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Definition and classification of obesity

« Overweight and obesity are major risk factors for several chronic diseases

* Body mass index (BMI) provides the most convenient

population-level measure of overweight and obesity currently available

Classification

BMI cut-off points for

definition (kg/m?2)

__weight (kg)

Ml ~ height (m2)

BMI cut-off points for action
in Asian patients (kg/m?2)

Underweight <18.5 <18.5
Normal range >18.5 and <25 18.5-22.9
Obesity >30
Obesity class | >30 and <35 27.5-32.4
Obesity class |l >35 and <40 32.5-37.4
Obesity class |l >40 237.5

WHO. Obesity and overweight. 2018. Available: http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight.



Global, regional, and national prevalence of overweight and obe5|ty

Boys <20 years Men =20 years Girls <20years Women =220 years
Overweight and Obese Overweight and Obese COverweight and ~ Obese COverweightand — Obese
obese obese obese obese
(Continued from previous page)
Maldives 7-9(6-5-9-5) 3-8(3-1-47) 26-8(24.6-289)  81(7-2-91) 18.0(150-21.3)  4-2(3-3-51) 54.0(517-56.3)  17-0(15-3-18.8)
Myanmar 4-6 (37-5-5) 1-9{1.5-2-4) 13-8(12.7-151) 45 (4-0-50) 74 (6-1-8.9) 2.8(2.2-3.5) 22.1(20-6-23-8) 84 (7-6-92)
Philippines G.G (4.5-6.6) 2.6 (2:1-3.2) 32.9(21.0-24.8) 41(3-6-47) G4 (4-4-6-6) 21(16-27) 25.9(23.8-28.7) 6.2 (5.5-7.0)
Sri Lanka 50 (4-1-6-0) 1-9(1-5-2-4) 19. .0-21.] 3-3(2.9-3-8) 89 (7-4-10-8) 2.2(1-8-27) 32-4 (29-8-35-1) 740 (6-2-7-8)
Thailand 133(11-4-159)  4.9(4.0-6.0) 6-5 (5.87-2) 154 (127-182)  5.6(43-6.9) 11-2(10-0-124)
Timor-Leste 70 (5-8-83) 3-8(31-4.6) 3-2(2.9-36) 32(7-291) 57 (4-6-7.0) 3-8(31-4.8) 0-0 1.5(1-3-17)
Vietnam 52 (43-6-3) 2.5 (2.0-31) 13-6(125-150)  15(1-3-17) 61 (5.0-7-4) 2.5(2:0-32) 12.3 {11-2—134] 17 (1-4-1.9)
Southern Latin America 313(28-0-344) 101(8-6-117) 60-0(58-0-619) 21.6(20:0-231) 264(237-29-6) 8-8(76-102) 53-.0(509-552) 23-6(221-253)
Argentina 291(24.9-331) 94(75116)  56.4(53559-2) 21.2(191-23-3)  23.6(19-8-27-8) 6.8(53-85) 481(45:0-51.1) 204 (183-22-6)
Chile 370(32-6-41-6) 11.9(9-6-143) 67-9(655-70.3) 22.0(20-1-241) 31-6(27-3-363) 12:4(10-0-151) 63-9(613-664) 303(27.9-3249)
Uruguay 31-2 (26-7-35-8) 97 (7-8-11-8) 59-6 (567-62-4) 233(211-25.6) 377 (328-431) 181(149-219) 531(499-561) 254 (23.0-27-9)
Southern sub-Saharan Africa 149 (13-7-161) 56 (4-9-6-4) 34.2(33-0-35-3) 117(10-9-12-4) 231(21-6-246)  74(67-81) 63.7 (627-647) 37-0(359-381)
Botswana 66 (5.5-7-9) 1-8(1-4-2:2) 215(197-235)  58(52-64) 22.4(18-8-264) 72(5-8-8.9) 52.6(50.0-551)  24-1(22:0-263)
Lesotho 91 (7-5-11-0) 440(3-2-4-9) 216 (19.9-23.3) 6.9 (6-2-7.6) 219(18-8-25.8) 5.7 (4-6-70) 60-2 (57-9-62.5)  31.3(29-7-32.8)
Mamibia 60 (4.9-72) 26 (21-3-2) 212(192-231)  60(53-67) 8.8 (7-3-107) 2:3(1-8-3.0) 42.4(39-8-451) 198 (17.9-21.9)
South Africa 18-8 (17-0-20-6) 7-0(6.0-8.2) 38.8(37-4-403) 13.5(12.6-14.5) 26-3 (24.3-28.5) 9.6 (8-5-107) 693 (68.1-70-4)  42.0(40.6-43-3)
Swaziland 11-6 {9-9-13-9) 3-3(27-41) 33-5(31-1-359) 10.9(9-8-12.2) 26-2 (22.6-304) 5-B(477-2) 68.6 (66-2710) 33.5(31.0-35.9)
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Waist circumference thresholds for - ==
abdominal obesity

