
Semaglutide와 Tirzepatide 부작용 및

내시경/수술 전 위배출지연 관리의 핵심포인트

삼성창원병원 가정의학과

박 혜 랑



Contents

1. Side effect of Semaglutide

2. Side effect of Tirzepatide

3. Delayed gastric emptying

4. Guidelines for delayed gastric emptying before EGD/Op



Side effect of GLP-1 RAs

• An overview of the existing literatures on the adverse effects of GLP-1 RAs.

Kim JA, Yoo HJ. Diabetes Metab J. 2025 July 1;49(4):525-541.



1. Side effect of Semaglutide

• Semaglutide 2.4 mg once weekly was generally well tolerated.

Amaro, A., Sugimoto, D., & Wharton, S. Postgraduate Medicine, 2022 Nov 10;134(sup1),5–17.



1. Side effect of Semaglutide

• Most GI events were 

• transient

• mild-to-moderate severity

• resolved over time

• dose-dependent

• The median durations:

• Nausea: 8 days

• diarrhea: 5 days

• vomiting: 2 days

• constipation: 55 days

• Nausea was typically most prevalent during the initial dose-escalation periods

→ Gradual dose-escalation may help alleviate or prevent GI side effects.

Amaro, A., Sugimoto, D., & Wharton, S. Postgraduate Medicine, 2022 Nov 10;134(sup1),5–17.



2. Side effect of Tirzepatide in SURMOUNT-1
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Tirzepatide 5 mg Tirzepatide 10 mg Tirzepatide 15 mg Placebo

AE = Adverse Event; SAE = Serious Adverse Event; TEAE = Treatment-emergent Adverse Event; TZP = Tirzepatide.

Jastreboff AM, et al. N Engl J Med. 2022;387(3):205-216.

Adverse Events n (%)
Tirzepatide 5 mg 

N=630
Tirzepatide 10 mg

N=636
Tirzepatide 15 mg

N=630
Placebo
N=643

Treatment-emergent adverse events occurring in ≥5% of participants in any treatment group

Nausea 155 (24.6) 212 (33.3) 195 (31.0) 61 (9.5)

Diarrhea 118 (18.7) 135 (21.2) 145 (23.0) 47 (7.3)

Constipation 106 (16.8) 109 (17.1) 74 (11.7) 37 (5.8)

Dyspepsia 56 (8.9) 62 (9.7) 71 (11.3) 27 (4.2)

Vomiting 52 (8.3) 68 (10.7) 77 (12.2) 11 (1.7)

Abdominal pain 31 (4.9) 34 (5.3) 31 (4.9) 21 (3.3)



2. Side effect of Tirzepatide in SURMOUNT-1

• Most gastrointestinal events were transient, occurring primarily during the dose-
escalation period, and were mostly mild to moderate in severity.



Semaglutide vs. Tirzepatide
- Tirzepatide as Compared with Semaglutide for the Treatment of Obesity

• 72 week, open-label, 
randomized controlled trial (1:1) 
with obesity but without type 2 
diabetes.

• Maximum tolerated dose of 
tirzepatide (10 mg or 15 mg) or 
semaglutide (1.7 mg or 2.4 mg)

• Discontinuation of treatment 
due to GI adverse events was 
observed more often in the 
semaglutide group (21 
participants [5.6%]) than in the 
tirzepatide group (10 
participants [2.7%]).

<

Aronne, Louis J. New England Journal of Medicine, 2025, 393.16: 1655-1656.



Semaglutide vs. Tirzepatide
- Tirzepatide versus Semaglutide Once Weekly in Patients with Type 2 DM

• 40-week, open-label, parallel-group, randomized, active-controlled, phase 3 trial (1:1:1:1)

• GI adverse events were similar in the four treatment groups

N Engl J Med 2021;385:503-15.



Managing the gastrointestinal side effects 
of GLP-1 receptor agonists in obesity: 
recommendations for clinical practice

• The three ‘E’s

• Education and explanation

• Escalation to an appropriate dose

• Effective management of GI side effects

1. Differential diagnosis

2. Maintaining hydration and dietary intervention

3. Pharmacological treatment

4. Dose adjustment : lowering

5. Switching to an alternative GLP-1RA



3. Delayed gastric emptying

• Standard fasting (6–8h) ≠ Empty stomach

• T1/2 for liquid gastric emptying : 23 minute

• Solid-food gastric emptying 

> 60% retention at 2 hours

> 10% retention at 4 hours

P Borghammer et al. Imaging Parkinson’s disease below the neck. npj Parkinson's Disease;2017 Apr;3:15

Ryan J. Jalleh et al. The Journal of Clinical Endocrinology & Metabolism, 2025, Vol. 110, No. 1
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Mechanism of delayed gastric emptying

* In a dose-dependent manner

← vagal afferent nerves 

Jalleh, Ryan J., et al. The lancet Gastroenterology & hepatology, 2024, 9.10: 957-964.



