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Have we Found the Cure for Obesity?

Gina C Guzman, MD, DBIM, FAAIM, FALU, FLMI _
VP & Chief Medical Director Munich RE =
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Obesity Trends
Not getting any better!

Female Male
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Obesity refers to BMI =30 kg/m?2.
Age-standardised estimates for adults aged 20 years and older.

https://www.ncdrisc.org/obesity-prevalence-map.html

© 2024 Munich American Reassurance Company. All rights reserved. Page 2


https://www.ncdrisc.org/obesity-prevalence-map.html

Obesity Forecast

More Than Half the Report: Obesity could cost the

world Will Be world over $4 trillion a year by
2035

By Julia Belluz March 2, 2023

Overweight or Have
Obesity by 2035: Report

Childhood obesity levels could more
than double by 2035

SOURCE: World Obesity Federation
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Associated Chronic

Diseases

Root causes:

SOURCE: Alison Moy

Weight bias and stigmatization

Diabetes
Liver disease

Alzheimer’s
Cancer

Arthritis :
Heart disease Hypertension

Stroke

Anxiety,
Depression

Sleep apnea

Adults with Obesity

J N\

Ge.netics. Lack of exercise
Epigenetics

Endocrine disrupting chemicals
Poor diet quality

Barriers to health care

: Insufficient economic resources
Stress/ Distress



S Body Weight & Cancer Risk

‘-‘f Society®

In the United States, the percentage of overweight and obese adults and children
has soared over the past several decades. Studies show that with that increased
weight comes an increased risk of developing certain types of cancers.

POOR nurmeM,E::\E:lsc:E ﬁnﬁ:\?m: = ABOUT 1|N 5 CANCER
AND EXCESS ALCOHOL CONSUMPTION CASES
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OVERWEIGHT OR OBESITY RAISES A PERSON’S RISK OF GETTING AT LEAST

TYPES

OF CANCER

https://www.cancer.org/cancer/risk-prevention/diet-physical-activity/body-weight-and-cancer-risk/infographic.html
https://www.cdc.gov/cancer/obesity/index.htm

13 cancers are associated with overweight and obesity

Meningioma
(cancer in the tissue

covering brain and Thyroid
spinal cord)
Breast
Adenocarcinoma (post-
of the esophagus menopausal
women)
Multiple myeloma Liver
(cancer of blood cells)
Gallbladder
Kidneys
Upper
stomach
Uterus Pancreas
. Colon and
Ovaries rectum
.S
ﬁ 71%
OF AMERICAN ADULTS
ARE OVERWEIGHT OR OBESE
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Increasing Cancer in those < 50 years old

Emerging cancer trends among young adultsinthe USA: "y @
analysis of a population-hased cancer registry

Hyuna Sung, Rebecca L Siegel, Philip S Rosenberg, Ahmedin Jemal m

Interpretation The risk of developing an obesity-related cancer seems to be increasing in a stepwise manner in
successively younger birth cohorts in the USA. Further studies are needed to elucidate exposures responsible for
these emerging trends, including excess bodyweight and other risk factors.

Mammograms Slj"?‘"d start at Colonoscopies should start
40 to address rising breast at age 45

cancer rates at younger ages (May 2021, USPSTF)
(April 2024, USPSTF)

The Lancet Public Health, vol. 4, no. 3, Mar. 2019, pp. e137—e147, https://doi.org/10.1016/s2468-2667(18)30267-6. ©2024 Munich American Reassurance Company. All rights reserved.



Losing Weight is HARD!!!
Weight Loss Outcomes by Treatment Option
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Lifestyle Orlistat Bupropion Phenteramine Bariatric
Naltrexone Topiramate Surgery

April 1999  September 2014 July 2012
m FDA-approved Options

Sean P. Heffron. Circulation Research. Treatment of Obesity in Mitigating Metabolic Risk, Volume: 126, Issue: 11, Pages: 1646-1665, ) . .
DOI: (10.1161/CIRCRESAHA.119.315897) © 2024 Munich American Reassurance Company. All rights reserved.



