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Learning Objectives
After engaging in this education, learners will demonstrate 
improved confidence and abilities to:
• Differentiate available GLP-1 RAs based on therapy characteristics 
• Utilize patient preferences and available treatment guidelines to 

select optimal GLP-1 RA for patients with T2D
• Implement strategies to manage potential side effects of GLP-1 

RAs in the management of T2D



Follow Along Using the Clinical 
Companion Guide

Download the guide by scanning the QR code to follow along during 
the presentation



Fully Participate in the Polls
22333

TFF550THEN send a message that says TFF550
and hit Send

You’re ready to go!
Simply text your response when prompted.  
Do not click the link in the reply text. 

FIRST start a new text message to 
this number: 22333



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

4. How many of your patients are being managed for type 2 diabetes (T2D) each week?
https://www.polleverywhere.com/multiple_choice_polls/xSNsqAflWYUVNT5nIRhMc?state=opened&flow=Default&onscreen=persist



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Which guidelines do you follow when treating your patients with T2D? Select all that apply.
https://www.polleverywhere.com/multiple_choice_polls/j1VAQ2aOPxduD23tN0udK?state=opened&flow=Default&onscreen=persist



Glucagon-like Peptide-1 
Receptor Agonist (GLP-1 RA) 

Presenter Notes
Presentation Notes
Semaglutide (first oral GLP-1; first line therapy as of Jan 13, 2023; also subcutaneous approved 2022)Liraglutide (T2D and obesity) – Approved 2010Liraglutide/insulin degludec – Approved 11/2016When to choose one GLP-1 RA over the other and side effects.  Anticipate potential adverse side effects, prepare patients for them, manage them, ensure adherence is not affected by AEs. 



Case: Dennis Is A 52-Year-Old Male
• A 52-year-old male presents for a routine evaluation for his diabetes

• Med Hx: type 2 diabetes 6 years, hypertension, dyslipidemia, and MASLD

• Meds: Metformin 1,000 mg bid, glipizide 10 mg bid, losartan 100 mg daily, and 
atorvastatin 40 mg daily

• Takes medicine regularly—sets timers on phone to keep up the schedule

• Gained 5.4 kg (12 lbs) during the pandemic—more access to food, 
overwhelmed and did less activity; stopped checking glucose—always bad 
news

Presenter Notes
Presentation Notes
This is his first visit in person since COVIDWorks as tree trimmer Things have been tough12 lbs = 5.44 kgA 52-year-old male presents for a routine evaluation for his diabetesThis is his first visit in person since COVIDWorks as tree trimmer (cannot have lows)Things have been toughMed Hx: type 2 diabetes 6 years, hypertension, dyslipidemia, NAFLDMeds: Metformin 1000 mg bid, glipizide 10 mg bid, losartan 100 mg daily, atorvastatin 40 mg dailyTakes medicine regularly—sets timers on phone to keep up the scheduleGained 5.4 kg during the pandemic—more access to food, overwhelmed and did less activity; stopped checking glucose—always bad newsNonalcoholic fatty liver disease (NAFLD) has been renamed metabolic dysfunction-associated steatotic liver disease (MASLD)Metformin 1000 mg bid, Glipizide 10 mg bid, Losartan 100 mg daily, Atorvastatin 40 mg daily



Case: Dennis (52-Year-Old Male)
Vitals and Patient Goals
Vitals
• 170.2 cm (5’7”), 93 kg (205 lbs) 
• BMI: 32.1
• BP 128/78, 
• HbA1c 9.6%
• Lipids at goal

– Total cholesterol 178
– HDL 38
– LDL 80
– Trigs 206

Patient Goals
• Wants a regimen that is a bit 

simpler—“No more phone alerts”
• Is unhappy with weight gain—“It 

must be the metformin”
– Options for weight loss

• Cannot have lows—worried about 
being low while up in a tree

Presenter Notes
Presentation Notes
205 lbs = 92.98 kg 5’7” = 170.2 cmNonalcoholic fatty liver disease (NAFLD) has been renamed metabolic dysfunction-associated steatotic liver disease (MASLD)



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

What is your HbA1c goal for this patient?
https://www.polleverywhere.com/multiple_choice_polls/0K5ltYNbAp1EG1NdsMkLR?state=opened&flow=Default&onscreen=persist



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

What adjustment do you recommend for his pharmacotherapy?
https://www.polleverywhere.com/multiple_choice_polls/cyxiZR2WDAqyL1kON4yLO?state=opened&flow=Default&onscreen=persist



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

KNOWLEDGE CHECK: Which of the following is a GLP-1 RA that is dosed daily independent of food?
https://www.polleverywhere.com/multiple_choice_polls/M2jPGH1tN3suxGwgSrANt?display_state=instructions&activity_state=opened&state=opened&flow=Engagement&onscreen=persist