Clinical risks of delayed gastric emptying 

• Gastroparesis 

• Intestinal obstruction

• Residual gastric contents 

• Aspiration pneumonia



Gastroparesis 

• Random sample of 16 million patients (2006 2020) from a large health claims database

• GLP-1 RA : liraglutide, semaglutide

Sodhi M, Rezaeianzadeh R, Kezouh A, Etminan M. JAMA. 2023;330(18):1795–1797.



Intestinal obstruction

• Incretin-based drugs(GLP-1 RA & DPP4i) were reported over 4.5 times more frequently 
than other diabetes medications1.

• GLP-1 RAs increased the incidence of intestinal obstruction compared with SGLT-2i. 
(hazard ratio [HR], 1.69; 95% confidence interval [CI], 1.04 to 2.74)2

1. Gudin B, et al. Therapie 2020 Nov 22;75:641-7.  2. Faillie JL, et al. Clin Pharmacol Ther 2022;111:272-82.



Residual gastric contents 

• No substantial differences in gastric emptying when using reflective of liquid emptying.

• Data on solid gastric emptying over time remain unknown.

• The type of GLP-1 RA, mechanism of action, and treatment duration did not impact gastric 
emptying (P > 0.05).

Hiramoto and McCarty et al. The American Journal of Gastroenterology, 2024 June;119(6):1126-1140.



Residual gastric contents 

• Cross-sectional study of 124 patients who fasted for the guideline-recommended duration

• Once-weekly GLP-1 RA : semaglutide, dulaglutide, tirzepatide

• Fasting for at least : clear liquids(2h), light meal(6h), full/heavy meal(8h)

→ Patients taking a GLP-1 RA had a higher prevalence of increased RGC 

despite fasting for the guideline-recommended duration.

Sen S, Potnuru PP, Hernandez N, et al. JAMA Surg, 2024 Mar 6;159;(6):660-667



Residual gastric contents 

• Reviewed the EMR of EGD procedure under anesthesia (propofol, general anesthesia)

• Excluded procedures with nurse-administered sedation (midazolam, fentanyl)

• GLP-1 RA : semaglutide, dulaglutide, tirzepatide, liraglutide

• Fasting for a minimum of eight hours

Wu, F., et al. Can J Anesth, 2024 Mar 14;71,958–966.



Residual gastric contents 

Small

Medium

Large 

Silveira SQ et al. J Clin Anesth 2023 Aug;87:111091.

Fasting + 

24h liquid diet



Aspiration pneumonia

• During laryngoscopy, a large volume of regurgitated particulate gastric content including 
undigested food was observed.

• A chest radiograph was ordered, showing bilateral infiltrates with fluid in the dependent 
segment of the right lower lobe. 

• Large quantities of liquid and solid material were encountered in the stomach.

• Intubation → A bronchoscope was inserted through the endotracheal tube and revealed a 
moderate quantity of liquid and solid material resembling the gastric content.

Avraham SA, et al. Anaesthesia Reports 2024, 12, e12278. 

Klein SR, Hobai IA. Can J Anaesth 2023 Mar 28;70:1394-6.



https://www.fda.gov/drugs/fdas-adverse-event-reporting-system-faers/july-september-2023-potential-signals-serious-risksnew-safety-information-identified-fdaadverse



4. Guidelines for delayed gastric emptying 
before EGD/Op
• Guidelines for pre-operate

• American Society of Anesthesiologists (ASA) 2023 / 2024

• American Society for Metabolic and Bariatric Surgery (ASMBS) 2024

• Association of Anaesthetists (AA) 2025

• Society for Perioperative Assessment and Quality Improvement (SPAQI) consensus

• American Academy of Orthopaedic Surgeons (AAOS) 2025 annual meeting

• Guidelines for endoscopy 
• American Gastroenterological Association (AGA) 2024

• American Society of Gastrointestinal Endoscopy (ASGE) 2025 

STOP → Risk-based Management



Guidelines for operate – ASA 2023, 2024



Guidelines for operate – ASA 2023

Joshi, Girish P., et al. Last updated: 2023 June



Guidelines for operate – ASA 2023

Joshi, Girish P., et al. Last updated: 2023 June



Point-of-care (POC) 
gastric ultrasound

Valla FV et al. Front. Pediatr. 2022 June;10:903944.

