Obesity
Weight-Regulation
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Prevalence

2016 650,000,000
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Aetiology of Obesity: Numerous Complex and Interrelated Factors

Genetie Biochemical

Neurologic and
Physiologic

Environmental 4 Cultural and
Psychosocial
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89,404 men and women 15 to 65 years of age

Underweight “‘Underweight
6.3% Normal weight 5.29%
Normal weight v\ 12.6% ™\

39.2%

—U_'ﬁfverwmg Overweight
57%
42.8%
11.1%
Men Women

anghorbani M, Obesity (Silver Spring). ; ; -
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Papua New Guinea 79.5

7 Egypt - 46.6

9 Qatar : 45.3

18 USA : 35.5

22 UAE : 31.4
Kuwait

Turkey

England

Finland
Brazil
Italy
China

Japan




‘candidate gene” approach whole-exome sequencing

1994
leptin discovery

2013-2014
1997-1998 new LEPR and BBS mutations
LEP and_ ACPI, TMEMNM1IE, MYTIL
LEPR mutations KSRZ2
TUB

on genes Sl slie o i by 5 (Ala 4 G0l G50 50D 0 U O senlise
Adiponectin

FTO( <l 40 Sl alasinl () Hl)

Adrenergic receptor, GAD2,



Hormones

External influences




12O FIORMONES

» Ghrelin » Glucagon-like
peptide 1 (GLP-1)
Gastric inhibitory
polypeptide (GIP)
Leptin
Amylin
Insulin

Greenway F. Int J Obes. 2015;39: 1188-1196
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Leptin, fatty acids,
adiponectin, TNF-o.,
==y PAI-1, cytokines
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esHy-assocmte meta01c 1sturances

|

Mental
* Attention

r (
Cardiovascular
* ASCVD

1 3
Musculoskeletal
* Osteoarthritis

1

Urogenital
* Infections

Skin
* Psoriasis

Coagulation
* Thrombosis

deficit diseases
* Depression
* Anxiety
* Panic disorders

\J

Malignant

* Hypertension

* Atrial

fibrillation
* Heart failure

Several types

of cancer:
* Colon
* Breast
* Pancreas

* Lung
embolism

\J

Metabolic

* Type 2 diabetes

* Fatty liver disease
* Dyslipidemia

* Callstones

* Gout

* Fatigue

* Physical
impairment

* Back pain

Al

Reproduction
* Male infertility

* Hypogonadism
* PCOS

* |ncontinence

\ J

Pulmonary

* Sleep apnoea
* Asthma

+ COPD
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Gut-brain regulation of food intake

Adipose tissue
* Leptin
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Afferent

vagal nerve

= CGhrelin

= Leptin

« GLP1

* PYY

= GIP? i
@
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Circulation

f

Liver
« FGF21

Pancreas

* Insulin

* Glucagon
* Amylin

= CCK

* Glucagon
. PYY

» GLP1

* GIP?
» Amylin
« GLP1

Stomach
» Ghrelin

Intestine
* PYY

= GLP1

= GIP

« OXM

» CCK




Death to

Fat Cell Structure & Components Cell Receptors Disbetes

/ Fat reservoir

Mitochondria " ~ ~" (Droplet)

Endoplasmic e e
Reticulum (ER)# - Cell
‘ Membrane

(Triglycerides)

Protein
Molecules

Golgi apparatus " Cytoplasm

Dr Mapud Ha

GLUT4 Transporte e




Brown Adipocyte

Nucleus
Lipid droplet
Mitochondria
Milk Droplet

Golgi
Apparatus
Rough

Endoplasmic
Reticulum




Visceral

»  Visceral fat, is what most people know as
‘belly fat’. This is the white fat that is
stored in your abdomen, surrounding
your major organs.

»  Visceral fat can increase the risk of an

array of health issues, including:

«  Obesity

« Coronary heart disease

. Stroke

. Diabetes

. Cancer

- Dementia N DIS

. Arthritis ™ et

«  Sleep disorders 0 i
disease, and

«  Sexual dysfunction some cancers.

. Depression

. Hormonal health issues | DRJOCKERS cou

H EALTHY BODY UNHEALTHY BODY
B s AR




Eticology and Pathophysioclogy

Subcutaneocous and visceral adipose tissue:
structural anmnd functional differences

ML PMohsen Thrabhirm

Summary

TYPES OF FAT

s VISCERAL
10-20% in Men | 5-7% in Women

« First to go in Weight Loss

« Accumulates with Stress

« Surrounds Organs

+ Predictor of Metabolic Syndrome

« More Insulin-Resistant

« Releases High Amounts of
Pro-Inflammatory Cytokines

4 SUBCUTANEOUS

80% Total BF

« "Stubborn" Fat

« Estrogen Increases this Type
+ May Play a Protective Role

+ Less Metabolically Active

DRJOCKERS.COM « Normal Buffer System for

SUPERCHARGE YOUR HEALTH Excess Energy Intake

Anatomical differences The
main areas for subcutaneous
fat deposition are the
femerogluteal regions, back
and anterior abdominal
wall. About 80% of all body

fat is In the subcutaneous
area. The abdominal fat is
present in two main depots:
subcutaneous and intra-
abdominal. Intra-abdominal
fat Visceral fat accounts for
up to 10-20% of total fat in
men and 5-8% in women.
The amount of visceral fat
Increases with age in both
genders.