POPULATION ORGANIZATION MEN WOMEN

Europid IDF 294 cm >80 cm

>37 inches >31inches
Caucasian WHO >94 cm (# risk) >80 ¢cm (# risk)

>37 inches >31inches

>102 cm (4 # risk) >88 cm (4 # risk)

>40 inches >35 inches
United States AHA/NHLBI (ATPIII) >102 cm >88 cm

>40 inches >35 inches
Canada Health Canada 2102 cm >88 cm

>40 inches 235 inches
European European Cardiovasc. Societies 2102 ¢cm >88 cm

>40 inches >35 inches

Asian (including Japanese)

290 cm
>35inches

>80 cm
>31 inches

Asian

290 cm
>35inches

280 cm
>31 inches

AACE/ACE 2016




Obesity guidelines have evolved

ACC/AHA/TOS NICE ENDO EASO AACE/ACE  European Practical and
Obesity Guidelines Obesity Guidelines Pharma Guidelines Obesity Guidelines Obesity Guidelines Patc';i?dt;lﬁ':sre
20141 20142 20153 20154 20165 for Adult Obesity

Management in
Primary Care
20196

Obesityracts —
AACH/ACE Guidelines —

S Obesityfarts

NICE S5t e ——
2013 AHA/ACC/TOS Guideline for the W Pharmacological Managerment of Obesity: An — AMERICAN ASSOCIATION OF CLACAL ENCOCANCLOGISTS
Management of Overweight and Obesity in Adults Erdocrine Society Clinical Practce Guideline

 COLLEGE OF ENDOCRII
‘COMPREHENSIVE CUINICAL PRACTICE GUIDELINES FOR
MEDIC TS

European Guidelines for Obesity European Practical and Patient-
™ tin Adult Centred Guidelines for Adult Obesity
Management in Primary Care

Obesity: identification, assessment and
management

Clnical gkl
Putlished: 27 Novenber 2014
™ —r

BMI-centric Complication-centric

BMI, body mass index.

1. Jensen et al. J Am Coll Cardiol. 2014;63:2985-3023; 2. NICE Clinical guideline. Avalable at: https://www.nice.org.uk/guidance/cg189; 3. Apovian et al. J Clin Endocrinol Metab. 2015;100:342-62; 4. Yumuk et al.
Obes Facts. 2015;8:402-24; 5. Garvey et al. Endocr Pract. 2016;22:842-84; 6. Durrer Schutz et al. Obes Facts 2019;12:40-66; 6. NICE Pathways. Available at: https://pathways.nice.org.uk/pathways/obesity.



https://www.nice.org.uk/guidance/cg189
https://pathways.nice.org.uk/pathways/obesity

Blood pressure
<130/85 mmHg
Cardiocascular

No manifestation
Lipid metabolism

HDL-C > 39.83 mg/dL(Men)

HDL-C > 50.27 mg/dL(Women)