GLP-1 receptor agonists

Stimulates

insulin
production

Mimics the hormone Proven weight loss

glucagon-like

peptide 1
(GLP-1) Decreases
appetite
GLP-1
receptor
Initially approved for agOniStS
Type 2 Diabetes Added metabolic
(2005) benefits
Slows food
Early movement
Generally taken as a satiety from

stomach

shot (SQ injection)

Wilding JP, Batterham RL, Calanna S, et al. Once-weekly semaglutide in adults with overweight or obesity. _ ] ]
N Engl J Med. 2021;384(11):989-1002. doi: 10.1056/NEJM0a2032183 © 2024 Munich American Reassurance Company. All rights reserved. Page 8



GLP-1 receptor agonists

Two are FDA-approved in the US for
treatment of long-term
weight management

liraglutide 3.0 mg SQ daily (2014)
semaglutide 2.4 mg SQ weekly (2021)

m NDC 0159-4524-‘!4. i |-|-ta.s741a
wegovy™
(semaglutide) injection
2.4 mg/0.75 mL

([ Use Wegovy 1 time a week ]

4 Single-Dose Prefilled Pens
Each pen delivers a single dose of 2.4 mg semaglutide

R R

® Saxenda’

liraglutide injection
6 mg/mL (5%3 ml pre-filled pen)

solution for injection, pre-filled pen
subcutaneous use onl

y
i i tor (2° to 8°C). Do nat freeze.
Pl m‘mgw:e pen, store at a temperature not

first use of
::S:\:e ‘36“( or in a refrigerator (2° 10 8°C).
Do not store with needle attached. T
Keep the cap on in order to protect frof
Discard pen 30 days after first use.

For subcutaneous use only
Single-Dase anly

Rx only
Contains: 4 Wegovy pens, Product Literature.
Dispense the enclosed Medication Guide to each patient.

novd nondisk”

with many more in the pipeline!

Graphic 115096 Version 5.0
© 2024 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

Weight loss outcomes with FDA-approved medications
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15% Weight Loss

-16 —

| ] | | |
Semaglutide[23]Y Uraglutide[2]  Phentermine-  Bupropion- Orlistat[4]
topiramate[4]  naltrexona[4]

68 weeks (semaglutide, liraglutide)
52 weeks (other medications)

© 2024 Munich American Reassurance Company. All rights reserved.
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Dual-Acting GLP-1 and GIP receptor agonist

= GLP1 = glucagon-like peptide 1

= GIP = glucose-dependent insulinotropic
polypeptide

= FDA-approved for weight loss Nov 2023

= Very effective in weight loss

= tizepatide (Eli Lilly)
= Zepbound™ for weight loss

= Mounjaro® for DM (FDA approved May 2022)

Jastreboff AM et al. N Engl J Med 2022;387:205-216. DOI: 10.1056/NEJM0a2206038

ORIGINAL ARTICLE

Turzepatide Once Weekly for the Treatment of Obesity

Ania M. Jastreboff, M.D., Ph.D., Louis ). Aronne, M.D., Nadia N. Ahmad, M.D., M.P.H., Sean Wharton, M.D., Pharm.D., Lisa Connery,
M.D., Breno Alves, M.D., Arihiro Kiyosue, M.D., Ph.D., Shuyu Zhang, M.S., Bing Liu, Ph.D., Mathijs C. Bunck, M.D., Ph.D., and Adam

B Percent Change in Body Weight by Week (efficacy estimand)
Overall mean baseline weight=104.8 kg
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© 2024 Munich American Reassurance Company. All rights reserved.
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GLP-1 RAs and dual GLP-1/GIP RAs
Weight Loss Outcomes by Treatment Option
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Naltrexone Topiramate Surgery

m FDA-approved Options

Sean P. Heffron. Circulation Research. Treatment of Obesity in Mitigating Metabolic Risk, Volume: 126, Issue: 11, Pages: 1646-1665, ) . .
DOI: (10.1161/CIRCRESAHA.119.315897) © 2024 Munich American Reassurance Company. All rights reserved. 11



Indications and Dosing Schedules

= Vary by indication (diabetes vs. obesity)
= Vary by dosing schedule (daily vs. weekly)

= Vary by dose (generally dose used for obesity is higher than that used for DM2)
» Manufacturer’s attempt to distinguish by using different brand names for the same drug name

Generic Name Indication Brand Name Dosage Manufacturer FDA Approval
Type 2 diabetes Victoza® 1.2mg tc;)aglf mg SQ Novo Nordisk Jan 2010
liraglutide
Obesity Saxenda® 3.0 mg SQ daily Novo Nordisk Dec 2014
(ages 12+) '
Type 2 diabetes Ozempic® Escalating doses up to Novo Nordisk Dec 2017
max 2.0 mg SQ weekly
_ Type 2 diabetes Rebelsus® 3mg to .14 mg once Novo Nordisk Sep 2019
semaglutide daily pill
Obesity
(ages 12+) Escalating doses up to Jun 2021
AND Wegovy® max 2.4 mg SQ weekly Novo Nordisk Mar 2024
to reduce major (CV risk)
cardiovascular events
Type 2 diabetes Mounjaro® 25 mf”vt:;;ymg SQ Eli Lilly May 2022
tirzepatide
Obesity Zepbound® 2.5 mg to 15mg SQ Eli Lilly Nov 2023
weekly

© 2024 Munich American Reassurance Company. All rights reserved.




