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Overview

• Incretin physiology

• Incretin-based therapy in type 2 diabetes

– Metabolic control

– Cardiorenal risk reduction

• GLP-1RA therapy in obesity

• Dual agonist therapy (tirzepatide)

• On the horizon

GLP-1 RAs, DPP4 

inhibitors 

work through the 

incretin system to 

improve glycemia 

but do not restore 

the incretin effect

Complex Pathophysiology of Hyperglycemia in T2DM

Adapted from: Inzucchi SE, Sherwin RS in: Cecil Medicine. Saunders; 2011. Nauck MA. Lancet Diabetes Endocrinol. 2016;4:525-536.
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T2DM = type 2 diabetes mellitus; GLP-1 RA = glucagon-like peptide 1 receptor agonist; DPP2 = dipeptidyl-peptidase 4; AGI = alpha-glucosidase 

inhibitors; SU = sulfonylurea; DA = dopamine; TZD = thiazolidinediones; SGLT2 = sodium-glucose cotransporter-2 
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Effects of Incretin-Based Therapy

Meier JJ et al. Nat Rev Endocrinol. 2012

DPP4i inhibit 
metabolism 

of GLP-1

GLP-1 RA 
mimic GLP-1 

effects
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Metabolic Control

Nauck MA, et al. Circulation. 2017 Aug 29;136(9):849-870. doi: 10.1161/CIRCULATIONAHA.117.028136. PMID: 28847797.

Effects of Treatment with GLP-1 RA and DPP-4 Inhibitors

HbA1c Weight

SBP HR
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Pharmacologic Therapy for Adults With Type 2 Diabetes

Pharmacologic Approaches to Glycemic Treatment – ADA SOC

• In adults with type 2 diabetes, a GLP-1RA, including a dual GIP and 
GLP-1RA,  is preferred to insulin. A

• If insulin is used, combination therapy with a GLP-1RA or dual GIP 
and GLP-1RA is recommended for greater glycemic effectiveness, and 
weight and hypoglycemia benefit. A

https://diabetesjournals.org/care/issue/47/Supplement_1

Once daily Once weekly

Liraglutide 

(Victoza)

Semaglutide 

(Rybelsus)

Exenatide ER 

(Bydureon and 

Bydureon 

BCise)

Dulaglutide 

(Trulicity)

Semaglutide 

(Ozempic)

Tirzepatide 

(Mounjaro)

Admin. Injectable Oral Injectable Injectable Injectable Injectable

Receptor 

Agonist
GLP-1 GLP-1 GLP-1 GLP-1 GLP-1 GLP-1/GIP

Common 

Adverse 

Reactions

Nausea, 

diarrhea, 

vomiting, 

decreased 

appetite, 

constipation

Nausea, 

diarrhea, 

vomiting, 

abdominal pain, 

decreased 

appetite, 

constipation

Bydureon: nausea, 

diarrhea, vomiting, 

headache, 

constipation, 

injection-site 

pruritus or nodule, 

dyspepsia

Bydureon BCise: 

injection site 

nodules, nausea

Nausea, diarrhea, 

vomiting, 

abdominal pain, 

decreased 

appetite

Nausea, 

diarrhea, 

vomiting, 

abdominal pain, 

constipation

Nausea, vomiting, 

diarrhea, decreased 

appetite

GIP, gastric inhibitory peptide.                         Table adapted from Chun JH, Butts A. JAAPA. 2020;33(S8 Suppl 1):3-18. 

