


Case

« 20220628

- M/46

- C/CHTHEE Aol

« Wt/Ht 179.3/127.7

« BMI 39.6

« BP 132/74

 Hx: total thyroidectomy(thyroid Ca. 10yra), HTN, DM
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« 20220628

« 20221122
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Weight cycling

* Yo-yo effect

* repeated loss and gain of weight
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Obesity stigma
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Nat Med. 2020 Apr;26(4):485-497



Partner organizations

American Association of Clinical Endocrinologists (AACE)
American Association for Melabolic and Barialric Surgery
(ASMBS)

American Diabetes Association (ADA)

Diabetes UK

European Association for the Study of Obesity (EASO)
International Federation for the Surgery of Obesily and mela-
bolic Disorders (IFSO)

Obesity Action Coalition (OAC)

Obesity Canada

The Obesity Society (TOS), USA

World Obesily Federatlion (WOEF)

Other scientific and patient societies

OPEN

American Academy of Sleep Medicine (AASM)
American Society for Nutrition (ASN)
Associalion of Brilish Clinical Diabetologists (ABCD)

The Lithuanian Society of Bariatric Surgery

Mexican Society of Obesity

National Lipid Associalion (USA)

Norwegian Society for the Surgery of Obesity

Obesity Australia

Obesity Care Advocacy Network (OCAN)

Obesity Collective

Obesily Medicine Association (USA)

Obesity Society of Nigeria

‘The Obesity Surgery Society India (OSSI)

Obesity UK

Romanian TFederation of Diabetes, Nutrition, Metabolic

diseases

The Royal College of Physicians -RCP- (UK)

« Russian Society of Bariatric Surgcons

« Sociedad Argentina de Cirugia de la Obesidad Enfermedad
Metabolica y Otras Relacionados con la Obesidad

« Sociedad Argentina de Obesidad y Iraslornos Alimenlarios

") Check for updates

Joint international consensus statement for
ending stigma of obesity

tion Canadienne des ergothérapeutes)

The Canadian Society of Endocrinology and Metabolism
(CSEM)

CIHR-SPOR  Chair in Innovative, Patient-Oriented,
Behavioural Clinical ‘Irials

Chilean Society for Bariatric and Metabolic Surgery

Colegio Mexicano de Cirurgia Para la Obesidad y Enferme-
dades Metabolicas

Croatian Society of Obesity

Dielitians of Canada

Dutch Society for Metabolic and Bariatric Surgery (DSMBS)
‘The Endocrine Society (USA)

European Coalition for People Living with Obesity (ECPO)
French Clinical Research Network in Obesity (FORCE)
French Society for Research and Care of Obesitly (AFERO)
French Society of Bariatric and Metabolic Surgery
(SOFFCO-MM)

Hellenic Medical Association for Obesity (HMAOQO)

B il e e T e el [l o L R ety

20204 statement

The Annals of Surgery

Cell Metabolism (Cell Press)

Cell Reports Medicine (Cell Press)

Clinical Obesity

The Lancet Diabeles & Endocrinology

Med (Cell Press)

Nature Rescarch (all journals)

Obesity

Obesity Reviews

Obesity Science and Praclice

Obesity Surgery

Pediatric Obesity

Surgery for Obesity and Related Diseases (SOARD)
Trends in Endocrinology and Metabolism (Cell Press)
Trends in Molecular Medicine (Cell Press)

Academic institutions and hospitals

« Baker Heart and Diabetes Institute. Melbourne,

Annctealia



Weight loss maintenance
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Weight loss maintenance

Look Ahead study
4yr f/u
T2DM and obesity

+ 7| MSCHH| 25%0|& dEct 5 7|&E22

- U VIS ME &F JEI7E RAE+5F 395 CVrisk R&
Definition Weight change Duration
Stevens et al. [4] 3% body weight NA ND
Berger et al. [6] 25% of weight lost 3 years

Manore [8] 5% or 1 unit of BMI 1 year




Weight loss maintenance difficulty
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Energy balance

Food

|

Energy lost in feces ~4——— Energy intake

Energy
absorbed

| Energy in circulation | ——*

glucose, fatty acids, —
amino acids ....

l Energy

Energy lost in urine +———

metabolized

Body

Energy -

| Fat (77%)

stores _

L— Protein (22%)

