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2. Mechanism of action, efficacy, and safety of incretin mimetics for the
treatment of obesity

3. Role for older anti-obesity medications in patient-centered obesity treatment
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Obesity Is a public health crisis

Projected global increase in obesity
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Obesity-Update-2017.pdf (oecd.org)



https://www.oecd.org/els/health-systems/Obesity-Update-2017.pdf

Pathophysiologic link between obesity and T2DM

Sick fat

pathway _
Healthy fat
pathway b

Mildly hypertrophied,
functional adipocytes

Bays et. al, Expert Rev Cardiovasc Ther. 2006

Hollingsworth et al. Diabetologia. 2011



Heterogeneity of obesity and its consequences

Visceral fat = metabolic dysfunction

Visceral fat (relative to BMI)

o Increased in South Asians

o Decreased in blacks

Needland et. al. Circulation. 2016



Weight loss improves health

Thresholds of % weight loss

"the essential goal of weight loss therapy is not the quantity of weight loss as an end unto itself but rather the prevention
and treatment of complications to enhance health and mitigate morbidity and mortality.

Garvey. J Clinical Endo and Met., 2022



AOMs are one option to support weight loss

BMI > 30 kg/m? OR > 27 kg/m? + 21 obesity-related condition*
AND
Non-achievement of weight or health goals with lifestyle change
OR
Suboptimal weight loss or weight regain after bariatric surgery

*If Asian, consider if BMI = 25 or = 23 + co-morbidities
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AOMs are one option to support weight loss

BMI > 30 kg/m? OR > 27 kg/m? + 21 obesity-related condition*
AND

Non-achievement of weight or health goals with lifestyle change
OR

Suboptimal weight loss or weight regain after bariatric surgery

*If Asian, consider if BMI = 25 or = 23 + co-morbidities

Intended for long-term use in conjunction with lifestyle change

Generally, = 5% weight loss after 3 months on max dose is an indication to stop
the medication and try something else
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What are incretin hormones?

Nutrient-stimulated gut hormones
Stimulate insulin secretion in response to a meal

Two key hormones:

1.  Glucagon-like peptide-1 (GLP-1)
2. Glucose-dependent insulinotropic polypeptide (GIP)



Mechanism of action

Adapted from Nauck, Diabetes Obes. Metab. 2021
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Adapted from Nauck, Diabetes Obes. Metab. 2021



GLP-1 (and GIP) receptor agonists for T2DM

Generic drug name Dosing
(brand name) frequency
Exenatide (Byetta) Twice daily
Exenatide extended release Weekly
(Bydureon)
Liraglutide (Victoza) Daily
Dulaglutide (Trulicity) Weekly
Semaglutide (Ozempic, Rybelsus) Weekly, Daily
Tirzepatide* (Mounjaro) Weekly

BOLD=higher doses FDA-approved for weight management
*Dual GLP/GIP receptor agonist



GLP-1 receptor agonists for weight management

Liraglutide (Saxenda)
e Once daily injection
e Titrated weekly

Semaglutide (Wegovy)
e Once weekly injection
e Titrated monthly

Adapted from Nauck, Diabetes Obes. Metab. 2021



Semaglutide 2.4 mg among patients with obesity (STEP 1 trial)

Among participants receiving semaglutide,
69% lost 2 10% body weight and 32% lost 2 20% body weight

Wilding et al., NEJM, 2021




Semaglutide 2.4 mg among patients with T2DM (STEP 2 trial)

Davies et al. Lancet. 2021



Weight regain with discontinuation (STEP 4 trial)

Rubino et al. JAMA, 2021



Long-term efficacy (STEP 5)

Garvey et al. Nature Medicine, 2022



Cardiovascular benefit

SELECT trial

« N=17,604 (41 countries)

« BMI =27, CVD, no T2DM

* Semaglutide 2.4 mg vs. placebo
* Followed for 5 years

* Primary end point: composite of
death from CV causes, nonfatal MI,
nonfatal stroke

Lincoff et al. NEJM, 2023



Cardiovascular benefit

SELECT trial

« N=17,604 (41 countries)

« BMI =27, CVD, no T2DM

* Semaglutide 2.4 mg vs. placebo
* Followed for 5 years

* Primary end point: composite of
death from CV causes, nonfatal MI,
nonfatal stroke

Consistent with outcomes from SUSTAIN-6 trial (CVD + T2D)

Lincoff et al. NEJM, 2023




Renal benefit

FLOW trial*

 N=3,534 (28 countries)
e T2DM + CKD
 Semaglutide 1.0 mg vs. placebo

* Primary end point: kidney failure
or initiation of chronic kidney
replacement therapy, persistent =
50% reduction in eGFR, or death
from kidney or CV causes

*Trial pending publication




Contraindications

Avoid in specific populations
(MTC / MEN 2)

Benefits generally outweigh
risks, as weight loss supports
reduction in many other
cancers



Warnings / Precautions

Acute pancreatitis

Acute gallbladder disease
Hypoglycemia

Acute kidney injury
Increased heart rate
Suicidal behavior / ideation
Hypersensitivity reactions
Diabetic retinopathy*

*Risk of retinopathy elevated among patients
with T2DM if: baseline retinopathy and/or on

insulin with suboptimal glycemic control.
FOCUS trial (NCT03811561) pending.