Semaglutide and Heart Outcomes in Obesity without Diabetes

17,000+ patients; 45+ years old with preexisting heart disease and BMI > 27

A Primary Cardiovascular Composite End Point D Death from Any Cause
1009 105y s, .80 (355 C1, 0.72-0.90) 1009 77 Hazard ratie, 0.81 (95% C1, 0.71-0.93)
90 = 8 P<0.001 for superiority — e LY
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g ol &l Placebo E 04 4 Placeba __,_,.r""rF
o .
i B0 Semaglutide = 609 13- Semaghutice
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2L i P
Semaglutide 2803 8695 8561 8427 8254 7229 5777 4136 1734 semaghviide 5303 48 3623 B3 S5 M3 SMMF 400 12

Lincoff et al. N Engl J Med 2023; 389:2221-2232 DOI: 10.1056/NEJM0a2307563 ©2024 Munich American Reassurance Company. Al rights reserved. Page 13



GLP-1 RAs and 13 Obesity-Associated Cancers in DM Type 2

Figure 2. Risk of 13 Obesity-Associated Cancers Among Patients Receiving Glucagon-Like Peptide 1 Receptor
Agonists (GLP-IRAs) vs Those Receiving Insulins

Group prescribed Group prescribed

GLP-IRAs but not  insulin but not

insulin, No (32) GLP-IRAs, No (%)
Outcome (N=1651452) (n=48983) (n=1044745) HR{95% CI)
Esophageal cancer (n=48437) 45 (0.10) 77 (0.16) 0.60 (0.42-0.86)
Breast cancer (n=13 768) 427 (3.08) 379(2.94) 1.07(0.93-1.23)
Colorectal cancer (n=48443) 223(0.48) 391 (0.81) 0.54 (0.46-0.64)
Endometrial cancer (n=25750) 160 {0.62) 210(0.82) 0.74 (0.60-0.91)
Gallbladder cancer (n=48587) =10 (=0.02) 19 (0.04) 0.35(0.15-0.83)
Stomach cancer (n=484449) 56(0.12) 75 (0.16) 0.73(0.51-1.03)
Kidney cancer (n=48322) 223(0.48) 284 (0.59) 0.76(0.64-0.91)
Hepatocellular carcinoma (n=48397) 79(0.18) 167 (0.35) 0.47 (0.36-0.61)
Owarian cancer (n=25739) 51(0.20) 94 (0.37) 0.52(0.37-0.74)
Pancreatic cancer (n=48490) 123(0.25) 290 (0.60) 0.41(0.33-0.50)
Thyroid cancer (n=48 527) 154 {0.32) 149 (0.31) 0.99(0.79-1.24)
Meningioma (n=48518) 11{0.02) 29 (0.06) 0.37(0.18-0.74)
Multiple myeloma (n=48527) 80(0.17) 131(0.27) 0.59(0.44-0.77)

Wang L et al. JAMA Netw Open. 2024;7(7):e2421305. doi:10.1001/jamanetworkopen.2024.21305

Retrospective observational cohort study
Nationwide USA using EHR data
Over 1.65 million patients with T2D and

- no prior history of obesity-associated
- cancer
_._ GLP-1 RAs vs. insulin vs. metformin
= 15-year follow-up period
——— Mean age 59.8
-
——
—a—
011 2
HR (95% Cl)

© 2024 Munich American Reassurance Company. All rights reserved. 14



Tirzepatide for Treatment of OSA and Obesity

A Change in Apnea—Hypopnea Index in Trial 1 (efficacy estimand)
Overall mean apnea—hypopnea index at baseline, 51.5 events/hr
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B Change in Apnea—Hypopnea Index in Trial 2 (efficacy estimand)
Overall mean apnea—hypopnea index at baseline, 51.5 events/hr

I
— |
[=] [¥,]
1 1

-154

Change from Baseline (events/hr)
5
I

-254
-30 Tirzepat.ide : -30.4 -29.3
-35- ’
-40 T T T
0 20 52 Treatment-
ok Estmand

C Change in Body Weight in Trial 1 (efficacy estimand)
Overall mean body weight at baseline, 114.7 kg
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Malhotra et al. N Engl J Med 2024; Published June 21, 2024. DOI: 10.1056/NEJMo0a2404881

SURMOUNT-OSA trial
60 sites over 9 countries

Weekly tirzepatide vs.
placebo

469 adults with moderate-
to-severe OSA and obesity
(no DM)

© 2024 Munich American Reassurance Company. All rights reserved.