Available Long-acting GLP-1 and Dual Receptor Agonists for T2DM 

Dual agonist
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Incretin-Based Therapy and

Cardiorenal Risk Reduction in Type 2 Diabetes

Impact of Traditional Risk Reduction Strategies in Diabetes

Gregg EW, Li Y, et al. NEJM 370(16) pp 1514-1523. April, 2014

Focus on control of BP, lipids, glucose
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Years of Life Lost by Diabetes Comorbidity

Wan EYF et al. The Impact of Cardiovascular Disease and Chronic Kidney Disease on Life Expectancy and Direct Medical 
Cost in a 10-year Diabetes Cohort Study Diabetes Care Publish Ahead of Print, published online May 26, 2020

Multifactorial 

Approach to 

Risk Reduction

https://diabetesjournals.org/care/issue/47/Supplement_1
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Known Effects of Incretin Therapies on MACE

DPP-4 

inhibitor

SAVOR TIMI-

53 saxagliptin

EXAMINE 

alogliptin

TECOS 

sitagliptin

CARMELINA

linagliptin

Neutral Neutral Neutral Neutral

GLP-1 

agonist

LEADER

liraglutide

ELIXA

lixisenatide

SUSTAIN-6

semaglutide 

injection

EXSCEL

exenatide 

once weekly

REWIND

dulaglutide

AMPLITUDE-

O

Efpeglenatide*

Beneficial Neutral Beneficial Neutral Beneficial Beneficial

All trials listed enrolled patients with T2DM and established atherosclerotic CV disease, or multiple risk factors for the same. REWIND enrolled 

many patients with multiple risk factors rather than established ASCVD. Harmony trial of the GLP-1 RA albiglutide also showed benefit, but not 

shown because no longer marketed.

DPP4i: no significant effects on major adverse CV events (MACE)

GLP-1RA: several available agents significantly reduce risk of MACE

*Efpeglenatide not presently available for clinical use

Copyright ADA/EASD 2022

1. Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, 
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Copyright ADA/EASD 2022

Choosing Glucose-lowering Medication in People with High ASCVD Risk

1. Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, 
Buse JB  Diabetes Care 2022.  2. Diabetes Care December 2022, Vol.46, S1-S4. doi:https://doi.org/10.2337/dc23-Sint

Copyright ADA/EASD 2022

Choosing Glucose-lowering Medication in People with Heart Failure

1. Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, 
Buse JB  Diabetes Care 2022.  2. Diabetes Care December 2022, Vol.46, S1-S4. doi:https://doi.org/10.2337/dc23-Sint
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STEP-HFpEF Trial

Kosiborod et al. NEJM online first August 25, 2023.
DOI: 10.1056/NEJMoa2306963

• Semaglutide treatment of HFpEF patients 

• + obesity, +HF symptoms

• Results

• Semaglutide increased KCCQ-CSS by 

16.6 points (ETD 7.8 pts vs. PBO)

• Semaglutide decreased body weight by 

13.3% (ETD -10.7% vs. PBO)

• No increase in SAEs vs. PBO

Effects of GLP-1RA therapy on 

symptoms and physical 

function in HFpEF 

STEP-HFpEF Diabetes Trial

N Engl J Med. 2024 Apr 18;390(15):1394-1407. doi: 

10.1056/NEJMoa2313917. Epub 2024 Apr 6. PMID: 38587233 

• Semaglutide treatment of HFpEF patients 

• + obesity, +HF symptoms, +T2D

• Results

• Semaglutide increased KCCQ-CSS 

by 13.7 points (ETD 7.3 pts vs. PBO)

• Semaglutide decreased body weight 

by 9.8% (ETD -6.4% vs. PBO)

• No increase in SAEs vs. PBO

Effects of GLP-1RA therapy on 

symptoms and physical 

function in HFpEF + T2D
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Copyright ADA/EASD 2022

Choosing Glucose-lowering Medication in People with Chronic Kidney Disease

1. Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, 
Buse JB  Diabetes Care 2022.  2. Diabetes Care December 2022, Vol.46, S1-S4. doi:https://doi.org/10.2337/dc23-Sint

FLOW Study of Semaglutide in T2D with CKD

N Engl J Med. 2024 May 24. doi: 10.1056/NEJMoa2403347. Online ahead of print. PMID: 38785209
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FLOW Study of Semaglutide in T2D with CKD

Nephrol Dial Transplant. 2023 Aug 31;38(9):2041-2051. doi: 10.1093/ndt/gfad009. PMID: 36651820; PMCID: PMC10469096.