Wegovy® pakage insert




Side effects

Adverse Events Se(r::%gtsl)d € F()rl]i%esbsc;
Any adverse event 89.7% 86.7%
Serious adverse event 9.8% 6.4%
Serious AEs leading to 7% 3.1%

discontinuation

Adverse events reported in 2 10% of participants

Nausea 44.2% 17.4%
Vomiting 31.5% 15.9%
Diarrhea 22% 19%

Headache 15.2% 12.2%
Abdominal pain 10% 5.5%
Constipation 23.4% 9.5%

Wilding et al. NEJM. 2021



Tirzepatide (GIP/GLP-1 RA)




Tirzepatide (GIP/GLP-1 RA)

FDA-approved for
treatment of T2DM
since 2022

Acts at receptors for
GLP-1 & GIP



Tirzepatide (GIP/GLP-1 RA) for obesity

N=2,539

BMI = 30 or = 27

+ weight-related condition
(not T2DM)

Mean baseline BMI[=38.0

Jastrebroff et al. NEJM. 2022



Achievement of weight loss thresholds

Jastrebroff et al. NEJM. 2022



Closing the weight management treatment gap




Challenges to use of injectable AOMs

1. Limited insurance coverage

2. High out-of-pocket cost

3. Drug shortages / limited availability




Limited insurance coverage

A typical employer's
drug spending could
increase by more
than 50% if half of
employees who were
eligible for Wegovy

were to take it,



https://www.virtahealth.com/info/glp-1-survey

Limited insurance coverage

Handout developed by Dr. Lauren Oshman


https://www.mct2d.org/resource-library/anti-obesity-med-coverage-2022-quick-reference-guide

High out-of-pocket cost

Tirzepatide for weight management (Zepbound) list price: $1059.87
Approximately 20% less than semaglutide 2.4 mg.




Drug shortages



https://www.theverge.com/23878992/ro-ozempic-subway-ads-telehealth-weight-loss-drugs

Compounded semaglutide

Compounding is legal when drugs are on
shortage

Safety concerns relate to unauthorized use of
salt vs. base form of semaglutide.

Patients who choose to use compounded
semaglutide should obtain the medication from
state-licensed pharmacies and informed of
potential l[imitation of compounded peptides.

Fitch et al. Obesity Pillars. 2023
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Patient-centered obesity treatment

Image source: One Size Does Not Fit All - MacuLogix Academy


https://academy.maculogix.com/news-events/one-size-does-not-fit-all/

Older AOMs may be ideal for some patients



https://www.verywellhealth.com/whats-new-in-obesity-treatment-7556082

Mechanisms of actions

Son et al, Diabetes Metab J. 2020



Average efficacy of AOMs at 1 year*

Orlistat [ 3 89,

(Hauptman et al. 2000)

Naltrexone/buproprion SR [T 4 895,

(Greenway et al. 2010)

Liraglutide 3.0 mg [ 5.4%

(Pi-Sunyer X et al. 2015)

Phenterimine/topiramate [T 8.6%

(Gadde et al. 2011)

Semaglutide 2.4 mg - [ 12.4%

(Wilding et al. 2021)

0 2 4 6 8 10 12 14

Average placebo-subtracted weight loss (%)
*At max dose among patients without T2DM

Tchang et al. Endotext. 2021

Srivastava and Apovian. Nat. Rev. Endocrinol. 2017



Phentermine monotherapy

N=13,972

Observational data suggests effective and safe long-term;
know state prescribing law and document off-label use

Lewis et al. Obesity. 2019




All AOMs can support 25% and 210% weight loss

Anti-obesity medication

2 5% weight

loss
Tirzepatide 15 mg? 91%
Semaglutide 2.4 mg? 86.4%
Phentermine/topiramate? 70%
Liraglutide* 63%
Naltrexone/bupropion® 48%
Phentermine® 46%
Orlistat’ 25%

LJastrebroff et al. NEJM. 2022
2Wilding et al., NEJM, 2021
SGadde et. al, Lancet, 2011
4Greenway et. al, Lancet, 2010
5Pi-Sunyer, NEJM, 2015

6Bays et al, Obesity Pillars. 2022
’Pl_Xenical-brand FINAL.PDF



https://www.xenical.com/pdf/PI_Xenical-brand_FINAL.PDF

All AOMs can support 25% and 210% weight loss

Anti-obesity medication

2 5% weight

2 10% weight

loss loss

Tirzepatide 15 mg? 91% 83%
Semaglutide 2.4 mg? 86.4% 69.1%
Phentermine/topiramate? 70% 48%
Liraglutide* 63% 33%
Naltrexone/bupropion® 48% 25%
Phentermine® 46% 21%
Orlistat’ 25% 17%

LJastrebroff et al. NEJM. 2022
2Wilding et al., NEJM, 2021
SGadde et. al, Lancet, 2011
4Greenway et. al, Lancet, 2010
5Pi-Sunyer, NEJM, 2015

