dios C, Suchting R, Lane SD, Verrico CD, Schmitz JM. Exenatide Adjunct to Nicotine Patch Facilitates Smoking Cessation and May 

Reduce Post-Cessation Weight Gain: A Pilot Randomized Controlled Trial. Nicotine Tob Res. 2021 Aug 29;23(10):1682-1690. doi: 10.1093/ntr/ntab066. PMID: 33831213; PMCID: 

PMC8517504.



Exenatide adjunct for smoking cessation

CƻƭƭƻǿƛƴƎ с ǿŜŜƪǎ ƻŦ ǘǊŜŀǘƳŜƴǘΧ

Exenatide 

ҧ Ǌƛǎƪ ŦƻǊ ǎƳƻƪƛƴƎ ŀōǎǘƛƴŜƴŎŜ Ǿ ǇƭŀŎŜōƻ όпсΦо҈ ŀƴŘ нсΦу҈Σ ǊŜǎǇŜŎǘƛǾŜƭȅύΣ 
(risk ratio [RR] = 1.70; 95% credible interval = [0.96, 3.27]; PP = 96.5%)

Ҩ ŎǊŀǾƛƴƎǎ ƛƴ ǘƘŜ ƻǾŜǊŀƭƭ ǎŀƳǇƭŜ ŀƴŘ ŜƴŘ-of-tx abstainers (as measured by 
QSU)

Yammine L, Green CE, Kosten TR, de Dios C, Suchting R, Lane SD, Verrico CD, Schmitz JM. Exenatide Adjunct to Nicotine Patch Facilitates Smoking Cessation and May 

Reduce Post-Cessation Weight Gain: A Pilot Randomized Controlled Trial. Nicotine Tob Res. 2021 Aug 29;23(10):1682-1690. doi: 10.1093/ntr/ntab066. PMID: 33831213; PMCID: 

PMC8517504.



Exenatide adjunct for smoking cessation

CƻƭƭƻǿƛƴƎ с ǿŜŜƪǎ ƻŦ ǘǊŜŀǘƳŜƴǘΧ

Exenatide 

Ҩ ǿƛǘƘŘǊŀǿŀƭ ƛƴ ŀōǎǘŀƛƴŜǊǎ

Post cessation body weight was 5.6 pounds lower (PP = 97.4%)

9.5% of participants reported side-effects v only 2.3% in the  placebo group

Yammine L, Green CE, Kosten TR, de Dios C, Suchting R, Lane SD, Verrico CD, Schmitz JM. Exenatide Adjunct to Nicotine Patch Facilitates Smoking Cessation and May 

Reduce Post-Cessation Weight Gain: A Pilot Randomized Controlled Trial. Nicotine Tob Res. 2021 Aug 29;23(10):1682-1690. doi: 10.1093/ntr/ntab066. PMID: 33831213; PMCID: 

PMC8517504.



Exenatide adjunct for smoking cessation

CƻƭƭƻǿƛƴƎ с ǿŜŜƪǎ ƻŦ ǘǊŜŀǘƳŜƴǘΧ

Exenatide plus NRT confers a greater than 9 in 10 chance of producing 
abstinence and lower post-cessation weight gain compared to NRT 
alone. 

Yammine L, Green CE, Kosten TR, de Dios C, Suchting R, Lane SD, Verrico CD, Schmitz JM. Exenatide Adjunct to Nicotine Patch Facilitates Smoking Cessation and May 

Reduce Post-Cessation Weight Gain: A Pilot Randomized Controlled Trial. Nicotine Tob Res. 2021 Aug 29;23(10):1682-1690. doi: 10.1093/ntr/ntab066. PMID: 33831213; PMCID: 

PMC8517504.