FLOW Study of Semaglutide in T2D with CKD

N Engl J Med. 2024 May 24. doi: 10.1056/NEJMoa2403347. Online ahead of print. PMID: 38785209

median participant follow-up was 3.4 years
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FLOW Study of Semaglutide in T2D with CKD

N Engl J Med. 2024 May 24. doi: 10.1056/NEJMoa2403347. Online ahead of print. PMID: 38785209

What about the effects of combination therapy (semaglutide +/- SGLT2i)?

 550 (15.6%) of participants were on an SGLT2i at baseline

Additional analyses are pending

1. Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, 
Buse JB  Diabetes Care 2022.  2. Diabetes Care December 2022, Vol.46, S1-S4. doi:https://doi.org/10.2337/dc23-Sint

ADA Standards of Care 2023 and

ADA/EASD Consensus Statement 2022

Combination 

Therapy with SGLT2i 

+ GLP-1RA
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GLP-1RA Therapy and Weight Management

Which One of the Following Patients Has an 
Indication for Use of an Anti-obesity Medication?

A. Patient with a BMI of 25 kg/m2 and 
hyperlipidemia

B. Patient with a BMI of 26 kg/m2 and sleep apnea

C. Patient with a BMI of 27 kg/m2 and hypertension

D. Patient with a BMI of 28 kg/m2 and no weight-
related comorbidities

Apovian CM, Aronne LJ, Bessesen DH et al. Pharmacological Management of Obesity: An Endocrine Society Clinical Practice 
Guideline. J Clin Endocrinol Metab. 2015;100(2):342-362. https://academic.oup.com/jcem/article/100/2/342/2813109
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STEP 2: Patients with Overweight or Obesity and T2DM

www.thelancet.com Vol 397 March 13, 2021

Effects on HbA1c

A = full analysis set; B = on-treatment analysis set

www.thelancet.com Vol 397 March 13, 2021

Effects on body weight

STEP 2: Patients with Overweight or Obesity and T2DM
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Tolerability of High Dose Semaglutide

Prevalence of adverse 

events (nausea, 

diarrhea, constipation 

and vomiting) over time 

in the (A-D) STEP 1-3 

trials 

The prevalence of 

nausea, diarrhea and 

vomiting in the 

semaglutide 2.4 mg 

arm peaked at about 

week 20 and 

decreased thereafter. 

Individual nausea, 

diarrhea and vomiting 

events were relatively 

short-lived

Diabetes Obes Metab.2022;24:94–

105.wileyonlinelibrary.com/journal/dom

SELECT CV Outcomes Trial

AmHeartJ2020;229:61-9
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SELECT CV Outcomes Trial

AmHeartJ2020;229:61-9

Semaglutide 2.4 mg was associated with a statistically 

significant 20% reduction in major adverse cardiovascular 

events (MACE) compared with placebo

Dual Agonist Therapy (Tirzepatide)
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Tirzepatide

• Approved for glycemic control in adults with T2DM as an adjunct to diet and exercise, and for 

treatment of excess weight

• Not approved for type 1 diabetes mellitus 

• 39 amino acid linear and multifunctional peptide based on the native GIP peptide sequence1

– Modified to bind to both GIP and GLP-1 receptors1 but has higher affinity for GIP 

receptors than GLP-1 receptors

– Mean half-life: ~5 days, enabling once-weekly dosing1

1. Coskun T et al. Mol Metab. 2018;18:3-14.  2. Urva S et al. Diabetes. 2020;69(suppl 1):Abstract 971-P.

No difference in plasma concentrations between people with 

renal and hepatic impairment and healthy people2

Novel dual GLP-1/GIP receptor agonist

Potential synergistic effect

• GLP-1 has suggested 

direct actions in CNS, 

islets, and stomach1,2

• GIP has shown potential 

actions in CNS, adipose, 

and islets2,3,4

• A single molecule GIP/GIP-

1 receptor dual agonist 

may enable improved 

physiology over the sum of 

its individual agonist 

components5,6

1. Müller TD et al. Mol Metab. 2019;30:72-130.  2. Seino Y et al. J Diabetes Investig. 2010;1(1-2):8-23.  3. Fukuda M. Diabetes. 2021;70(8):dbi210001.  4. Nauck MA et al. Diabetes Obes 

Metab. 2021 (ahead of print). doi:10.111/dom.14496.  5. Samms RJ et al. Trends Endocrinol Metab. 2020;31(6):410-421.  6. Bastin M et al. Diabetes Metab Syndro Obes. 2019;12:1973-

1985.