FDA-approved GLP-1 RAs

2005 2010 201720162014 2022 20232019

Semaglutide oral

Liraglutide

Semaglutide

Liraglutide/insulin 
degludec (IDegLira) Tirzepatide

Exenatide

2012

Exenatide ER

Lixisenatide/insulin 
glargine (IGlarLixi)

Injection  Pill

Dulaglutide

Presenter Notes
Presentation Notes
Semaglutide oral: 2019Liraglutide: 2010Semaglutide: 2017Liraglutide / insulin degludec (IDegLira): 2016Tirzepatide: 2022Exenatide: 2005Exenatide ER: Lixisenatide/ insulin glargine (IGlarLixi): 2016Dulaglutide: 2014Albiglutide: 2014; withdrawn 2017Lixisenatide: 2016; withdrawn 2023



Decreased 
Incretin Effect

Decreased Insulin
Secretion

Increased Hepatic 
Glucose Production

Islet α cell

Increased
Glucagon
Secretion

Decreased Glucose
Uptake

Increased 
Lipolysis

Increased Glucose
Reabsorption

Multiple Metabolic Defects in T2D

Defronzo RA. Diabetes. 2009;58(4):773-795.

HYPERGLYCEMIA

Neurotransmitter
Dysfunction

Presenter Notes
Presentation Notes
ReferenceDefronzo RA. Banting Lecture. From the triumvirate to the ominous octet: a new paradigm for the treatment of type 2 diabetes mellitus. Diabetes. 2009;58:773-795. 



Decreased 
Incretin Effect

Decreased Insulin
Secretion

Increased Hepatic 
Glucose Production

Islet α cell

Increased
Glucagon
Secretion

Decreased Glucose
Uptake

Increased 
Lipolysis

Increased Glucose
Reabsorption

GLP-1 RAs Address Multiple Metabolic Defects

Defronzo RA. Diabetes. 2009;58(4):773-795.

HYPERGLYCEMIA

Neurotransmitter
Dysfunction

Presenter Notes
Presentation Notes
GLP-1 RA address 5 of the 8 pathophysiologic pathways in type 2 diabetes.ReferenceDefronzo RA. Banting Lecture. From the triumvirate to the ominous octet: a new paradigm for the treatment of type 2 diabetes mellitus. Diabetes. 2009;58:773-795. 



GLP-1 Receptor Agonists
Medication Dose HbA1c Lowering

at Max Dose
Weight Loss 
at Max Dose

Exenatide 5-10 μg -0.9% -2.9 kg

Exenatide ER 2 mg -1.4% -1.4 kg

Dulaglutide 0.75-4.5 mg -0.8% (at 1.5 mg) -2.3 kg (at 1.5 mg)

Liraglutide 0.6-1.8 mg -1.1% -2.5 kg

Semaglutide (SQ) 0.25-2 mg -1.6% (at 1 mg) -4.7 kg (at 1 mg)

Semaglutide (oral) 3, 7, 14 mg -1.4% -3.7 kg

Please refer to the Clinical Companion Guide downloadable resource
Not conducted as head-to-head trials

Data from Prescribing Information (monotherapy, results at 24-30 weeks, except liraglutide which was 52 weeks)

Presenter Notes
Presentation Notes
ReferencesPrescribing information for each drug, accessed Dec 19, 2023Exenatide: https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/021773s9s11s18s22s25lbl.pdf Exenatide ER: https://den8dhaj6zs0e.cloudfront.net/50fd68b9-106b-4550-b5d0-12b045f8b184/df5ddbd6-546b-43da-b794-56f711189aba/df5ddbd6-546b-43da-b794-56f711189aba_viewable_rendition__v.pdf Dulaglutide: https://uspl.lilly.com/trulicity/trulicity.html#pi Liraglutide: https://www.novo-pi.com/victoza.pdf Semaglutide (SQ): https://www.novo-pi.com/ozempic.pdf Semaglutide (oral): https://www.novo-pi.com/rybelsus.pdf 



GLP-1 RA Options
Drug/FDA approval Dosing Frequency Route of 

Administration

Exenatide (2005) Twice daily with meals Multiuse pen (SQ)

Exenatide ER (2012) Weekly Single use pen (SQ)

Dulaglutide (2014) Weekly Single use pen (SQ)

Liraglutide (2010) Daily  Multiuse pen (SQ)

Semaglutide (2017) Weekly Multiuse pen (SQ)

Semaglutide (2019) Daily (empty stomach first in 
the morning) Oral

Please refer to the Clinical Companion Guide downloadable resource



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Which of the following is a GLP-1 RA that is dosed daily independent of food?
https://www.polleverywhere.com/multiple_choice_polls/16GYAe5GVWHIxaH2qABr8?display_state=instructions&activity_state=opened&state=opened&flow=Instructor&onscreen=persist



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Which of the following is a GLP-1 RA that is dosed daily independent of food?
https://www.polleverywhere.com/multiple_choice_polls/16GYAe5GVWHIxaH2qABr8?display_state=chart&activity_state=closed&state=closed&flow=Instructor&onscreen=persist