TG < 150.58 mg/dL

Glucose metabolism

HbA,, < 6.0%

Fasting Glucose <110 mg/dL;
6.1mmol/I

(Metabolically healthy Obesity)

Van Vliet-Ostaptchouk et al., BMC Endocr Disor 14: 9, 2014

Novo Nordisk”

Metabolically healthy versus unhealthy obesity

Cardiovascular diseases

* Stroke

* Dyslipidaemia

* Hypertension

* Coronary artery disease
* Pulmonary embolism

* HFpEF

NAFLD

Gallstones

Type 2 diabetes
Prediabetes

Thrombosis

Infertility

* Subfertility

* hypogonadism (male)

* PCOS

* pregnancy complications

Gout

(Metabolically Unhealthy Obesity)

Sharma AM. Obes Rev 2010;11:808-9; Guh DP et al. BMIC Public Health 2009;9:88; Luppino FS et al. Arch Gen Psyqlatry 2010,67:220-9; Simon GE et al.
Arch Gen Psychiatry 2006;63:824-30; Church TS et al. Gastroenterology 2006;130:2023-30; Li C et al. Prev Med 2jl0;51:18-23; Hosler AS. Prev Chronic Dis

*Including breast, colorectal, endometrial, oesophageal, kidney, ovarian, pancreatic and prostate.



Increase risk

Thyroid cancer

with BMI

Liver cancer
Gallbladder cancer '
Stomach cancer
‘ \’t Pancreatic camj
Kidney cancer
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Prostate cancer

Multiple myeloma

Adenocarcinoma subtype
of esophageal cancer \
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Meningloma \Q_
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Postmenopausal
breast cancer
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cancer

Endometrial
cancer
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Common cancers

in obese women

breast
endometrial
colorectal
esophageal
rendl
gallbladder

American Assoclation for Cancer Research (AACR) Cancer Progress Report 2017
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Life expectancy decreases as BMI increases

100 - - Normal BMI =

DRSS almost 80% chance
80 - s of reaching age 70
60

BMI 35-40 kg/m? =
~60% chance of reaching
age 70

BMI range (kg/m?2)

Proportion still alive (%)
N
o
1

—— 22.5-25
2 -

04 O 33_32 BMI 40-50 kg/m? =
--O-- 35-40 ~50% chance of reaching
-o--40-50 | D age /70

0 I I I A
35 40 50 60 70 80 90 100

Age (years)



Novo Nordisk”

Individuals with “metabolically healthy obesity” still have a
higher risk of coronary artery disease

Underweight

Normal weight

Overweight

HR, hazard ratio

0 metabolic abnormalities

1 or more metabolic abnormalities

0 metabolic abnormalities

1 metabolic abnormality
2 metabolic abnormalities

3 metabolic abnormalities

0 metabolic abnormalities

1 metabolic abnormality
2 metabolic abnormalities

3 metabolic abnormalities

0 metabolic abnormalities

1 metabolic abnormality
2 metabolic abnormalities

3 metabolic abnormalities

Caleyachetty R et al. /] Am Coll Cardiol. 2017;70:1429-37
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Adjusted HR for coronary artery disease (95% Cl)

Metabolic abnormalities: diabetes, hypertension, and hyperlipidemia



Benetits of weight loss

Obesity related conditions

% weight loss

Benefits

Prediabetes

T2DM

10%

Dyslipidemia

Hypertension

Nonalcoholic
fatty liver
disease

Steatosis

> 5%

Prevention of T2DM

Reduction in A1C

» Reduction in number and/or doses of
glucose-lowering medications

« Diabetes remission especially when
diabetes duration is short

weight
loss

« Lower triglycerides
« Raise HDL-c
Lower non-HDL-c

+ Lower systolic and diastolic BP
« Reductions in number and/or doses of
antihypertensive medications

Reduction in intrahepatocellular lipid

Steatohepatitis

10-40%

Reduction in inflammation and fibrosis

AACE/ACE Comprehensive Clinical Practice Guidelines for Medical Care of Patients

wiath Oheacity, (D01 4)