CNS = central nervous system

 Insulin secretion Food intake

 Glucagon secretion

Delayed 
gastric 
emptying

 Appetite (?)

 Feeding behavior 

(food intake)(?)

 Energy expenditure 

(?)

 Insulin sensitivity

• Altered nutrient 

metabolism

 Insulin secretion

 Glucagon secretion

GLP-1

GIP

GLP-1 & GIP Dual Agonism

37

38



Primary Care Conference Thursday, July 4, 2024

Jennifer Green, MD
Update on Incretin-Based Therapy

Tirzepatide (TZP): SURPASS Trials in T2DM

1. Rosenstock J et al. Lancet. 2021;398(10295):143-155.  2. Frias JP et al. N Eng J Med. 2021;385(6):503-515.  3. Ludvik B et al. Lancet. 2021;398(10300):583-598.  

4. Del Prato et al. Lancet. 2021;(Accepted). 5. Dahl D et al. Poster presented at ADA 2021. Poster LB-20.  6. NIH. Accessed 8/17/21. 

https://clinicaltrials.gov/ct2/show/NCT04537923 (accessed Aug 17, 2021).  7. NIH. Accessed 8/17/21. https://clinicaltrials.gov/ct2/show/study/NCT04255433

OAM, oral antihyperglycemic medication; sodium-glucose cotransporter 2 inhibitor, SGLT2 inhibitor; 

SU, sulfonylurea; TID, 3 times daily

Monotherapy SURPASS-1: TZP vs placebo1

Drug-naïve or washout from any OAM

2-drug 

combination

SURPASS-2: TZP vs semaglutide2

Add-on to metformin

2-3−drug 

combination

SURPASS-3: TZP vs insulin degludec3

Add-on to metformin with or without SGLT2 inhibitor

2-4−drug 

combination

SURPASS-4: TZP vs insulin glargine4

Add-on to ≥1 and ≤3 OAMs (metformin, SGLT2 inhibitor, or SU)

Combination 

with insulin

SURPASS-5: TZP vs placebo5

Both with insulin glargine with or without metformin

SURPASS-6: TZP vs insulin lispro6 (TID) 

Both with insulin glargine with or without metformin (ongoing) 

SURPASS-CVOT7 

Head-to-head trial 

comparing 

tirzepatide vs 

dulaglutide 

>12,000 

participants 

(ongoing)

SURPASS: HbA1c Change from Baseline

*P<0.001 vs placebo or active comparator. Data are LSM (SE). mITT population (efficacy analysis set). MMRM analysis. Data labels are % HbA1c. 

LSM, least squares mean; mITT, modified intent-to-treat; MMRM, mixed model repeated measures; SEMA, semaglutide 
1. Rosenstock J et al. Lancet. 2021;398(10295):143-155.  2. Frias JP et al. N Eng J Med. 2021;385(6):503-515.  3. Ludvik B et al. Lancet. 2021;398(10300):583-598. 

4. Del Prato S et al. Lancet. 2021;(Accepted). 5. Dahl D et al. Poster presented at: ADA 2021. Poster LB-20. Graph adapted Eli Lilly and Company, 2021.