Diabetes Guidelines
• AAFP: www.aafp.org/family-physician/patient-care/clinical-

recommendations/clinical-guidance-diabetes.html
• ADA: diabetesjournals.org/care/issue/46/Supplement_1 
• AACE: pro.aace.com/clinical-guidance/diabetes
• Endocrine Society: www.endocrine.org/clinical-practice-guidelines/diabetes-

mellitus-and-glucose-metabolism 
• Veterans Affairs (VA): www.healthquality.va.gov/guidelines/cd/diabetes/ 
• Primary Care Diabetes Europe: www.primary-care-

diabetes.com/article/S1751-9918(22)00031-6/fulltext 
• NICE: www.nice.org.uk/guidance/ng28 

https://www.aafp.org/family-physician/patient-care/clinical-recommendations/clinical-guidance-diabetes.html
https://www.aafp.org/family-physician/patient-care/clinical-recommendations/clinical-guidance-diabetes.html
https://diabetesjournals.org/care/issue/46/Supplement_1
https://pro.aace.com/clinical-guidance/diabetes
https://www.endocrine.org/clinical-practice-guidelines/diabetes-mellitus-and-glucose-metabolism
https://www.endocrine.org/clinical-practice-guidelines/diabetes-mellitus-and-glucose-metabolism
https://www.healthquality.va.gov/guidelines/cd/diabetes/
https://www.primary-care-diabetes.com/article/S1751-9918(22)00031-6/fulltext
https://www.primary-care-diabetes.com/article/S1751-9918(22)00031-6/fulltext
https://www.nice.org.uk/guidance/ng28


Presenter Notes
Presentation Notes
ReferenceElSayed NA, Aleppo G, Aroda VR, et al. 9. Pharmacologic Approaches to Glycemic Treatment: Standards of Care in Diabetes-2023. Diabetes Care. 2023;46(Suppl 1):S140-S157. (Figure 9.3. 



AACE 2023 
Glucose 
Centric 
Algorithm

Samson SL, et al. Endocr Pract. 2023;29(5):305-340.

Presenter Notes
Presentation Notes
ReferenceSamson SL, Vellanki P, Blonde L, et al. American Association of Clinical Endocrinology Consensus Statement: Comprehensive Type 2 Diabetes Management Algorithm - 2023 Update. Endocr Pract. 2023;29(5):305-340. (Figure 7. Glucose-centric algorithm for glycemic control)



Case: Dennis (52-Year-Old Male)
Treatment Choice
• A 52-year-old male named Dennis presents for a routine evaluation for 

his diabetes
– A1c now 9.6% on max effective dose of metformin and glipizide

•    Patient goals:
– Wants a regimen that is a bit simpler—no more phone alerts
– Is unhappy with weight gain
– Cannot have lows—worried about being low up in a tree

• Need > 2% A1c decline and weight loss and no lows
– GLP-1 RA weekly would meet these goals and simplify care
– Eventually would replace the glipizide as well
– Meets ADA/AACE guidelines based on efficacy and extraglycemic benefits



Clinical Curveball:
What if your patient was a 
female of reproductive age?



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

How would you change your treatment plan if your patient was a reproductive age female? Select all that apply.
https://www.polleverywhere.com/multiple_choice_polls/x6C5yi9pDWhkJdS6T3t08?state=opened&flow=Default&onscreen=persist



GLP-1 RA: Clinical Pearls
• Glucose-dependent insulin secretion (VERY IMPORTANT)
• Extra-glycemic benefits

– Lower glucose, blood pressure and weight

• Better than insulin for meal coverage*

• Recommended as first injection by ADA and AACE
• Always give the first injection in the office*

• Challenges with GLP-1 RA
– EXPENSIVE

*Important information



Key Takeaways
• GLP-1 RAs address 5 of the 8 pathophysiologic pathways in T2D
• Several FDA approved GLP-1 RAs are available to meet the 

treatment goals and preferences of patients
• Use diabetes management guidelines and algorithms to guide 

disease management and therapy selection



Clinical Curveballs: Keys to 
Initiating GLP-1 RAs



Case: Denise is a 55-Year-Old Female
• Dennis’ sister, a 55-year-old female named Denise, presents for a routine 

evaluation for diabetes 

• Med Hx: type 2 diabetes 12 years, hypertension, dyslipidemia, CKD, Hashimoto’s 
thyroiditis, MI 2 years ago

• Meds: Insulin glargine 60 units daily, sitagliptin 25 mg daily, losartan 100 mg daily, 
atorvastatin 40 mg daily, ASA 325 mg daily, and metoprolol tartrate 100 mg bid

• Tried metformin multiple times but could not get above 500 mg daily due to GI 
side effects

• Checks glucose daily
– Fasting range: 72-140 mg/dl (mean 128 mg/dl)
– Post dinner glucose 140-228 (mean 206 mg/dl)



Case: Denise (55-Year-Old Female) 
Vital Signs and Patient Goals
Vital Signs
• 170.2 cm (5’7”), 93 kgs (205 lbs) 

• BMI: 32.1*

• BP 128/78, 

• HbA1c 8.6%*

• Lipids at goal

• eGFR 40 ml/min*

• UACR: 206 mg/g*

Patient Goals
• Wants to feel like she can be in control 

• Not sure what these pills do and she really 
thought once she started insulin things would 
get better

• Does not want to have to add more 
medicines—“can any of these be stopped?”