Empty stomach Full stomach with liquid Full stomach with solid



Guidelines for operate – ASA 2024

Most patients should continue taking their GLP-1 RAs before elective surgery.

Consider the following guidance for patients at highest risk:

• Patients in the escalation phase of GLP-1 drugs (early in treatment) are more likely to 
have delayed stomach emptying. The escalation phase (when the patient is given 
increasing doses of the GLP-1 drug) typically lasts four to eight weeks, depending on the 
drug and the reason it has been prescribed. Elective surgery should be deferred and only 
proceed once the escalation phase has passed and GI side effects have dissipated.

• Patients who have GI symptoms, including nausea, vomiting, abdominal pain, shortness 
of breath or constipation should wait until their symptoms have dissipated before 
proceeding with elective surgery.

• Patients on a higher dose of the GLP-1 drug typically have more GI side effects and 
should follow a liquid diet for 24 hours before the procedure.

• Patients with other medical conditions that slow stomach emptying, such as 
Parkinson’s disease may further modify the perioperative management plan.



Guidelines for operate – ASMBS(AGA) 2024



Recommendation 1 : Use of GLP-1RAs in the perioperative period should be based on shared 
decision making of the patient with procedural, anesthesia, and prescribing care teams.

a) Care teams should consider the following variables as elevating the risk of delayed gastric 
emptying and aspiration with the periprocedural use of GLP-1RA:

1. Escalation phase

2. Higher dose

3. Weekly dosing

4. Presence of gastrointestinal symptoms: nausea, vomiting, abdominal pain, dyspepsia, 
and constipation.

5. Medical conditions: bowel dysmotility, gastroparesis, and Parkinson’s disease.

Guidelines for operate – ASMBS(AGA) 2024



b) GLP-1RA therapy may be continued pre-operatively in patients without elevated-risk 
of delayed gastric emptying and aspiration based on Recommendation 1a. 

Risk of withholding of GLP- 1RAs : a hazardous, metabolic disease state, like 
hyperglycemia. 

Bridging therapy: resource-intensive, cost or insurance prohibitive, and risk other adverse 
side effects like hypoglycemia. 

Finally, withholding GLP-1RA perioperatively only for patients with the diseases of 
overweight and obesity, without an indication as described in Recommendation 1a, could 
constitute overweight and obesity bias, which should be avoided.

c) The duration to hold therapy is unknown. 

At this time, it is suggested to follow the original guidance of the ASA, holding the day of 
surgery for daily formulations, and a week prior to surgery for weekly formulations.

Guidelines for operate – ASMBS(AGA) 2024



Recommendation 2. The safe use of GLP-1RAs in the perioperative period should include 
efforts to minimize the aspiration risk of delayed gastric emptying. 

a) Preoperative diet modification(preoperative liquid diet for at least 24 h) can be 
utilized in patients when there is concern for delayed gastric emptying based on clinical 
symptom review as described in Recommendation 1a.

b) When clinical concern for retained gastric contents exists on the day of the procedure, 
point-of-care gastric ultrasound could be used to assess aspiration risk. 

c) When clinical concern for retained gastric contents exists or is confirmed on the day of 
the procedure, providers should engage patients in a shared-decision-making model 
and consider the benefits and risks of rapid sequence induction(RSI) of general 
anesthesia for tracheal intubation to minimize aspiration risk versus procedure 
cancellation.

Guidelines for operate – ASMBS(AGA) 2024



Guidelines for operate 
– AA (UK) 2025

To reduce the risk of pulmonary aspiration, 
consider prokinetics



Guidelines for operate – SPAQI consensus 



Guidelines for operate – SPAQI consensus 

Oprea AD, et al. British Journal of Anaesthesia. 2025;135(1):48-78.



Guidelines for operate – SPAQI consensus

• Eating slowly, consuming small and low-fat meals, and increasing fiber

• Avoiding water 30 min before, during, and 30 min after eating

• if symptoms do not resolve with dietary modification, use of medications such as anti-
emetics, H2-blockers, proton pump inhibitors, and stool softeners can help.

• If symptoms continue despite these measure, dose de-escalation is considered because 
the incidence and severity of adverse effects are dose-dependent.