Hendershot CS, Bremmer MP, Paladino MB, et al. Once-Weekly Semaglutide in Adults With Alcohol Use Disorder: A 

Randomized Clinical Trial. JAMA Psychiatry. 2025;82(4):395ï405. doi:10.1001/jamapsychiatry.2024.4789



ÅPhase 2, double blind, RCT, 9 weeks

Å48 non-tx seeking participants with AUD were randomized

Å0.25 mg/wk ƻŦ ǎŜƳŀƎƭǳǘƛŘŜ Ȅпǿƪǎ Ҧ лΦр Ȅп wks Ҧ мΦл ƳƎ Ȅм wk

ÅPrimary: laboratory EtOH self-administration

ÅSecondary: changes in EtOH consumption and craving

ÅLab procedures. . .

Hendershot CS, Bremmer MP, Paladino MB, et al. Once-Weekly Semaglutide in Adults With Alcohol Use Disorder: A 

Randomized Clinical Trial. JAMA Psychiatry. 2025;82(4):395ï405. doi:10.1001/jamapsychiatry.2024.4789









Limitations

Å Sample size

Å Short duration

Å Low dose of semaglutide 

Å AUD, moderate

Å >29.4 BMI

Hendershot CS, Bremmer MP, Paladino MB, et al. Once-Weekly Semaglutide in Adults With Alcohol Use Disorder: A 

Randomized Clinical Trial. JAMA Psychiatry. 2025;82(4):395ï405. doi:10.1001/jamapsychiatry.2024.4789



Hendershot CS, Bremmer MP, Paladino MB, et al. Once-Weekly Semaglutide in Adults With Alcohol Use Disorder: A 

Randomized Clinical Trial. JAMA Psychiatry. 2025;82(4):395ï405. doi:10.1001/jamapsychiatry.2024.4789





²ƘŀǘΩǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΚ



²ƘŀǘΩǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΚ



²ƘŀǘΩǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΚ



²ƘŀǘΩǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΚ

7 trials investigating effects on alcohol use disorder

2 trials on opioid use disorder

1 trial on cocaine use disorder



How should I alter how I practice?

No strong evidence that SGLT2 inhibitors offer effect

Metformin offers only a peripheral benefit may stabilize blood sugar 
Ҧ ŦŜǿŜǊ ƳƻƻŘ ǎǿƛƴƎǎ ŀƴŘ ŦŀǘƛƎǳŜ ǘǊƛƎƎŜǊǎ όI![¢ύ

Only GLP-1s are being actively studied as a potential treatment



Date of Download:  1/5/2026 Copyright © 2026 American Diabetes Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

From: 9. Pharmacologic Approaches to Glycemic Treatment: Standards of 
Care in Diabetes ð2026 

Diabetes Care. 2025;49(Supplement_1):S183-S215. doi:10.2337/dc26-S009

Use of glucose-lowering medications in the management of type 2 diabetes. The left side of the algorithm prioritizes mitigation of diabetes-

related complications and end-organ effects, while the right side addresses weight and glucose management goals. ACEi, 

angiotensinconverting enzyme inhibitor; ACR, albumin-to-creatinine ratio; ARB, angiotensin receptor blocker; ASCVD, atherosclerotic 

cardiovascular disease; CGM, continuous glucose monitoring; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; 

CVOT, cardiovascular outcomes trial; DPP-4i, dipeptidyl peptidase 4 inhibitor; DSMES, diabetes self-management education and support; 

eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide 1 receptor agonist; HF, heart failure; HFpEF, heart failure with 

preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HHF, hospitalization for heart failure; MACE, major adverse 

cardiovascular events; MASH, metabolic dysfunction-associated steatohepatitis; MASLD, metabolic dysfunction-associated steatotic liver 

disease; MI, myocardial infarction; SDOH, social determinants of health; SGLT2i, sodiumïglucose cotransporter 2 inhibitor; T2D, type 2 

diabetes. Adapted from Davies et al. (90).

Figure Legend:



Diabetes Care. 2025;49(Supplement_1):S183-S215. doi:10.2337/dc26-S009