• She is still relatively young

• Her HbA1c goal is between 7.5%-8.0%

*Important information

Presenter Notes
Presentation Notes
This patient – She has had diabetes more than 10 years and she has had some complications. She is still relatively young- you might select an A1c goal between 7.5% -8.0%Patient wants to feel like she can be in control. Not sure what these pills do and she really thought once she started insulin things would get better.Do not want to have to add more medicines— “can any of these be stopped?”She has had diabetes more than 10 years and she has had some complications. She is still relatively youngHer HbA1c goal is between 7.5% - 8.0%5’7” = 170.2 cm205 lbs = 92.99 kgs = 93



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

KNOWLEDGE CHECK: What adjustment do you recommend for her pharmacotherapy?
https://www.polleverywhere.com/multiple_choice_polls/ygikVZR7icnXlP3Sgf5Xy?display_state=instructions&activity_state=opened&state=opened&flow=Engagement&onscreen=persist



Presenter Notes
Presentation Notes
ReferenceElSayed NA, Aleppo G, Aroda VR, et al. 9. Pharmacologic Approaches to Glycemic Treatment: Standards of Care in Diabetes-2023. Diabetes Care. 2023;46(Suppl 1):S140-S157. (Figure 9.3. 



Endocrine Practice 2023 29305-340DOI: (10.1016/j.eprac.2023.02.001) 

AACE 2023
Complication  
Centric
Algorithm



GLP-1 RA Options
Medication Dose Dosing Frequency

Route of 
Administration

HbA1c 
Lowering
at Max Dose

Weight Loss 
at Max Dose

Exenatide 5-10 μg
Twice Daily with 
Meals

Multiuse pen (SQ) -0.9% -2.9 kg

Exenatide ER 2 mg Weekly Single use pen (SQ) -1.4% -1.4 kg

Dulaglutide 0.75-4.5 mg Weekly Single use pen (SQ)
-0.8% 
(at 1.5 mg)

-2.3 kg 
(at 1.5 mg)

Liraglutide 0.6-1.8 mg Daily  Multiuse pen (SQ) -1.1% -2.5 kg

Semaglutide 0.25-2 mg Weekly Multiuse pen (SQ)
-1.6% 
(at 1 mg)

-4.7 kg 
(at 1 mg)

Semaglutide 3, 7, 14 mg
Daily (empty stomach 
first in the morning)

Oral -1.4% -3.7 kg

Not conducted as head-to-head trials
Data from Prescribing Information (monotherapy, results at 24-30 weeks, except liraglutide which was 52 weeks)

Presenter Notes
Presentation Notes
ReferencesReferencesPrescribing information for each drug, accessed Dec 19, 2023Exenatide: https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/021773s9s11s18s22s25lbl.pdf Exenatide ER: https://den8dhaj6zs0e.cloudfront.net/50fd68b9-106b-4550-b5d0-12b045f8b184/df5ddbd6-546b-43da-b794-56f711189aba/df5ddbd6-546b-43da-b794-56f711189aba_viewable_rendition__v.pdf Dulaglutide: https://uspl.lilly.com/trulicity/trulicity.html#pi Liraglutide: https://www.novo-pi.com/victoza.pdf Semaglutide (SQ): https://www.novo-pi.com/ozempic.pdf Semaglutide (oral): https://www.novo-pi.com/rybelsus.pdf Best JH, Hoogwerf BJ, Herman WH, et al. Risk of cardiovascular disease events in patients with type 2 diabetes prescribed the glucagon-like peptide 1 (GLP-1) receptor agonist exenatide twice daily or other glucose-lowering therapies: a retrospective analysis of the LifeLink database. Diabetes Care. 2011 Jan;34(1):90-95.Holman RR, Bethel MA, Mentz RJ, et al. Effects of once-weekly exenatide on cardiovascular outcomes in type 2 diabetes. N Engl J Med. 2017;377(13):1228-1239. Gerstein HC, Colhoun HM, Dagenais GR, et al. Dulaglutide and cardiovascular outcomes in type 2 diabetes (REWIND): a double-blind, randomised placebo-controlled trial. Lancet. 2019;394(10193):121-130. Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and cardiovascular outcomes in type 2 diabetes. N Engl J Med. 2016;375(4):311-22. Marso SP, Bain SC, Consoli A, et al. Semaglutide and cardiovascular outcomes in patients with type 2 diabetes. N Engl J Med. 2016;375(19):1834-1844.  Husain M, Birkenfeld AL, Donsmark M, et al. Oral semaglutide and cardiovascular outcomes in patients with type 2 diabetes. N Engl J Med. 2019;381(9):841-851. 



