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Objectives

• Discovery
• Mechanisms of Action
• Creating GLP-1 agonists
• Landmark Studies
• Efficacy & Safety
• Adverse Events
• GLP-1 and Endoscopy 



Timeline

Gribble FM, et al. 2021 doi: 
10.1038/s42255-020-00327-x. 



Discovery

• Incretin effect
• Hyperglycemia alone is not the 

sole stimulator of insulin
• Humoral substance released from 

the jejunum during glucose 
consumption leading to increased 
insulin production

Chahal H, Chowdhury TA. QJM. 2007 
Nov;100(11):671-7.  PMID: 17881415.



Mechanism of Action

Drucker DJ, et al. J Clin Invest. 
2017 Dec PMID: 29202475; 



Mechanism of Action

Jose T, et al. Diabetes and Vascular Disease 
Research. 2012 doi:10.1177/1479164111436236



Type 2 Diabetes



Gila Monster
Exendin-4 in  its saliva which is resistant to DPP-4



Timeline

Gribble FM, et al. 2021 doi: 
10.1038/s42255-020-00327-x. 



Andersen, A., et al. Nat Rev Endocrinol  (2018). 
https://doi.org/10.1038/s41574-018-0016-2



Timeline of Development

Aroda VR, et al. Rev Endocr Metab Disord. 2022 
doi: 10.1007/s11154-022-09735-8. 



Half Lives

• Native human GLP1 has half life of 1-2 minutes
• Synthetic GLP-1 has extended half lives

• Exenatide (2005): 2.4 hours
• Twice daily

• Liraglutide (2010): 13 hours
• Once daily

• Dulaglutide (2014): ~5 days
• Lixisenatide (2016): ~ 3 days
• Semaglutide: (2017) ~ 7 days (165 hours)
• Tirzepatide : (2022) ~ 5 days



Landmark Trials

• Cardiovascular disease
• Type 2 diabetes
• Obesity
• MASLD/MASH



Double-blind placebo-controlled trial 
Type 2 DM, A1c >7%
Age > 50 with known CV disease or CKD
Age >60 and CV risk factors

9340 patients
Median follow-up was 3.8 years 



Results
• Improvement of A1c 0.4%

• Weight loss - 2.3kg



Randomized, double-blind, placebo-controlled
Type 2DM, A1c >7%
Age > 50 and known CV disease
Age > 60 and CV Risk Factors

3297 patients
Median follow up 2.1 years 



Results
• Improvement of A1c -1.4%

• Weight loss – 4.9kg



Semaglutide and obesity



Mean weight change at week 68 was −14.9% with 2.4-mg semaglutide, as 
compared with −2.4% with placebo

Semaglutide and obesity

Kushner RF, et al. Obesity (Silver Spring). 
2020 doi: 10.1002/oby.22794. 



Double-blind, randomized, controlled trial
2539 participants with obesity 







72-week, double-blind phase 2 trial involving patients with 
biopsy- confirmed NASH and liver fibrosis of stage F1, F2, or F3

Once-daily subcutaneous semaglutide at a dose of 0.1, 0.2, or 
0.4 mg or corresponding placebo 

320 patients 
 





Semaglutide and Adverse Events

Rubino D, et al.. JAMA. 2021 
doi:10.1001/jama.2021.322



GLP-1 Agonists and Adverse Events

Sodhi M, et al .JAMA. 
doi:10.1001/jama.2023.19574



How to manage side effects

• Educate patients on side effects
• Titrate dose appropriately

• Consider downtitrating or titrating more slowly
• Individual approach on dosing

• Treat symptoms
• Always consider history of pancreatitis, gastroparesis prior to 

initiating



Exenatide and Gastric Emptying

Jones KL et al. Diabetes Obes Metab. 2020 
doi: 10.1111/dom.13956. 



GLP-1 and Endoscopy

Silveira SQ et al. J Clin Anesth. 2023  
doi: 10.1016/j.jclinane.2023.111091. 



24.2% 5.1% p < 0.001

When EGD was was combined with colonoscopy a protective [PR = 0.13 (95%CI 0.15–0.78)] effect against 
increased RGC was observed.

Silveira SQ et al. J Clin Anesth. 2023  
doi: 10.1016/j.jclinane.2023.111091. 



Kobori T, et al. J Diabetes Investig. 
2023 doi: 10.1111/jdi.14005.



GLP 1 Agonists and Endoscopy

GLP-1RA prescribed for the 11 patients with gastric residue were liraglutide once 
daily 1.8 mg (n = 2), dulaglutide once weekly 0.75 mg (n = 5), semaglutide once 
weekly 0.5 mg (n = 2) and semaglutide once weekly 1.0 mg (n = 2).



American Society of Anesthesiologists 
Consensus-Based Guidance on Preoperative 
Management of Patients (Adults and Children) 
on Glucagon-Like Peptide-1 (GLP-1) Receptor 
Agonists
• For patients on daily dosing consider holding GLP-1 agonists on the 

day of the procedure/surgery. 

• For patients on weekly dosing consider holding GLP-1 agonists a 
week prior to the procedure/surgery.

• If the patient has no GI symptoms, but the GLP-1 agonists were not 
held as advised, proceed with ‘full stomach’ precautions or consider 
evaluating gastric volume by ultrasound, if possible and if proficient 
with the technique.

https://www.asahq.org/about-
asa/newsroom/news-
releases/2023/06/american-society-of-
anesthesiologists-consensus-based-
guidance-on-preoperative



• The ASA used such terms as “suggest,” “consider,” and “advise,” as we would in an AGA Clinical 
Practice Update. 
• Were a rigorous guideline produced using GRADE methodology, there would be insufficient 

evidence to support recommendations derived from corresponding PICOs. 
• We suggest that an individualized approach be taken to managing patients on GLP-1 RAs in the pre-

endoscopic setting. 
• The clinical team should be cognizant of the indication for the GLP-1 RAs, because cessation in 

patients relying on this medication for diabetes management might provide more risk than 
benefit. 

• Adding more complexity to periprocedural medication management, this may necessitate enhanced 
nursing resources (which are scarce), and exacerbate barriers and care delays for patients requiring 
endoscopic procedures. 



• in patients on GLP-1 RAs who have followed standard perioperative procedures (typically an 8-hour solid-
food fast and a 2-hour liquid fast) and who do not have symptoms of nausea, vomiting, dyspepsia, or 
abdominal distention, we advise proceeding with upper and/or lower endoscopy. 

• In patients with symptoms suggesting possible retained gastric contents, transabdominal ultrasonography 
can be used to assess the stomach (if there is sufficient clinical expertise and the equipment is available) but 
evidence to support this modality in standard practice is lacking. 

• In symptomatic patients for whom delaying endoscopy may have negative clinical consequences, rapid-
sequence intubation is a consideration; however, this may not be possible in most ambulatory or office-
based endoscopy settings. 

• When possible, placing patients on a liquid diet the day before sedated procedures may be a more 
acceptable strategy, in lieu of stopping GLP-1 RAs, and more consistent with the holistic preprocedural 
management of other similar conditions. 



Gastric emptying testing

• 4 hour Gastric scintigraphy = 
gold standard

• (Tc)-99m labeled low fat egg-
white, 2 slices bread and jam 
with water

• Imaging performed at 0, 1, 2, and 
4 hours
• Delay = retention >90% at 1 hr, 

>60% 2 hr, >10% at 4 hours
• 4hr test may increase diagnostic 

yield by 25% vs. 2hr
Abell TL et al, consensus recommendations, J 
Nucl Med Technol 2008 
Guo JP et al, DDS 2001: 46 (1)
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