Basal metabolic rate Physical activity Thermogenesis

|

Energy Expenditure

(Heat production)

— Glycogen (<1%)
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Obesity System Map
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Hunger-satiety control centers in the
brain

 hypothalamic circuits
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Hunger-satiety control centers in the
brain

« Reward system

o \
Hedonics
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(inhibits meal size)
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Hunger-satiety signals

periphery

Energy demand and
drive to eat

Tonic inhibition of

energy intake

f

Resting Leptin and other

metabolic rate adipokines

11

Fat-free mass Fat Mass

A W

Body Composition

ENERGY

INTAKE

ENERGY
BALANCE

from the

4=
CCK, PYY, GLP-1
Ghrelin
Appetite Appetite
stimulating inhibiting
hormones hormones

\7?

Tonic appetite signals

ENERGY
EXPENDITURE

| Gastrointestinal Tract
Episodic appetite signals




Hunger-satiety signals from the

periphery

Blood metabolltes

ngher centers

; Gut
CcCK
Ghrelin
GIP, GLP-1, PYY

t SNS-Thyroid

Energy

p Cognition
. sensorial
fatty acids Learning
agminoacids | isaoiiiiiemia
< !
B v
Episodic signals
Y \ /
Tonic signals
Energy Y
ntake Leptin : Insulin

expenditure

Adipose tissue

J Endocrinol Invest. 2002 Nov;25(10):867-



Hunger-satiety signals from the
neriphery — Gl tract

« Gut hormone: A F 9| EH7| AKX}
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Hunger-satiety signals from the
neriphery — Gl tract

« CCK (cholecystokinin)
o SELY 1M
« CCKT1=E8M|0f 285t AAtE S =9
* PYY (peptide YY)
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Hunger-satiety signals from the
periphery — Adiposity signal

 Adiposity signal
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Hunger-satiety signals from the
periphery — Adiposity signal
* Leptin resistance

 hyperleptinemia + lack of response to hormone
. H|OH2 A|AMSHE Q| PTP1B, TCPTPL| &5l =7}

Central leptin resistance Central and peripheral leptin resistance
a) Failure to cross the QBB p @ | p—
¥ ) . ™\
’

b) Impaired expression of leptin receptors

o0,
°
& albia / 1. Low gen
i in o 2. Gene mutation

c) Impaired leptin signaling pathway

SOCSs3 STAT3
PTP-1B
NPY POMC

-~

Cell Metab. 2011 Nov 2;14(5):684-99.
Expert Opin Ther Targets. 2015 Jul;19(7):893-91



Gut hormone

 key regulators of energy homeostasis
« O] g2 O X[ AFEO] A HAZM § Z=tE
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- Energy restriction2 XS Z 20 X5t
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» Gut hormone &H[2| Hat= MS A0 == OfHX| MLt
weight regain= drive



Gut hormone

50 participants c severe
obesity

 After 10 weeks very low
energy diet (VLED)

e 52 weeks f/u

« Mean w/t loss 13.5+0.5kg
at 10wks

7.9+1.1kg at 52wks

95
All patients (ITT)
g 90
E
20
> 85
= Patients who
completed
80+ the study
1
0 I Rioll I 1 I I T 1
0 810 18 26 36 44 52 62

Week

Figure 1. Mean (+SE) Changes in Weight from Baseline to Week 62.

The weight-loss program was started at week 0 and completed at week 10.
ITT denotes intention to treat.

N Engl J Med. 2011 Oct 27;365(17):1597-6



Gut hormone

—e— Baseline = O- Week10 - /% - Week 62

—e— Baseline —O- Week10 - A - Week 62
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Figure 2. Mean (+SE) Fasting and Postprandial Levels of Ghrelin, Peptide YY, Amylin, and Cholecystokinin (CCK) at Baseline, 10 Weeks,

and 62 Weeks.

Figure 3. Mean (+SE) Fasting and Postprandial Ratings of Hunger and
Desire to Eat at Baseline, 10 Weeks, and 62 Weeks.

Ratings were based on a visual-analogue scale ranging from 0 to 100 mm.
Higher numbers indicate greater hunger or desire.




Gut hormone

Hormone Overall effect of energy restriction on | Specific diets/circumstances
circulating levels [6]

Ghrelin 1 /| during ketosis [10]

GIP 1

PP 1

GLP-1 l < 1n low carbohydrate diet [13]

PYY |/

CCK !