Extraglycemic Effects of GLP-1 RAs
Drug 3pt MACE Stroke CKD MASH Cognition

Exenatide ER  Parkinson’s*

Dulaglutide    Dementia*

Liraglutide   

Semaglutide 
(SQ)

    Dementia*

Semaglutide 
(oral)

not 
reported

 = FDA indication                             = Studies and Recommended                                     * = Exploratory   
Nørgaard CH, et al. Alzheimers Dement (NY). 2022;8(1):e12268.
Armstrong MJ, et al. Lancet (London England). 2016;387(10019):679-90.
Newsome PN, et al. N Engl J Med. 2021;384:1113-1124.

Vijiaratnam N, et al. BMJ Open. 2021;11(5):e047993.
Chang YF, et al. J Clin Neurosci. 2020;81:234-239.
Cukierman-Yaffe T, et al. Lancet Neurology. 2020;19(7):582-590.

Presenter Notes
Presentation Notes
ReferenceNørgaard CH, Friedrich S, Hansen CT, et al. Treatment with glucagon-like peptide-1 receptor agonists and incidence of dementia: Data from pooled double-blind randomized controlled trials and nationwide disease and prescription registers. Alzheimers Dement (N Y). 2022;8(1):e12268. Liraglutide for NASH: Armstrong MJ, Gaunt P, Aithal GP, Barton D, Hull D, Parker R, et al. Liraglutide safety and efficacy in patients with non-alcoholic steatohepatitis (LEAN): A multicentre, double-blind, randomised, placebo-controlled phase 2 study. Lancet (London England) 2016; 387(10019):679–690. doi: 10.1016/S0140-6736(15)00803-XSemaglutide for NASH: Newsome PN , Buchholtz K , Cusi K et al. A placebo-controlled trial of subcutaneous semaglutide in nonalcoholic steatohepatitis. N Engl J Med. 2021; 384: 1113-1124.Exenatide for Parkinson’s: Vijiaratnam N, Girges C, Auld G, Chau M, Maclagan K, King A, Skene S, Chowdhury K, Hibbert S, Morris H, Limousin P, Athauda D, Carroll CB, Hu MT, Silverdale M, Duncan GW, Chaudhuri R, Lo C, Del Din S, Yarnall AJ, Rochester L, Gibson R, Dickson J, Hunter R, Libri V, Foltynie T. Exenatide once weekly over 2 years as a potential disease-modifying treatment for Parkinson's disease: protocol for a multicentre, randomised, double blind, parallel group, placebo controlled, phase 3 trial: The 'Exenatide-PD3' study. BMJ Open. 2021 May 28;11(5):e047993. doi: 10.1136/bmjopen-2020-047993. PMID: 34049922; PMCID: PMC8166598.Dulaglutide for dementia: Cukierman-Yaffe T, et al "Effect of dulaglutide on cognitive impairment in type 2 diabetes: an exploratory analysis of the REWIND trial" Lancet Neurology 2020;DOI:https://doi.org/10.1016/S1474-4422(20)30173-3.Semaglutide for dementia: Chang YF, Zhang D, Hu WM, Liu DX, Li L. Semaglutide-mediated protection against Aβ correlated with enhancement of autophagy and inhibition of apoptosis. J Clin Neurosci. 2020 Nov;81:234-239. Epub 2020GLP-1 RA and dementia: Cukierman-Yaffe T, et al "Effect of dulaglutide on cognitive impairment in type 2 diabetes: an exploratory analysis of the REWIND trial" Lancet Neurology 2020;DOI:https://doi.org/10.1016/S1474-4422(20)30173-3. Cukierman-Yaffe T, Gerstein HC, Colhoun HM, et al. Effect of dulaglutide on cognitive impairment in type 2 diabetes: an exploratory analysis of the REWIND trial [published correction appears in Lancet Neurol. 2020 Oct;19(10):e9]. Lancet Neurol. 2020;19(7):582-590.



GLP-1 RA Meta-analysis of CVOTs

Kristensen SL, et al [published correction appears in Lancet Diabetes Endocrinol. 2020 Mar;8(3):e2]. Lancet Diabetes Endocrinol. 2019;7(10):776-785.