15



Obesity drugs have another
superpower: taming
inflammation Diabetes Reduce obesity-

related cancers
Reduce obesity co-

morbidities
: it ; Treat
Genetic variations in Addistion
GLP-1 system Disorders? GLP_1
associated with
EtOH use disorder rece ptor
agonists
Improve lipids
Improve BP
i Decrease CV mortalit
Ne.u.roprotectlve Alzheimer’s Improves Ity
Anti-inflammatory CV

Parkinson’s outcomes

© 2024 Munich American Reassurance Company. All rights reserved. Page 16



cons

Weight Rebound

Among adults with type 2 diabetes who were when stopping Rx
prescribed GLP-1 receptor agonists:

% discontinued the
50.3 medication within

1 year

Healio®

Data derived from: Liss D, et al. Am J Manag Care. 2023,doi:10.37765/ajmc. 2023.80466.

SUPPLY
& DEMAND

© 2024 Munich American Reassurance Company. All rights reserved. Page 17



GLP-1 Agonists for Obesity — A New Recipe for Success?

“People are fed by the Food Industry,
which pays no attention to health,

M

and are treated by the Health Industry,
which pays no attention to food.”

Wendell Berry

https://healthandwellbeing4u.wordpress.com/2015/07/10/a-quote-from-wendell-berry/)

GLP-1 agonist therapy
« Initial therapy for 12-18 mo to achieve weight loss Ej-]
- Booster periods over time as needed

—-" =tl—

NUTRiTION
And Uit gy
TNF Oy Tiiwy

Lifestyle counseling, including Food Is Medicine
* Nutritionally tailored groceries or meals
« Nutrition and culinary education
- Digital and telehealth behavior support

Weight trajectory
* Variable patient experiences
* Flexible, individualized treatment plans

G-

Patient who requires
GLP-1 booster period

Patient with sustained
weight loss

Weight change, %
=

]
Pt
=
1

3 4 5
Time, y

=
'_I._
Pt

JAMA. Published online February 29, 2024. doi:10.1001/jama.2024.2252

© 2024 Munich American Reassurance Company. All rights reserved.
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Diet is still IMPORTANT!

Mediterranean Diet

Plan Your Meals Around These

Foods for a Mediterranean Diet

.
.

Extra virgin Beans and
Whole grains, olive oil. nuts.

Mediterranean Diet (clevelandclinic.orq)

Vegetarian or Vegan Diet

FRUIT
2+ SERVINGS

SEEDS & NUTS
1-2 SERVINGS

VEGETABLES
4+ SERVINGS

3+ SERVINGS

Can the Vegetarian Diet Be Healthy? - American Society for Nutrition

© 2024 Munich American Reassurance Company. All rights reserved.
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https://my.clevelandclinic.org/health/articles/16037-mediterranean-diet
https://nutrition.org/can-vegetarian-diet-healthy/

Physical Activity and Mortality

September 3, 2021

Steps per Day and All-Cause
Mortality in Middle-aged
Adults in the Coronary
Artery Risk Development in
Young Adults Study

Amanda E. Paluch, F‘hD1; Kelley Pettee Gabriel, F‘th; Janet
E. Fulton, F‘hD'j’; et al

7000 steps/day
50-79% lower risk
41-65 years old

JAMA Netw Open. 2021 Sep 1;4(9):e2124516. doi: 10.1001/jamanetworkopen.2021.24516. PMID: 34477847; PMCID: PMC8417757.

March 2022
Daily steps and all-cause mortality: a meta-analysis of

15 international cohorts

20
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Steps per day

Figure 3: Dose-response association between steps per day and all-cause mortality, by age group

6000-8000 steps/day

40-53% lower risk
Adults 60+ years old

Paluch AE, Bajpai S, et.al. Lancet Public Health. 2022 Mar;7(3):e219-e228. doi: 10.1016/S2468-2667(21)00302-9. PMID: 35247352;

PMCID: PMC9289978.

© 2024 Munich American Reassurance Company. All rights reserved.
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Impact on Associated
Chronic Diseases

Diabetes

Liver disease Addictions

Alzheimer’s

Cancer

Arthritis Hypertension

Heart disease

Stroke

Anxiety, Sleep apnea

Depression

GLP-1

receptor
agonists

Adults with Obesity

4\

—

Poor diet quality

Root causes: Genetics
Epigenetics

Lack of exercise
Endocrine disrupting chemicals
Barriers to health care

Weight bias and stigmatization Insufficient economic resources Page 21

Stress/ Distress



THANK YOU!

Gina C Guzman, MD, DBIM, FAAIM, FALU, FLMI
VP & Chief Medical Director
Munich Re
gguzman@munichre.com
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