-1.87
-2.09

-1.93

-2.24 -2.23

-1.89

-2.37
-2.2

-2.43
-2.59

-2.07

-2.46 -2.37
-2.58 -2.59

0.04

-1.86

-1.34 -1.44

-0.93

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

Study SURPASS-11 SURPASS-22 SURPASS-33 SURPASS-44 SURPASS-55

Duration 40 weeks 40 weeks 52 weeks 52 weeks 40 weeks

Baseline HbA1c 7.9% 8.3% 8.2% 8.5% 8.3%

N 478 1,878 1,437 1,995 475
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Superiority vs Placebo SEMA 1 mg Insulin degludec Insulin glargine Placebo

Background 

therapy

Monotherapy Add-on to MET Add-on to MET or 

MET + SGLT2i

Add-on to MET, 

SGLT2i, or SU

Add-on to insulin 

glargine ± MET
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Tirzepatide 5 mg

Tirzepatide 10 mg

Tirzepatide 15 mg

Comparator
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-30

* *

*
*

* *

*

*
*

*
*

*

*

* *
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SURPASS: Body Weight Change from Baseline

*P<0.001 vs placebo or active comparator. Data are LSM (SE); mITT population (efficacy analysis set). MMRM analysis.
1. Rosenstock J et al. Lancet. 2021;398(10295):143-155. 2. Frias JP et al. N Eng J Med. 2021;385(6):503-515.  3. Ludvik B et al. Lancet. 2021;398(10300):583-598.  

4. Del Prato S et al. Lancet. 2021;(Accepted).  5. Dahl D et al. Poster presented at: ADA 2021. Poster LB-20. Graph adapted from Eli Lilly and Company, 2021.

Study SURPASS-11 SURPASS-22 SURPASS-33 SURPASS-44 SURPASS-55

Duration 40 weeks 40 weeks 52 weeks 52 weeks 40 weeks

Baseline Weight 

(kg)

85.9 93.7 94.3 90.3 95.3

Superiority vs Placebo Semaglutide 1 mg Insulin degludec Insulin glargine Placebo

Background 

therapy

Monotherapy Add-on to MET Add-on to MET or 

MET + SGLT2i

Add-on to MET, 

SGLT2i, or SU

Add-on to insulin 

glargine ± MET

-7.0
-7.8 -7.5 -7.1

-6.2

-7.8

-10.3 -10.7
-9.5

-8.2

-9.5

-12.4 -12.9
-11.7 -10.9

-0.7

-6.2

2.3 1.9 1.7

-15

-12
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-6

-3

0
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W
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t 
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fr
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m
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e
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e

 (
k

g
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*
(-7.9%)

*
(-9.3%)

*
(-11.0%)

(-0.9%)

*
(-8.5%)

*
(-11.0%)

*
(-13.1%)

(-6.7%)

(2.7%) (2.2%) (1.7%)

*
(-8.1%)

*
(-11.4%)

*
(-13.9%)

*
(-8.1%)

*
(-10.7%)

*
(-13.0%)

*
(-6.6%)

*
(-8.9%)

*
(-11.6%)

Tirzepatide 5 mg

Tirzepatide 10 mg

Tirzepatide 15 mg

Comparator

Tirzepatide Safety and Tolerability

1. Rosenstock J et al. Lancet. 2021;398(10295):143-155.  2. Frias JP et al. N Eng J Med. 2021;385(6):503-515.  3. Ludvik B et al. Lancet. 2021;398(10300):583-598. 

4. Del Prato S et al. Lancet. 2021;398(10313):1811-1824.  5. Dahl D et al. JAMA. 2022;327(6):534-545. 

Parameters SURPASS-11 SURPASS-22 SURPASS-33 SURPASS-44 SURPASS-55

Pancreatitisa 0

2 (TZP 10 mg)

2 (TZP 15 mg)

3 (SEMA 1 mg)

0

3 (TZP 5 mg)

2 (TZP 10 mg)

1 (TZP 15 mg)

1 (insulin 

glargine)

0

Cholelithiasis 1 (TZP 5 mg)

4 (TZP 5 mg)

4 (TZP 10 mg)

4 (TZP 15 mg)

2 (SEMA 1 mg)

2 (TZP 5 mg)

1 (TZP 10 mg)

1 (TZP 15 mg)

3 (TZP 5 mg)

1 (TZP 10 mg)

1 (TZP 15 mg)

4 (insulin 

glargine)

1 (TZP 5 mg)

Medullary thyroid 

carcinoma
0 0 0 0 0

Diabetic 

retinopathy
0 2 (TZP 10 mg)

2 (TZP 5 mg)

1 (TZP 10 mg)

2 (TZP 5 mg)

1 (TZP 10 mg)

1 (TZP 15 mg)

1 (insulin 

glargine)

0

aAdjudication-Confirmed.
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SURPASS-2: Time Course of Nausea During Trial

Frias JP et al. N Engl J Med. 2021;385:503-515 and supplement.