6Bays et al, Obesity Pillars. 2022
’Pl_Xenical-brand FINAL.PDF



https://www.xenical.com/pdf/PI_Xenical-brand_FINAL.PDF

Consider co-morbidities

Co-morbidity AOM option

Depression
Substance use disorder

Bupropion/naltrexone

Mlgrames Phentermine/topiramate
Seizures
ADD/ADHD Phentermine
T2DM

Prediabetes
Cardiovascular disease
HFpEF

GLP-1 (GIP) RA
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Case: Mr. C

https://www.obesityaction.org/gallery/lifestyle/?paged=77



Case: Mr. C

® 65-year-old male w/ obesity (BMI 51), T2DM (on glipizide, HbA1c 7.5%), HTN
& history of gastric sleeve

Highest pre-surgical weight: 385 Ib.

Weight at time of surgery: 301 Ib.

Post-surgical weight target: 238 Ib.

Post-surgical weight nadir: 280 Ibs.

o O O O

e Current weight: 354 Ib.

e Patient-reported barriers:
o Shame and sense that he’s disappointing others
Diet high in processed carbohydrates and fast food
Eating many small low-fat meals / snacks throughout the day to control
Food cravings

o O O



Case: Mr. C

J Address and minimize shame
[ Stop obesogenic obesity treatments
[ Develop individually-tailored dietary plan

] Select medication



There 1s no “one-size-fits-all” diet

Gardner CD. International Journal of Obesity Supplements; 2012



Example low-carbohydrate meal plan




Initiated and titrated liraglutide

0.6 mg
1.2 mg
1.8 mg
2.4 mg
o+ 3.0 mg

A WO DN -




3-month follow-up

3-month follow-up:
e 298 Ib. (€354 1b.); 16% weight loss
e Improved mood, self-confidence, and mobility
e Expressed desire to lose an additional 60 Ibs.

e Switched from liraglutide (Saxenda) to semaglutide (Wegovy)



Switching between GLP-1 RAs

Weekly to daily medication: advise patient to take first dose of the daily
medication 7 days after the last dose of the weekly medication.

Daily to a weekly medication: advise patient to take the first dose of the weekly
medication one day after the last dose of the daily medication.
Choose equivalent or a lower dose when switching to avoid side effects.




6-month follow-up

o 268 Ib. (€ 298 Ib. € 354 Ib.); 24 % weight loss

e Waxing and waning motivation adhere to low-carb, despite high enjoyment of
the eating pattern

e [Food costs = primary barrier

e Discussed budget-friendly low carb foods/meals



Obesity medicine training

) Obesity
*) Medicine

Physicians NP/PA Pharmacists
60 CMEs 60 CE credits 20.5 hrs. of ACPE CE
4-hour exam NP and PA Certificate in 70-question exam

Obesity Medicine - Obesity
Medicine Association

Home - American Board of Weight Management Certificate

Obesity Medicine (ashp.orq)
(abom.org)



https://www.abom.org/
https://www.abom.org/
https://www.abom.org/
https://obesitymedicine.org/cme/np-pa-certificate-obesity-medicine/
https://obesitymedicine.org/cme/np-pa-certificate-obesity-medicine/
https://obesitymedicine.org/cme/np-pa-certificate-obesity-medicine/
https://elearning.ashp.org/products/9695/weight-management-certificate?utm_term=&utm_campaign=Performance+Max-Recruitment-1-00-4801-60000&utm_source=adwords&utm_medium=ppc&hsa_acc=3985934627&hsa_cam=17288510113&hsa_grp=&hsa_ad=&hsa_src=x&hsa_tgt=&hsa_kw=&hsa_mt=&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjw15eqBhBZEiwAbDomEkLjr7Kew2ZJbqtcpu5Pc8RpNtw3IWw48ae0As-wBGguoIg4gBLw6xoCfr0QAvD_BwE
https://elearning.ashp.org/products/9695/weight-management-certificate?utm_term=&utm_campaign=Performance+Max-Recruitment-1-00-4801-60000&utm_source=adwords&utm_medium=ppc&hsa_acc=3985934627&hsa_cam=17288510113&hsa_grp=&hsa_ad=&hsa_src=x&hsa_tgt=&hsa_kw=&hsa_mt=&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjw15eqBhBZEiwAbDomEkLjr7Kew2ZJbqtcpu5Pc8RpNtw3IWw48ae0As-wBGguoIg4gBLw6xoCfr0QAvD_BwE

Summary

e Weight loss can improve glycemic control among patients with T2D

e GLP-1 RAs and dual GLP-1 / GIP agonists are the most effective options, on
average, for medical weight management

e All AOMs can be highly effective for many patients and can be used as part of
patient-centered care

e Ensure patients understand the need for lifestyle change and need for life-
long use



Questions?

dhafez@med.umich.edu



mailto:dhafez@med.umich.edu

Weight-centric approach to chronic disease
management

*May require tailoring to patients’ preferences

Garvey. J Clinical Endo and Met., 2022
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