Neurotensin l

Amylin !

Eur J Intern Med. 2021 Nov;93:3-



Gut hormone

- LIOIY E S E
= 4

A= O

« Ketogenic diet (Low
carbohydrate)

« Meta-analysis

Study
Fullness/Satiety

Johnstone et al. (20)

Ratliff et al. (55)
Subtotal (12 = 0.0%, p = 0.553)

Hunger

Johnstone et al. (20)

Ratliff et al. (55)
Martin et al. (54) _{
<

Subtotal (12=0.0%, p = 0.418)

Desire to Eat

\Vas

Johnstone et al. (20) L

Ratliff et al. (55)
Subtotal (12=0.0%, p = 0.576)

— T

WMD (95% Cl)

2.40(-14.06, 18.86)
7.90 (0.26, 15.54)
6.92(-0.01, 13.86)

-9.40 (-22.34, 3.54)
-0.40(-9.10, 8.30)

-5.96(-9.29, -2.63)
-5.48(-8.50, -2.45)

-12.10(-25.43, 1.23)

-7.60 (-16.03, 0.83)

-8.89(-16.01, -1.76)

T
-10
Decreased

0

T

10
Increased

Study

Fullness / Satiety
Soenen et al. (SSP) (53)
Soenen et al. (alac) (53)
Sumithran et al. (29)
Soenen et al. (SP) (53)
Westerterp-Platenga et al. (52)
Lejeune et al. (50)
Hursel and Westerterp-Platenga (47)
Kovacs et al. (48)
Lejeune et al. (49)
Westerterp-Platenga et al. (51)
Subtotal (12 = 0.0%, p = 0.869)

Hunger

Soenen et al. (alac) (53)
Diepvens et al. (46)
Soenen et al. (SSP) (53)
Sumithran et al. (29)
Soenen et al. (SP)
Westerterp-Platenga et al. (52)
Lejeune et al. (50)
Kovacs et al. (48)
Hursel and Westerterp-Platenga (47)
Lejeune et al. (49)
Westerterp-Platenga et al. (51)
Subtotal (12 = 0.0%, p =0.978)

Desire to Eat

Soenen et al. (alac) (53)
Soenen et al. (SSP) (53)
Soenen et al. (SP) (53)
Sumithran et al. (29)
Subtotal (12 = 0.0%, p = 0.707)

Prospective Consumption
Soenen et al. (SSP) (53)

Soenen et al. (alac) (53)
Soenen et al. (SP) (53)
Sumithran et al. (29)
Subtotal (12 = 0.0%, p = 0.482)

AL

WMD (95% Cl)

4.00(-9.13,17.13)
7.00 (-4.96, 18.96)
0.50 (-7.93, 8.93)
4.20(-3.84, 12.24)
4.80(-2.26, 11.86)
9.50 (2.64, 16.36)
10.00(3.34, 16.66)
7.40(0.93,13.87)
6.00 (-0.08, 12.08)
7.20(1.71, 12.69)
6.54(4.25,8.84)

-10.70 (-22.46, 1.06)
-3.80(-14.38, 6.78)
-3.40 (-13.20, 6.40)
-2.60(-11.81, 6.61)
-2.00(-10.23, 6.23)
-0.30(-7.94, 7.34)
-0.80(-8.25, 6.65)
-1.60 (-8.66, 5.46)
-4.90(-11.76, 1.96)
-2.50(-9.16, 4.16)
-1.50(-7.38, 4.38)
-2.55(-4.90, -0.20)

-6.80(-20.13, 6.53)
-4.00 (-14.58, 6.58)
1.10(-8.31, 10.51)
0.90(-7.92, 9.72)

-1.29(-6.37,3.79)

.70 (-11.11, 7.71)
-8.30(-17.32, 0.72)
-0.90 (-8.35, 6.55)
0.20(-5.88, 6.28)
-1.92(-5.74, 1.89)

T
-10

Decreased

T
10

Increased

Obes Rev. 2015;16:64-76



Metabolic adaptation
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Metabolic adaptation

% of Initial Weight
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Metabolic adaptation

e Persistent metabolic

adaptation A oo B c
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Obesity (Silver Spring). 2016;24:1612-9



Adipose tissue
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Adipose tissue

—

Weight maintenance

Adipocyte

l Weight loss

1?