Tirzepatide 5 mg

0

5

10

Weeks

Tirzepatide 15 mg

0

5

10

Weeks

Semaglutide 1 mg

0

5

10

Weeks

Mild Moderate Severe

Tirzepatide 10 mg

0

5

10

Weeks

P
a

rt
ic

ip
a

n
ts

 (
%

)

mITT population (safety analysis set); shaded areas show the time before reaching the maintenance dose of the study treatments. 

Most cases of nausea were mild to moderate, transient, and 

occurred during the dose-escalation period in all groups

Dual Incretin Therapy in Obesity

A Jastreboff, NEJM 2022

Tirzepatide Semaglutide
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SURMOUNT-4 Topline Results: Randomized Withdrawal of 
Tirzepatide

Holst JJ et al. 59th EASD Scientific Sessions 2023; NCT04660643

N=783

BMI >30kg/m2; or

>27kg/m2 + ≥comorbidity

Without Diabetes

Courtesy of Prof. Darren McGuire

GLP-1 RA vs Dual Incretin Therapy in T2DM

GLP-1 receptor agonists

• Dosing daily or weekly options

• Subcutaneous injection or oral options

• Some can significantly reduce risk of CV 

death, heart attack, and stroke

• Some approved for ages 10 years and older

• Liraglutide and semaglutide also approved for 

overweight and obesity

• Common side effects: nausea, vomiting, 

diarrhea, injection site reactions

Dual GLP-1/GIP receptor agonist

• Dosing once weekly

• Subcutaneous injection

• Cardiovascular outcomes trial ongoing

• Approved for adults 

• Tirzepatide now approved for overweight and 

obesity

• Common side effects: nausea, diarrhea, 

injection site reactions
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Key Considerations in Use Of GLP-1RA or Combination Rx

• Should not be used in those with MEN2, MTC, or family history of MTC

• Should not be combined with other GLP-1 RAs, insulin/GLP-1 combinations, or 

DPP4 inhibitors

• Higher risk of hypoglycemia when used concomitantly with insulin or 

sulfonylureas

MEN2, multiple endocrine neoplasia syndrome type 2; MTC, medullary thyroid carcinoma 

Adding GLP-1/Dual RA to Other Diabetes Medications

Gomez-Peralta F et al. 

Diabetes Ther 2017

Do not use 

DPP4i, GLP-1RA, 

dual incretin 

agents together

Other Diabetes Meds

Continue same daily 

dosage of DM meds, or 

make substitutions. Stop 

DPP4i.

If GI adverse events, 

reinforce dietary 

modification, adjust dose 

of GLP-1/dual RA; 

consider decreased dose 

of metformin
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Question #2

A patient with type 2 diabetes and obesity has recently 
started the GLP-1 receptor agonist semaglutide in addition 
to her existing metformin therapy. The patient reports that 
she has been experiencing some nausea since she has up-
titrated the dose to 1 mg weekly. However, the nausea is 
mild with no associated vomiting or diarrhea. 

Wharton S, Davies M, Dicker D et al. Managing the Gastrointestinal Side Effects of GLP-1 Receptor Agonists in Obesity: Recommendations for Clinical 
Practice. Postgrad Med. 2022;134(1):14-19. https://www.tandfonline.com/doi/full/10.1080/00325481.2021.2002616

What Do You Recommend?