Benefits of weight loss

Obesity related conditions

Polycystic ovary syndrome

% weight loss

Female infertility

Male hypogonadism

>5-10%
weight loss

Benefits

Ovulation

Regularization of menses
Reduced hirsuitism

Enhanced insulin sensitivity
Reduced serum androgen levels

Owulation
Pregnancy and live birth

o W AT TV IV TG

Increase in serum testosterone

when coupled with
exercise

Obstructive sleep apnea 7% 10 11% or more « Improved symptomatology
- Decreased apnea-hypopnea index
Asthma/reactive airway disease 7% to 8% or more - Improvement in forced expiratory
volume at 1 second
« Improved symptomatology
Osteoarthritis 210% - Improvement in symptomatology
5% to 10% or more « Increased function

AACE/ACE Comprehensive Clinical Practice Guidelines for Medical Care of Patients

wiath Oheacity, (D01 4)



Outlines of talk

* How to deal with obesity ?
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= Poor diet
= Lack of physical activity

= Genetics

= Medications e.g. smfuin snunvinu sasanudulatin mfasesd 180

= Endocrinopathies e.g. Cushing’s syndrome,
hypothyroidism

Chnsaioegee™



Assess for root cause of weight gain

Slow metabolism ? Increase food intake? B Reduced activity?

Age Socio-cultural factors Socio-cultural factors
Hormones Physical hunger Socio-economic limitations
Genetics Emotional eating Physical limitation

Low muscle mass Mental health issues Emotional factors

Weight loss Medication Medication

Medication




The o A’s Approach to Obesity Counseling

specialized/ intensive programs

BMI, comorbidities, readiness for change

benefit of weight loss and behavioral changes

problem solving process establish goals, monitoring




Treatment optlions

Continuum of Care

F 3

BMI| =235 with co-morbidites
BMI =40 without co-morbidites

BMI| =27 with co-morbidites
BMI =320 without co-morbidites

BMI| =25

Pharmacotherapy

Lifestyle Modification

(diet, physical activity, behavior modification)




Diets for Weight Loss (Dietary Strategies for Weight Loss)

3a. Prescribe a diet to achieve reduced calorie intake for
obese or overweight individuals who would benefit
from weight loss, as part of a comprehensive lifestyle
intervention. Any 1 of the following methods can be
used to reduce food and calorie intake:

a. Prescribe 1,200-1,500 kcal/day for women and
1,500-1,800 kcal/day for men (kcal levels are
usually adjusted ferthcindividual’s body
weight);

b. Prescribela 500 kcal/day or 750 kcal day energy
deficit; or

c. Prescribe one of tic-cvidence-based diets that
restricts certain food types (such as
high-carbohydrate foods, low-fiber foods, or
high-fat foods) in order to create an energy
deficit by reduced food intake.

A (Strong)




AACE/ACE Guidelines

CLINICAL PRACTICE GUIDELINES FOR HEALTHY EATING FOR
THE PREVENTION AND TREATMENT OF METABOLIC
AND ENDOCRINE DISEASES IN ADULTS:
COSPONSORED BY
THE AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS/
THE AMERICAN COLLEGE OF ENDOCRINOLOGY
AND THE OBESITY SOCIETY

« Carbohydrates 45-65% (high-fiber, whole-grain)

 Fruits (especially berries) and vegetables (especially raw) (24.5 cups
per day)

« Unsaturated fats from liquid vegetable oils, seeds, nuts, and fish
(including omega-3 fatty acids) 25-35%

« Added sugars <100 cal/day for women and <150 cal/day for men
25 gm







NUADMNYO IS

A2UIAYISI0HU

J1lvw:1a

Jr2HYIOY Jad3o7Hl U12n3nn:0



. CHULA - -
ABMI WavvililuovaoIHISOUIOUD

WSWILIITY 4,0 O rinsos [T

0IIsALUNS=UuauMsrHanlaululdthiu 1wy n=A H3obdauus:=nouduqAbluiugy

lonnuyus:=inn

. + - '
au Qu aon dv oU Y U1 alupy

naumuaaua::u ns:iwUan U1 0ndia nsuduvin
200 Alannads 240 ilannads 250 Alainads 290 Alainadsd