* Adipogenic potential

* Lipid storage capacity

* Adipokine secretion pattern

* ECM remodelling

* Lipolysis

* WAT browning and/or beiging
* Inflammation

* Hypoxia

* microRNAs

* Mitochondrial function

Weight regain

Nat Rev Endocrinol. 2019 May;15(5):274-2¢



Adipose tissue

Obese Weight Reduced Relapsed
l Cell Size Hypertrophy
Hyperplasna"
T SNS tone 1 Leptin + SNS tong ! Leptin T SNS tone
¥ SNS responsivity || : T, I] 2 1 SNS responsivity Il T
! Glucose/TGIFFA | GlucoselTG/FFA I Glucose/TG/IFFA

Obes Rev. 2015 Feb;16 Suppl 1(Suppl 1):45-



Adipose tissue

Weight cycling2 Fat massS 2N 2 Z7tA|7|LE?
Well designed study2| £-X|
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Reward

Wanting

- BY S 052 U =20 maf Yo

e increased incentive salience of food
. Ao T 2R, XES MY

« mesocorticolimbic reward

» dopamine, glutamate, opioid and endocannabinoid

neurotransmission

* Liking (pleasure)
. COFOITf 22 GO
* nucleus accumbens pathwayE A&
« opioid and endocannabinoid activity

Prefrontal
Cortex

Nucleus ™
Accumbens

Ventral _ ;
Pallidum “Liking”
/

Central \ Ventral

Lateral

Ll Hypothalamus

Tegmental Area



. Oill—ﬂl Alet d|

. HlOtoIAS

HIBH/SdH ST 5
CHot d2X|e E

A C
AARZOE C}2 B8

NW>0B

Appetite. 2012 February ; 58(1): 303-31



Hypothalamic-pituitary-thyroid axis
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Hypothalamic-pituitary-thyroid axis@| 2t £

impaired secretion of TSH
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« Obesity-related increases in sympathetic nerve activity

« Chronic SNS overactivity
 adrenoreceptor sensitivity |
* impaird energy expenditure
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 sympathetic activity 2| &2~
« cardiac parasympathetic function 1
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Table 1| Predictors of weight regain after weight loss in adults with obesity

Factor

Glucose homeostasis variables
at baseline or changes during
diet

Total plasma cysteine level

Initial weight loss

Eating behaviour variables

Bariatric surgery aspects
Exercise perception

Depressive symptoms

Satisfaction with weight loss

Genetics

Epigenetics

Associations

* Baseline fasting insulin associated with weight regain

* Baseline insulin sensitivity (M value) inversely associated with
weight regain

* Change in fasting insulin and insulin resistance as defined by
HOMA during weight loss inversely associated with weight
regain

Total plasma cysteine level 2 years after RYGB associated with
weight regain between 2 and 4 years after surgery

* Increased weight loss associated with successful weight
maintenance (=10% weight loss maintained)

* Increased weight loss associated with better weight
maintenance

* Increased weight loss achieved at 6 months associated with
more successful 2-year weight loss (>5%)

* Weight loss inversely correlated with weight regain

* Increased weight loss at week 3 predicts success at 1 year
(=5% weight loss)

* Reduced BMl inversely associated with weight regain

* Reduced disinhibition and reduced food addiction at end of
weight loss associated with successful weight maintenance
(=10% weight loss maintained)

* Internal disinhibition associated with weight regain

* Reduction in disinhibition during weight loss associated with
less weight regain

A dilated gastrojejunal stoma diameter is a risk factor for weight
regain

Perceived exertion during submaximal exercise associated with
weight regain

* Antidepressant use associated with return to baseline weight
* Reduced baseline depressive symptoms predict weight loss
success at 1 year (25% weight loss)

Increased satisfaction with weight loss associated with better
weight maintenance

* SNPs in multiple genes associated with waist circumference
regain

* PPARG2 genotype predicts weight regain

* FTO genotype predicts weight regain

* SNPs in multiple genes predict weight regain

* SNP in the ADRB2 gene predicts rebound weight

Levels of methylation in NPY and POMC promoters associated
with success of weight maintenance (210% or <10% weight
regain)
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