A. Change from semaglutide to tirzepatide

B. Eat something at all mealtimes even if not hungry

C. Use ondansetron as needed for the next two weeks

D. Avoid meals with a high fat content

Wharton S, Davies M, Dicker D et al. Managing the Gastrointestinal Side Effects of GLP-1 Receptor Agonists in Obesity: 
Recommendations for Clinical Practice. Postgrad Med. 2022;134(1):14-19. 
https://www.tandfonline.com/doi/full/10.1080/00325481.2021.2002616
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Managing GI Side Effects from Incretin Agonists

• Most common are nausea, vomiting, and diarrhea or constipation

• Typically occur during initiation and up-titration 

• Counsel patients on potential for these side effects when prescribing

• Follow gradual dose escalation per prescribing instructions 

– (ok to go more slowly!)

• If symptoms are persistent or severe, pause dose escalation and rule out any 

other underlying GI disorders

• If lower dose not tolerated, consider switching to alternative agent

• Stop treatment if none of the above have worked to ease side effects

Wharton S et al. Postgrad Med. 2022;134(1):14-19. 

Dietary modifications for all GI side effects: 

• Reduce meal size, stop eating once full

• Avoid eating when not hungry

• Avoid high fat or spicy food

• Moderate alcohol intake

Constipation: increase fiber and water intake, consider stool softeners

Gastroesophageal reflux disease (GERD): consider proton pump 

inhibitor (PPI) or H2 blockers

Nausea: an antiemetic could be considered for short-term use

Wharton S et al. Postgrad Med. 2022;134(1):14-19. 

Managing GI Side Effects from Incretin Agonists
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JAMA. 2024 May 21;331(19):1672-1673. doi: 10.1001/jama.202

Some anesthesiology societies have recommended that GLP-1RA/dual incretin 

agonists be held prior to surgery.

However, subsequent analyses of large claims databases have found no 

association between GLP-1RA use and adverse respiratory events in patients 

undergoing emergency surgery. 

One such example analyzed outcomes in 23 679 patients, 3502 (14.8%) of whom 

had a GLP-1 RA fill in the Merative MarketScan Commercial Database.

Overall incidence of postoperative respiratory complications was 3.5% for those 

with a GLP-1 RA fill and 4.0% for those without, with no significant difference in 

outcomes (both overall and following adjustment). 

Managing GI Side Effects from Incretin Agonists

On the Horizon
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More Incretin and Other Combination Drugs

Other combination treatments are in development

– GLP-1/glucagon dual agonist 

– GLP-1 and amylin analogue combination

– GLP-1/GIP/glucagon tri-agonist (data on retatrutide presented at ADA)

– GLP-1 RA, oxyntomodulin and peptide YY combination

Kakouri A et al. Pharmaceuticals (Basel). 2021;14(9):869. 

GLP-1, glucagon-like peptide 1; GIP, glucose-dependent insulinotropic polypeptide; RA, receptor agonist

Average Weight Loss Achieved with Obesity 
Pharmacotherapies and Sleeve Gastrectomy
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Upcoming Trials

• SURPASS-CVOT1: Head-to-head trial comparing tirzepatide 

(dual GLP-1+ GIP RA) vs dulaglutide >12,000 participants 

• SOUL2: CV outcomes trial of oral semaglutide 

• PRECIDENT D3: Outcomes trial comparing impact of SGLT2i, 

GLP-1RA, or both in patients with T2DM and ASCVD

(1)https://clinicaltrials.gov/ct2/show/study/NCT04255433 (2) https://clinicaltrials.gov/ct2/show/NCT03914326 (3) https://clinicaltrials.gov/ct2/show/NCT05254002

Conclusions

• Incretin-based therapies are important tools in the management of T2D

• GLP-1RA have significant efficacy in both weight loss and glucose-

lowering

• Certain GLP-1RA provide cardiorenal outcomes benefit to:

–  T2D patients with or at high risk for ASCVD, or with CKD

–  People with overweight/obesity and established ASCVD

• Dual incretin therapy with a GLP/GIP RA provides very high potency in 

glucose, weight lowering. The CVOT of tirzepatide is ongoing, but CV 

and kidney outcomes data available to date are reassuring.
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