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Something to consider ...

In 1984, the first papers from the CDC documented that obesity had
become epidemic in the U.S.

In 1984, HIV infection was a death sentence ...

... today, HIV infection barely affects life expectancy in the U.S.

Why haven’t we made the same progress in obesity?

Kaplan LM, 2014 Dartmouth
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What is obesity?

World Health Organization:

A disease characterized by abnormally placed or excessive fat accumulation that presents a risk to health

Widely accepted description:

A complex, chronic, possibly progressive disease

Why is it a disease?

It results from abnormal metabolic regulation of body fat mass
Alone, it directly causes pathology and diminishes health

It is also a risk factor for many other diseases

But it is a disease in its own right

Whatever the external causes or contributors,

The final common pathway to obesity is internal to the body and reflects disrupted physiology

World Health Organization, 2022. Obesity; available at https://www.who.int/health-topics/obesity#tab=tab; Kaplan LM, 2023 Dartmouth
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https://www.who.int/health-topics/obesity

The adverse effects of obesity are ubiquitous
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Healthy People - U.S. obesity prevalence goals and outcomes 2000-2030
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Healthy People - U.S. obesity prevalence goals and outcomes 2000-2030
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Why have we failed to control obesity?

* The rapid worldwide growth of obesity continues despite increasing knowledge about
the health benefits of exercise and healthy diets

* The growth is worldwide

* Rich countries and poor

* All continents, races and cultures
* What are we missing?

* |s obesity really a primarily volitional problem?

* |s lifestyle-based therapy adequate to solve it?

Kaplan LM, 2022 Dartmouth
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Obesity is NOT the cultural desire for thinness

Itis a metabolic disease with psychosocial consequences

Obesity

Cultural desire
for thinness

Recognizing the difference is key to the optimal use of anti-obesity therapies

Kaplan LM, 2021
Copyright © 2024 The Obesity and Metabolism Institute. All rights reserved.
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The fundamental question

Is obesity a disorder that is best treated within the healthcare system...

... Orin a commercial environment?

Kaplan LM, 2024
Copyright © 2024 The Obesity and Metabolism Institute. All rights reserved.
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The purpose of health care

To relieve suffering arising from disturbances in the human body ...
... from symptoms
... from disability
... from fear
... of complications
... of dying
... of developing a disability

... of not being able to participate in the world

Obesity causes suffering in all these ways

Relief of suffering from obesity-induced symptoms and fear falls squarely within the
responsibilities of normal medical care

Kaplan LM, 2024 Dartmouth
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It is difficult to make the asymptomatic patient feel better.

Stanley Hoerr, MD

Dartmouth
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Obesity is a disease with prominent symptoms

* Unlike many other metabolic diseases (e.g., hypertension, diabetes, dyslipidemia, steatotic liver disease, chronic
kidney disease), obesity causes symptoms that can be used to stimulate and monitor treatment

* Those symptoms fall into three major categories: appetitive, physical functioning, and dysphoric

« Common appetitive symptoms
* Excessive, often uncontrollable, hunger - hyperphagia in the most severe form
* Inability to achieve satiety with meal consumption
* Food preoccupation, obsession - often called “food noise”
* These symptoms typically respond quickly to treatment, before substantial weight loss

« Common physical functioning symptoms (especially with more severe obesity)
* Dyspnea (difficulty breathing) with minimal exertion, in the absence or heart or lung disease

* Difficulty or inability to perform normal activities of daily living because of body size and shape (e.g.,
hygiene-related activities, standing, sitting); decreased stamina

* Discoordination from altered body shape, center of gravity — leading to increased injury risk
* Dysphoria leading to depression, anxiety, social isolation and eating disorders can arise from stigma,
discrimination, social exclusion and frustration from the expectation that dieting is all that is needed

* Supportive, non-stigmatizing care can provide early improvement in dysphoria

Kaplan LM, 2024 Dartmouth
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Body fat mass is physiologically regulated

Body fat mass and distribution vary predictably across the lifecycle

Loss of baby fat
Fat changes with puberty
Fat changes with ageing and menopause

Fat changes during and after pregnancy and lactation

At any given time, fat mass is defended by metabolic adaptation

Fat regain after resolution of acute illness or injury
Fat loss in response to acute overeating
Fat regain in response to calorie restriction

Obesity occurs when this regulatory system seeks and defends an inappropriately high

fat mass

Kaplan LM, 2012 ¥ Dartmouth
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Defense of a biologically determined body fat mass

Forced dietary manipulation
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Feedback regulation of energy metabolism
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The body vigorously defends its desired fat mass through a protective physiological
response that limits the effectiveness of voluntary calorie restriction

This response is called ‘metabolic adaptation’

Itincludes increased appetite and decreased energy expenditure

Increased food focus or preoccupation
Increased hunger

Decreased satiation and satiety

Decreased energy expenditure (thermogenesis)

It is mediated by changes in multiple gastrointestinal and CNS peptides

T Ghrelin ! Cholecystokinin (CCK)
! Peptide YY ! Amylin

It leads to regain of the lost weight

Adapted from Sumithran P etal. N EnglJ Med 2011; Leibel Retal. N EnglJ Med 1995; Kaplan LM, 2023
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During most of adult life, the body defends a fat mass “set point,” a process
mediated by metabolic adaptation
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In obesity, the target fat mass is dysregulated (elevated) from environmental
influences on biologically susceptible individuals
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Kaplan LM, 2020
Copyright © 2024 The Obesity and Metabolism Institute. All rights reserved.
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Kaplan LM, 2016
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Together, what this implies is that. ...