U=HOU Uliw:Ta Aauiavaidulnny/dia A2UIGYUISIOHT
310 Alannaos 330 Alanads 350 Alannadd 400 Alannads




() Iy & o a [ =]
ran(la)aufinds o908 §aIWh

%
a Qv [=|

® Aupnuald WWiuasas nnNe

1]

-0

=] Qs

" fin lean protein As lafndn
= Auladuannig

" Awcarb 71

" JgesameaywlnILazLAIanA




QS RAANUIULLLLSIAIU 5 5-7 Tamalunid@aniamiminlulnGasnag
ToRgnaslilanhidasas - Fursiiuiiiudsesiominnn

Ieﬂmmuau

Y
/ NONBNAK NoIsa _

N

&b NN 500 kcal /day

1

~ .
NONBAK




Physiological responses to weight loss = +
favour weight regain

Energy Energy
intake expenditure

Adipose tissue

-,

Vv GLP-1 V Leptin
Vv CCK

Vv PYY

A Ghrelin

1+ Hunger

1+ Desire to eat

CCK, cholecystokinin; GLP-1, glucagon-like peptide-1; PYY, peptide YY

1. Schwartz et al. Obes Rev 2010;11:531-47; 2. Sumithran et al. N Engl J Med 2011;365:1597-604



Weight management interventions are often followed
by weight rebound

5 —
a 0 /
X ,
o
c T2
©
c
@)
+~ -10 ~
c - -
o Very low-calorie diet
g _15 - —A— Modified diet + behaviour therapy
Intervention —- Very low-calorie diet + behaviour therapy
-20 + . . . . .

0 1 2 3 4 5
Years post-intervention

Data are from diet and behavioural interventions

Wadden et al. Ann Intern Med 1993;119:688-93
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CDC Recommendations for Physical
Activity
Adults 18 to 64 Years of Age ,{ Crucial \

Moderate Vigorous Strength
Intensity Intensity Training
| 10 | 2 or more
mins/week i
o 75 mins/week days/week

- - b - b -

OR

' Ty " Ty

_ _ Work all major
30 mins/day 15 mins/day muscles

for 5 days for 5 days J

b, s L
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Effects of Exercise

Fat use VS exercise intensity
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EFFECTS OF EXERCISE WITHOUT WEIGHT LOSS ON CHANGES IN
INTRA-ABDOMINAL FAT (1AF)

Sedentary Exercise Without
Obese Weight Loss

IAF IAF

oll ol

Exercise without weight loss is associated with reduction in intra-abdominal fat
(10-20%) and a consequent reduction in waist circumference.




Outlines of talk

» Current Anti-obesity Medications
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The journey of anti-obesity medications (approved in US)

) Phentermine/topiramate

Desoxyephedrine Diethylpropion Sibutramine Lorcaserin

Phendimetrazine Dexfenfluamine Withdrown 2010 withdrown 2020

withdrown 1997

, Mazindol
. senzphetamine _
m . rlistat
Phenmetrazine Fenf|uram| -

e
withdrown 1997
Chlorphentermine

Liraglutide 3.0mg
Naltrexone/bupropion

1. Chao A et al. Expert Opin Drug Saf. 2020;19(9):1095-1104.



Sibutramine reduced weight but increased
cardiovascular events

Status:
withdrawn from  g= @
the market = =
98.0— Primary Outcome Event
97.0- 18— ° Non-fatal myocardial infarction
’ * Non-fatal stroke
96.0- W 16— -+ Resuscitation after cardiac arrest
B0 E « Cardiovascular death
= 950 §  14- Sibutrami
- s ibutramine
fn 94.0+ Placebo O 12
< 9204 Eg
& W TR Placebo
91.0- \ ) u“ >
E Sibutramine g 6
s 90.0 E
89.0 .S, 4+
g 2
88.0- E _
ﬂﬂ-ﬂ/!/ T T T T T T T T 1T T T T T T T T T T T T T T T 0 , i | | |
\&5’-’ LR & o @‘“ R, & 0 12 24 36 48 60