Outcome 3-point MACE CV mortality All cause mortality Renal composite

Risk reduction 12% 16% 12% 17%

Hazard Ratio 0.88 0.84 0.88 0.83

Confidence interval 0.82-0.94 0.76-0.93 0.83-0.95 0.78-0.89

P value P < 0.001 P < 0.001 P < 0.001 P < 0.001

NNT 75 113 62

Includes 7 trials: ELIXA, LEADER, SUSTAIN-6, EXSCEL, Harmony Outcomes, REWIND, PIONEER 6 

Safety Outcome Thyroid cancer Pancreatitis Pancreatic Cancer Retinopathy

Risk 2% -1% 7%

Hazard Ratio 1.02 0.99 1.07

Confidence interval 0.77-.136 0.56-1.70 0.92-1.25

P value NS NS p = 0.88 NS p = 0.93 NS

Event too few to analyze

Presenter Notes
Presentation Notes
3 point MACE outcome were heterogenous, varied by drug (for example SQ sema stroke drove outcome). This could have been differences in patient populations and duration of follow up.  renal composite was driven by reduction in albuminuria/Also showed reduction in HHF– not sure if worth it, HR 0.91 0.83-0.99 NNT 311. Not all studies reported renal outcomes, Not all studies reported retinopathy outcomesNo significant increase in any of the adverse outcomes compared to placeboELIXA (lixisenatide), LEADER (liraglutide), SUSTAIN-6 (semaglutide), EXSCEL (exenatide), Harmony Outcomes (albiglutide), REWIND (dulaglutide), and PIONEER 6 (oral semaglutide). ReferenceKristensen SL, Rørth R, Jhund PS, et al. Cardiovascular, mortality, and kidney outcomes with GLP-1 receptor agonists in patients with type 2 diabetes: a systematic review and meta-analysis of cardiovascular outcome trials [published correction appears in Lancet Diabetes Endocrinol. 2020 Mar;8(3):e2]. Lancet Diabetes Endocrinol. 2019;7(10):776-785.



Case Summary: Denise
• A 55-year-old female presents for a routine evaluation for diabetes 
• Med Hx: T2D 12 years, hypertension, dyslipidemia, CKD, Hashimoto’s 

thyroiditis, MI 2 years ago
• Meds: insulin glargine 60 units daily, sitagliptin 25 mg daily, losartan 100 mg 

daily, atorvastatin 40 mg daily, ASA 325 mg daily, and metoprolol tartrate 100 
mg bid. 

• Tried metformin multiple times but could not get above 500 mg daily due to 
GI side effects

• BMI 32.1, eGFR 40 ml/min, UACR 206 mg/g
• She wants to feel like she can be in control and wants to reduce the number 

of medications.
• Her HbA1c goal is between 7.5%-8.0% (currently 8.6%)



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
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Do These Before Initiating GLP-1 RAs 
Confirm no current history of:
• Pancreatitis
• Gastroparesis
• Medullary thyroid cancer/MEN-2

Discuss with patients:
• Contraindications
• Expected glucose changes and weight 

changes
• Different routes of administration and dosing 

schedules to best match patient preference
• Ensure alignment with patient goals
• Provide support with RD and/or CDCES

Discuss with the patient
•  Loss of incretin effect

– Loss of normal hunger and satiety
– Will return with GLP-1 RA–trust when you feel 

full
– Dietary intake modification

• Need to adjust other medications upon 
initiation

– Risk of hypoglycemia if on insulin and/or 
sulfonylurea

• Common side effects and how to reduce them
– Titration will be based on symptoms
– Most symptoms resolve over weeks
– Do not increase dose if still symptomatic

Presenter Notes
Presentation Notes
RD = registered dieticianCDCES = certified diabetes care and education specialist



Case Study Wrap-up: Denise
• A 55-year-old female presents for a routine evaluation for diabetes 

(previous patient’s sister)
• Med Hx: T2D 12 years, hypertension, dyslipidemia, CKD, Hashimoto’s 

thyroiditis, MI 2 years ago
• You stopped the DPP-4 inhibitor and started a once weekly GLP-1 RA
• She did well—liked that she lost 2.7 kg (6 lbs) and only takes this once 

a week
• Had lows but you were able to reduce her insulin to 30 units and now 

she is motivated to lose more weight to see if she can reduce or stop 
insulin   

Presenter Notes
Presentation Notes
6 lbs = 2.72 kg



Clinical Curveball:
Denise reports that she is 
unwilling to take any additional 
injections and says she has too 
many medications.
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Patient’s Choice of Treatment
• Option 1: Prescribe oral semaglutide

– 3 mg daily for 1 month
– Then 7 mg daily
– Then 14 mg daily

• She had to adjust her medication schedule so oral semaglutide was 
taken on an empty stomach, but it was worth it to her to take 
fewer injections

Presenter Notes
Presentation Notes
A 55-year-old female presents for a routine evaluation for diabetes (previous patient’s sister)Med Hx: type 2 diabetes 12 years, hypertension, dyslipidemia, CKD, Hashimoto’s thyroiditis, MI 2 years agoYou stopped the DPP-4 inhibitor and initiated oral semaglutide 3 mg once daily for 30 days at least 30 minutes for the first food, beverage, and other oral medications of the day. The dose was then increased to 7 mg once daily for 30 days, followed by the 14 mg after 30 days on the 7 mg dose.She did well– taking the on an empty stomach first thing in the morning was not particularly inconvenient, she tolerated the GI side effects, and she liked that she did not have to take an injectable medication.