"HSHYR' ()< + H-*(,&* Yol -#* 0#-'& 1*2

2% O#-'&1* Yo/-#-* "HEHY%&.()

Kaplan LM, 2006 Dartmouth
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And ...

3(+HHSHYE () + #-*(,&*4'5* 0#-'&1*2

2*4'5' ()%, 0#-' & 1*6#Y%0+-*&, */(+#$H%&'()

These conclusions have critical implications
for the long-term control of obesity

Kaplan LM, 2006 Dartmouth
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Any durably effective therapy will change the body’s regulation and therefore the
defended fat mass

Decreased appetitive drive
Increased thermogenesis

LA Treatment 1

Increased appetitive drive
Decreased thermogenesis

o> | <0
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Defended Fat Mass
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Normal Obesity Therapy

This is the basis of its long-term effectiveness
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Effects of metabolic surgery are opposite to those of restrictive dieting
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Weight regain with different anti-obesity therapies
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Effective obesity treatments normalize fat mass regulation leading to decreased
weight without activating metabolic adaptation

4 )
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Semaglutide-induced weight loss is associated with blunting of metabolic
adaptation
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Goals of obesity treatment

Weight loss
Improvementin obesity symptoms

Ingestion-related
Physical
Dysphoric

Improvement in existing obesity complications

Metabolic Structural
Inflammatory and autoimmune Cognitive and psychosocial
Neoplastic

Prevention of future obesity complications

Kaplan LM, 2024
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The magnitude of weight loss is important

S P Weig‘ht loss for substantial Benefits incregse with increasing
improvement (%) weight loss
Type 2 diabetes 5-15 !
Hypertension 15 !
Dyslipidemia 10-15 !
Fatty liver disease (NAFLD) 10 !
Sleep apnea 10 !
Osteoarthritis 5-15 !
Stress incontinence 5-10 !
Gastroesophageal reflux 10-15 !
Polycystic ovary syndrome 10-15 !

Adapted from Cefalu WT et al., Diab Care 2015 Y Dartmouth
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The recent emergence of safe and truly effective anti-obesity medications ...
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With a similar mechanism (GLP-1 receptor agonism) and cellular potency,
semaglutide is twice as effective as liraglutide
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Semaglutide-induced weight loss is maintained at two years

STEP 5 Trial

Semaglutide 2.4 mg/week vs. placebo in participants with obesity without T2D
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Semaglutide-induced weight loss in people with CVD persists for 4 years

SELECT Trial

Semaglutide 2.4 mg/week vs placebo in people with obesity without diabetes

Participants = 45 years with established CVD
N=17,604

Mean (SD) baseline weight, kg:
—&— Semaglutide: 96.5 (17.5)
—w»— Placebo: 96.8 (17.8)
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Re-regulation of fat mass is dependent on the presence of the medication

STEP 1 Trial and Extension

Semaglutide 2.4 mg/wk vs. placebo in participants without diabetes

Stop treatment
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Limited effect of IBT on semaglutide-induced weight loss

STEP 1 Trial STEP 3 Trial
Subjects without Diabetes Subjects without Diabetes
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Obesity also stimulates a multi-system metabolic and inflammatory syndrome
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Many patients have a constellation of chronic metabolic disorders

This group of disorders has been described differently as we have learned more about the interactions:

Syndrome X
Metabolic syndrome
CRM/CKM disease

Cardiac Atherosclerotic CVD, ht

Renal Glomerulonephritis wit
Metabolic TypCaiabdbled O
Liver Metabolic dysfunction:

CALORIES
PER 1 BAR

Obesity Dysregulation of body f:

r'YYwYs
vewvyw

The coexistence of multiple, highly prevalent metabolic
disorders presents a major challenge to the health care system

Addressing this challenge effectively will likely require new, more efficient models of care
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Effects of pericardial / epicardial fat

74-year-old woman with HFpEF e .
BMI = 46 kg/m? B *’: l Diastolic septal bounce =
BNP = 28 pg/ml 5 ,.\ - ventricular interdependence
s ' ' _,—‘-...—-‘—v'('
10~ , _\l , ' -
Soft 15
4

BMI, body mass index; BNP, B-type natriuretic peptide; HFpEF, heart failure with preserved ejection fraction; RV, right ventricle

Image courtesy of Drs. Sanjiv Shah and Mikhail Kosiborod
Copyright © 2024 The Obesity and Metabolism Institute. All rights reserved.
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Metabolic and inflammatory complications share common mechanisms
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CaReMelLO: Progression can take a long time, but decompensation comes quickly ...