Study Visit Months since Randomization

James WP, et al. New Engl J Med 2010;363:905-17
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Current anti-obesity medications

Withdrawn,
Feb 2020

GABA-R {5-HT,,-Ra

Lorcaserin &=
< —g
A"//v'g*;w;a/NE L j

. ), // = Appetite suppression
Topiramate 27> M SUEIFER

éPhentermine =
h—
L )" GLP-1R

Appetite suppression

Phentermine

ol

Naltrexone
Bupropion
Phentermine

(MNP
—@®

Appetite suppression

Llraglutlde 3.0 mg

CDN%

,‘ Pancreatlc

hpase

nal

GLP-1R

- Appetite suppression

Orlistat

ol |

Energy wastage

Lorcaserin and phentermine/topiramate are not approved for weight managemert in the EU.

5-HT2A-R, 5-hydroxytryptamine 2A receptor; D, dopamine; GABA-R, gamma-aminobutyric acid receptor; GLP-1R, glucagon-like peptide-1 receptor;
MOP-R, mu opioid receptor; NE, norepinephrine; WL, weight loss.

Patel. Metabolism 2015;64:1376-85; FDA approved drugs available at: http://www.fda.gov/Drugs/default.htm. Last accessed August 2019; EMA approved drugs. Available at: http://www.ema.europa.eu/. Last accessed August 2019



Efficacy of anti-obesity drugs

High BP, insomnia, palpitation,

Phentermine/topiramate ER
dry mouth, agitation

(Gadde et al. 2011)

Phentermine
(Aronne et al. 2013)

No long-term follow up

Nalt SR/b ion SR
altrexone SR/bupropion Insomnia, constipation, headache, dry mouth

(Greenway et al. 2010)

Liraglutide (Saxenda [liraglutide]
package insert 2014)

Gl side effects

Lorcaserin
(Smith et al. 2010)

Orlistat
(Aronne et al. 2013)

[ Withdrawn ]

Low potency, no appetite suppression, watery stools

0 2 4 6 8

% estimated weight loss (drug minus placebo)

NATURE REVIEWS | ENDOCRINOLOGY VOLUME 14 | JANUARY 2018
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Outlines of talk

* The role of metabolic surgery
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 Clinical Guideline s NIH uaz AACE/TOS/ASMBS
« BMI > 40 kg/m?
« BMI > 35 kg/m? wdouruiiTsndanmuss
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 Contraindication
o Tsamadansiisaly g% umssnmn

9 A Aa
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Type 2 diabetes CAD Hypertension CVA

Dyslipidemia Osteoarthritis  NAFLD/NASH
Venous insufficiency  OSA PCOS in female



Effects of Different Types of
Bariatric Surgery on Weight

Weight Loss as a Percentage of Excess Body Weight

Gastric banding 29-87 45-72 14-60
Laparoscopic sleeve gastrectomy 33-58 66 50-55
Roux-en-Y gastric bypass 48-85 53-77 25-68

« Pafients will often lose 2 - 1 pound per day for the first 3 mont

after surgery.

« Maximal weight loss occurs between 12 - 18 months

NS

Mechanick JI, et al. Endocr Pract. 2008;14(suppl 1):1-83. Mechanick JI, et al. Endocr Pract. 2013;19:337-372.
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Before
Liposuction

After
Liposuction

Abdominal liposuction does not significantly improve
obesity-associated metabolic abnormailities.

Klein S. NEJM 2004; 350:2549-2557



SRR Comparison of Glucose-Lowering Mechanisms Active
AL 5 after Bariatric Surgery and with Tirzepatide Treatment .
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