Key Takeaways
• GLP-1 RA have been available since 2005
• There are options in terms of route of administration, injection tool 

and dosing schedules
• This allows for individualization of therapy
• GLP-1 RA can be added to any other medication except DPP-4 

inhibitor
• Insulin or SU doses may need to be adjusted when starting a GLP-1 

RA 



Clinical Curveballs: Managing 
Patients on GLP-1 RAs 



Case: 52-Year-Old Male
Patient on High-dose Weekly GLP-1 RA 
A 52-year-old male tree trimmer presents for a routine evaluation for his diabetes therapy. He started 
high-dose weekly GLP-1 RA 3 weeks ago.

He complains of diarrhea for 3 weeks—since starting the GLP-1 RA 

He drinks a liter of sports drink with electrolytes daily “to prevent dehydration.” He denies abdominal pain 
and nausea.

Meds: metformin 1,000 mg bid, semaglutide 2.0 mg subQ weekly, losartan 100 mg daily, and atorvastatin 
40 mg daily

• Takes medicine regularly
• Lost 2.5 kg (5.5 lb) since beginning GLP-1 RA 3 weeks ago
• BP 128/78
• HbA1c 8.2%
• Lipids at goal

Presenter Notes
Presentation Notes
10 lbs = 4.53 kg
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GLP-1 RA: Adverse Reactions
Adverse Reactions
• Nausea, vomiting, diarrhea, or constipation

Contraindications/Warnings
• Medullary thyroid cancer/MEN-2
• Acute pancreatitis or Hx of pancreatitis or pancreatic cancer
• Exenatide and lixisenatide are renally excreted

– Careful with renal impairment
• Worsening of gastroparesis
• Pregnancy: GLP-1 RAs are not recommended for pregnant patients 

or patients planning to become pregnant
• Hypersensitivity to the drug or any component of the formulation

Presenter Notes
Presentation Notes
Dr. Goldstein’s synthesis of available information from package inserts, drug monographs, and primary literature. 



Some Strategies for Managing Side 
Effects
• Individualize therapy

• Address baseline GI disorders prior to starting GLP-1 therapy

• Gradual, individualized dose escalation may help reduce GI side effects

• If GI symptoms are persistent:
– Pause GLP-1 RA dose escalation and identify any underlying disorders
– Consider lower doses for those unable to tolerate standard maintenance dose
– Stop GLP-1 RA until after symptoms resolve, then consider initiating a different 

GLP-1 RA
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Patient on High-dose GLP-1 RA: 
Managing Side Effects
• The patient was advised that the diarrhea typically resolves after the first four 

weeks of therapy

• He was advised to stop the sports drink as it can worsen diarrhea and to 
avoid high-fiber foods, juices that have a laxative effect, and dairy products 
while experiencing the diarrhea

• OTC loperamide 4 mg starting dose, then 2 mg as needed for loose stools 
(max 8 doses in 24 hours) was recommended

• By week 5 of the high-dose weekly GLP-1 RA, the diarrhea resolved, and the 
patient was able to resume a normal diet



Key Takeaways
• Nausea, vomiting, diarrhea, and constipation (typically early in 

therapy and after dose escalation) are the most common side 
effects of GLP-1 RA therapy

• Educating patients about the benefits of therapy and explaining 
the potential side effects and management strategies prior to 
therapy and during dose escalation can help patients adhere to 
therapy

• Therapy should be tailored for the individual patient



Discussion/Comments



Please Complete the Evaluation and 
Claim CME Credit

Thank you to Novo Nordisk for the educational grant that supports this education



Additional Curveballs For Extra 
Innings



Clinical Curveball:
What if the patient said that both 
his sisters had thyroid problems 
(one hyperthyroid and one 
Grave’s)?
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Clinical Curveball:
Patient is on max dose of GLP-1 RA 
weekly and basal insulin 60 units 
per day, but now has some 
overnight hypoglycemia.



Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

What treatment modification would you recommend?
https://www.polleverywhere.com/multiple_choice_polls/CsYoxpGgISbW2SygMNtLC?state=opened&flow=Default&onscreen=persist



Clinical Curveball:
What if the patient is a 26-year-
old female who complains of 
nausea and vomiting for one week 
after dosage titration to a 
moderate dose of once daily 
injectable GLP-1 RA?
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Female Patient With Nausea: 
Managing Side Effects

• The patient opted to stop the daily GLP-1 RA until the symptoms resolve 
and then start a weekly GLP-1 RA

• The patient was successfully titrated to high-dose weekly GLP-1 RA
• She experienced constipation followed by diarrhea during the dose 

titrations but was able to manage the symptoms due to patient education 
provided prior to and during dose escalations

• She has lost 5.4 kg (12 lbs) and her A1c was reduced by > 2%
• She is happy with her progress

Presenter Notes
Presentation Notes
12 lbs = 5.44 kg



Rates of Adolescents With Diabetes

Divers J, Mayer-Davis EJ, Lawrence JM, et al. MMWR Morb Mortal Wkly Rep. 2020;69(6):161-165

Presenter Notes
Presentation Notes
Divers J, Mayer-Davis EJ, Lawrence JM, et al. Trends in Incidence of Type 1 and Type 2 Diabetes Among Youths - Selected Counties and Indian Reservations, United States, 2002-2015. MMWR Morb Mortal Wkly Rep. 2020;69(6):161-165. 