• If symptoms do not improve after 2 weeks, a more aggressive de-escalation approach or 
medication discontinuation needs to be considered. 

• Symptoms should resolve after four half-lives

(semaglutide, tirzepatide: 1 week x 4 → 4 week) of medication discontinuation. 

Oprea AD, et al. British Journal of Anaesthesia. 2025;135(1):48-78.



American Academy of Orthopaedic
Surgeons (AAOS) 2025 annual meeting
“Optimal Timing for Cessation of GLP-1 Agonist Before Elective Total Hip and Knee 
Arthroplasty (TKA & THA)”

→ Discontinuing GLP-1 agonists at least 14 days before total joint replacement surgery is 
optimal to reduce the risk of delayed emergence from anesthesia, aspiration events, 
aspiration pneumonitis and conversion to intubation.

Chokshi SN, et al. Presented at: American Academy of Orthopaedic Surgeons; March 10-14, 2025; San Diego, CA. Accessed Jan 30, 2026.



Compare guidelines

Guideline Recommendation Key Concept

ASA 2023
Daily GLP-1 RA → Same-day hold

Weekly GLP-1 RA → hold for 1 week

Concern for 

delayed gastric emptying and 

aspiration risk

ASMBS (AGA) 

2024

Most patients can continue GLP-1 RA 

before elective procedures

Shared decision-making and 

individualized risk assessment

SPAQI 

consensus 2025
Symptom-based risk stratification Risk-based peri-op management



Summary of recommendations

• However, it is not an evidence-based guideline. 

• This approach emphasizes shared decision-making and provides recommendations for 
balancing continuation of GLP-1RA therapy perioperatively for surgery and procedures.

Joshi, et al. Anesthesiology 141(6):p 1208-1209, December 2024. 



Aspiration Risk: Surgery < Endoscopy

Procedure Sedation / Anesthesia Airway Protection Aspiration Risk

General surgery General anesthesia Endotracheal intubation
Lower 

after airway protection

Upper endoscopy Deep sedation / propofol No secured airway Potentially higher

Colonoscopy Moderate or deep sedation No secured airway Low

• Why GLP-1 RA Matters More in Endoscopy ?

→ Increased risk, especially in procedures without airway protection



Guidelines for endoscopy 
- Multi-society statement 2023

AASLD/ACG/AGA/ASGE/NASPGHAN Multisociety Statement; 2023

https://gastro.org/news/gi-multi-society-statement-regarding-glp-1-agonists-and-endoscopy/



Guidelines for endoscopy – AGA 2024

Hashash et al. Clinical Gastroenterology and Hepatology 2024;22:705–707



Guidelines for endoscopy – AGA 2024

• Standard perioperative fasting : 8-hour solid-food and 2-hour liquid 

• No GI symptoms : nausea, vomiting, dyspepsia, or abdominal distention

→ we advise proceeding with upper and/or lower endoscopy

• GI symptoms (+) 

→ Transabdominal ultrasonography 

• if there is sufficient clinical expertise and the equipment is available

• but evidence to support this modality in standard practice is lacking

• 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

• Liquid diet the day before sedated procedures may be a more acceptable strategy



Guidelines for endoscopy – ASGE 2025 

Sharaiha and Shukla et al. Gastrointestinal Endoscopy, 2025 Feb;101.2:285-294.



Guidelines for endoscopy – ASGE 2025 



Guidelines for endoscopy – ASGE 2025 

• Urgent or emergent endoscopic procedures in hospitalized patients



Guidelines for endoscopy – ASGE 2025 

• Time-sensitive outpatient endoscopic procedures



Guidelines for endoscopy - ASGE 2025

• Elective endoscopic procedures

Sharaiha and Shukla et al. Gastrointestinal Endoscopy, 2025 Feb;101.2:285-294.



Guidelines for endoscopy - ASGE 2025

• Elective endoscopic procedures



Summary 

일괄 중단 → “Risk stratification”

• Low Risk : No GI Symptoms, Low or stable dose 

→ 일반 금식 + GLP-1 RA 지속

• High-risk 

• All endoscopic patients

• GI Sx : severe nausea, vomiting, regurgitation, abdominal bloating/distention/pain

• Dose escalation phase

• High dose 

• Other medication/disease : Parkinson’s disease, Diabetic gastroparesis, vagotomy, opioid

• Gastroparesis past Hx

→ 24h liquid diet → POC gastric US 고려, 필요시 연기