“Spoz'ler alert.”

¥ Dartmouth
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Semaglutide 2.4 mg improves physical function in people with HFpEF*

STEP-HFpEF Trial
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Semaglutide substantially decreases acute heart failure events in people with

HFpEF*
STEP-HFpEF Trial
Acute Heart Failure Events
o 4l r I"#$
2 3 —
5 & 3 |_| BW-C G9
2‘? i 27 B'&,0CD(18'%!#E%&0F;<
s
1-
Al —

0 4 8 12 16 20 28 36 44 52
718'%*1-.'%),-898&1:,(19-%5:"<*6

Kosiborod MN et al., N EnglJ Med 2023 Dartmouth
? GEISEL SCHOOL OF
\ MEDICINE



Semaglutide 2.4 mg reduces incidence of 3-point MACE by 20%*
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Semaglutide 2.4 mg reduces death rate from any cause by 19%

SELECT Trial
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Copyright © 2024 The Obesity and Metabolism Institute. All rights reserved.

3 Dartmouth

GEISEL SCHOOL OF

g/ MEDICINE




Semaglutide is effective against MASH* in a phase 2 trial**

Semaglutide 0.4 mg/day vs. placebo in people with steatotic liver disease (MASH)

320 participants with stage 2 or 3 fibrosis ~ 807 p<0.001
not cirrhosis S -
( ) ~ 70 5= 0.036
» 72-week treatment with semaglutide or .8 007 p=0.01
placebo g 50=
2 a0+
* Primary outcome 1: MASH resolution o 40 %
without worsening of fibrosis c 307
= 20+
* Primary outcome 2: Improvementin =4 10+ 17%
fibrosis without worsening of MASH E
0 | |

Placebo 0.1 mg 0.2 mg 0.4 mg

Semaglutide once-daily

*MASH, metabolic dysfunction-associated steatohepatitis (also called NASH), a progressive form of MASLD/NAFLD
**Semaglutide is not approved for the treatment of steatotic liver disease

Newsome PN et al., N EnglJ Med 2020 Dartmouth
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There is a growing list of diseases that have now been demonstrated to
benefit from effective treatment of the underlying obesity

* Type 2 diabetes (T2D)

* Atherosclerotic cardiovascular disease (ASCVD)

* Heart failure with preserved ejection fraction (HFpEF)

* Chronic kidney disease (CKD)

* Metabolic dysfunction-associated steatotic liver disease (MASLD/MASH)
* Obstructive sleep apnea (OSA)

* Obesity-associated cancers

* Osteoarthritis

* Polycystic ovary syndrome (PCOS) — a major cause of infertility in women

... and with the new, highly effective medications, this list is growing very rapidly

Kaplan LM, 2024 Dartmouth
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Cardio-Renal-Metabolic Disease, Obesity, MASLD and Cancer

Unmet
clinical need
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We have entered a rapidly expanding 34 generation of anti-obesity medications

1960-2025
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*These medications are not approved for the treatment of obesity
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Physiological actions of GLP-1, GIP and glucagon

Metabolism
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In comparison to the number of patients in need of care ...

Adequate care of obesity and related disorders is a scarce commodity:

Too few providers with adequate expertise and experience

I Inadequate supply of therapies

Inadequate financial resources to overcome high cost and inefficiency of current
care model

Equitable access to this scarce commodity requires a new model of care:
I Training and reorganization of the clinical workforce to handle the coexisting diseases
I Patient prioritization by clinical need

I A more efficient care model that allows for appropriate scaling to that need
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Given the size of the problem, IF we are successful in overcoming these barriers...

I We should see an impact on obesity at a population level
* First, areduction in the severity of the existing obesity
e Later, areduction in the rate of obesity, as effective treatment effective prevention strategies

I We should see an improvement or reduction in the major complications of obesity, especially
diabetes, heart disease, kidney disease, liver disease, and obesity-associated cancers

I 'We should see significant advances in mental health and quality of life

* Which may lead to beneficial effect on social capital
I We may see a reversal of the recent trend toward reduced life expectancy
I We may see a decrease in health care costs
I We may see an improvement in economic productivity
I We may see food industry incentives moving from quantity to quality

I All of these changes would be predicted to generate the greatest benefit in populations with the
highest current rates of obesity

I Providing that access to obesity care is both sufficient and equitably distributed
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If we want to treat obesity more effectively ...

* We have to fully understand why it is a disease and how that disease differs from the
cultural desire for thinness

* We have to understand what being a disease means for the effective care of obesity (this
is the one thing that we can learn from other diseases)

* We have to fully understand the barriers to effective obesity care and the diverse forces
working against such care

* And most of all, we have to keep the needs and goals of the people living with obesity
foremost in our minds, even if many have been previously misled by the bias, stigma,
blame and discrimination that surrounds them
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The world as we know it is built on a story.

To be a change agent is, first, to disrupt the existing story of the
world, and second, to tell a new story of the world so that
people have somewhere to go.

Charles Eisenstein, Author

What is the current story of obesity?

How does it need to change?
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