T2D in Specific Populations 
• We are seeing more T2D in…

– Adolescents and young adults
– Women of reproductive age and in pregnancy

• Treatment in these groups raise additional challenges
– Insulin is often the preferred option
– Some GLP-1 RA have been approved for use in adolescents

 Dulaglutide
 Exenatide ER
 Liraglutide

Prescribing Information: Dulaglutide, Exenatide ER, Liraglutide.  Accessed November 16, 2023.

Presenter Notes
Presentation Notes
ReferencesPrescribing informationDulaglutide. V49. Revised April 2023. Accessed Nov 16, 2023. https://uspl.lilly.com/trulicity/trulicity.html#section-1. Revised: 4/2023Document Id: d89b25b3-0f8d-4cbd-b58b-44d112cd7fe6Set id: 463050bd-2b1c-40f5-b3c3-0a04bb433309Version: 49Effective Time: 20230407Eli Lilly and CompanyExenatide ER. Revised May 2023. Accessed November 16, 2023. https://www.bydureon.com/bydureon-bcise.html https://den8dhaj6zs0e.cloudfront.net/50fd68b9-106b-4550-b5d0-12b045f8b184/df5ddbd6-546b-43da-b794-56f711189aba/df5ddbd6-546b-43da-b794-56f711189aba_viewable_rendition__v.pdf Liraglutide. Revised July 2023. Accessed November 16, 2023. https://www.novo-pi.com/victoza.pdf 



Thank You!




	Slide Number 1
	Expert Faculty
	Planning Committee
	Disclosures
	Learning Objectives
	Follow Along Using the Clinical Companion Guide
	Fully Participate in the Polls
	Slide Number 10
	Slide Number 12
	Glucagon-like Peptide-1 Receptor Agonist (GLP-1 RA) 
	Case: Dennis Is A 52-Year-Old Male
	Case: Dennis (52-Year-Old Male)�Vitals and Patient Goals
	Slide Number 17
	Slide Number 19
	Slide Number 21
	FDA-approved GLP-1 RAs
	Multiple Metabolic Defects in T2D
	GLP-1 RAs Address Multiple Metabolic Defects
	GLP-1 Receptor Agonists
	GLP-1 RA Options
	Slide Number 29
	Slide Number 30
	Diabetes Guidelines
	Slide Number 32
	AACE 2023 Glucose Centric Algorithm
	Case: Dennis (52-Year-Old Male)�Treatment Choice
	Clinical Curveball:�What if your patient was a female of reproductive age?�
	Slide Number 37
	GLP-1 RA: Clinical Pearls
	Key Takeaways
	Clinical Curveballs: Keys to Initiating GLP-1 RAs
	Case: Denise is a 55-Year-Old Female
	Case: Denise (55-Year-Old Female) �Vital Signs and Patient Goals
	Slide Number 44
	Slide Number 46
	Endocrine Practice  2023 29305-340DOI: (10.1016/j.eprac.2023.02.001) �
	GLP-1 RA Options
	Extraglycemic Effects of GLP-1 RAs
	GLP-1 RA Meta-analysis of CVOTs
	Case Summary: Denise
	Slide Number 53
	Slide Number 54
	Do These Before Initiating GLP-1 RAs 
	Case Study Wrap-up: Denise
	Clinical Curveball:�Denise reports that she is unwilling to take any additional injections and says she has too many medications.
	Slide Number 59
	Patient’s Choice of Treatment
	Key Takeaways
	Clinical Curveballs: Managing Patients on GLP-1 RAs �
	Case: 52-Year-Old Male�Patient on High-dose Weekly GLP-1 RA 
	Slide Number 65
	GLP-1 RA: Adverse Reactions
	Some Strategies for Managing Side Effects
	Slide Number 71
	Slide Number 72
	Patient on High-dose GLP-1 RA: Managing Side Effects
	Key Takeaways
	Discussion/Comments
	Please Complete the Evaluation and Claim CME Credit
	Additional Curveballs For Extra Innings
	Clinical Curveball:�What if the patient said that both his sisters had thyroid problems (one hyperthyroid and one Grave’s)?
	Slide Number 80
	Clinical Curveball:�Patient is on max dose of GLP-1 RA weekly and basal insulin 60 units per day, but now has some overnight hypoglycemia.
	Slide Number 83
	Clinical Curveball:�What if the patient is a 26-year-old female who complains of nausea and vomiting for one week after dosage titration to a moderate dose of once daily injectable GLP-1 RA?
	Slide Number 86
	Female Patient With Nausea: Managing Side Effects
	Rates of Adolescents With Diabetes
	T2D in Specific Populations 
	Thank You!
	Slide Number 91