FEMALE

Lower
Body

Upper
Body




75 billion 75 biltion 75 biltion

0.9 ug per cell 0.6 g per cell 0.2 pg per cell

\/\/\/

Figure ml‘(’m s in adipose cellulanty with we redug subjects. (Data from Hirsch )
Adipose

hicag \..u Book, 197

lulanty in relation to human obesity. In: Sto L n..n(.H, d. Advances in internal medicing, vol |7

Impaired insulin action already in
apparent healthy subjects

Metabolically: Healthy

Journal of
Internal Medicine
Founded in 1863

Unhealthy

Body weight

Fat cell size

Fat cell
insulin action




Human Weight Gain Illustration
() = 10 Billion Fat Cells (about 10 Ibs. of Body Fat)

Normal Weight Normal Weight + 15 lbs. Normal Weight + 60 lbs.

& B I

Fat Cells Normal Size, Fat Cells Increase in Size, Fat Cells Increase in Size
Normal Number Normal Number and Number
Total Body Fat = 30 lbs. Total Body Fat = 45 1bs. Total Body Fat = 90 1bs.




LB Procursor colls i
1

¢ Mature Adipocytes Cell siz <70 ~70-120 «>120 (maimal ~300 pm diameter)
e ——————————————————————————— —— — ’
Small Adpocytes Large Adipocytes Very Large Adpocytes

) G
————D>

S

Impared dffecentaton Impared/Limited exXpansion 1 Secretion of FFA and pro-nflammatory Cytokineg
of precursor colls of smal and large adipocytes

- - Socretion of adponectn

Insulin response and glucoss uptake

N vV

The proportion of

small and large cols
Impaired hipid storage function and <

dysroguiated energy metabolism
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1. Stand up straight. Don't slouch. | 0
2, Fin the smallest part of your wais, It s generally located right above \\H l ll | |||||“ I
your belly button. Measure your waist circumference with a tape measure.

3, Find the widest part of your hips or buttocks. Measure your hip

circumference here with a tape measure,

. To calculate your waist to hip ratio, divide your waist circumference J T
by your hip circumference, DR O(”R




(BMI) w089 2ol

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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BMI(kg/m2)

Underweight <18.50 <18.50

Normal range 18.50 - 24.99

23.00 - 24.99

25.00 - 27.49

35.00 - 37.49

c Ardle & Katch - Essentials of exercise physiology,
ACSM's - Resource manual for guidelines for exercise testing and prescription
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Life Expectancy Decreases as BMI Increases

Obesity
definition:

BMI range (kg/m?)

—- 225-25
25-30

-0~ 30-35

-0 3540

--0-- 40-50
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Measure height OV}E[1 aq @
Measure weight W97 NS TP _QNOW
Calculate BM! DR as [«

- 2
BMI =kg/m Obesity

BMI does not consider
muscle or fat distribution

(not for children, elderly, highly muscular adults & others)

Measure European, sub-Saharan African, Mediterranean & Middle Eastern ~ Waist
waist ; Men: 294 cm, Women: 280 cm circumference
circumference reflects visceral

*If BMI is >25 and adiposity in adults
<35 kg/m?

South Asian, Chinese, Japanese, South & Central American

Men: 290 cm, Women: 280 cm

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

T T T
40 50 60

Age (years)

Data are based on male subjects; n=541,452.
Prospective Studies Collaboration. Lancet 2009;373:1083-96.

BMI 40-50 kg/m? =
~50% chance of reaching
age 70

Western g




) Body mass component (kg)

Body mass component (kg)

)

Reference man

AL Age: 20-24 y
60 Stature: 174.0 cm (68.5 in)
50
40 -
Body fat
30 y
20 10.5
(15.0%)
10 .
()
70 Reference woman
Age: 20-24 y
60 Stature: 163.8 cm (64.5 in)

48.2
(85.0%)

15.3
(27.0%)

Body fat

(Note differences in fat
and muscle content)
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MNMuscle

Essential
fat

Nonessential —
{(storage) fat

Bone




female skin male skin







Escalation from Lifestyle Intervention

Bariatric
surgery
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Blood pressure

® Fall of about 10 mm Hg in svstolic and diastolic blood pressure in
hypertensive patients

Diabetes
® Fall of up to 50% in fasung glucose for newly diagnosed patents

People at risk for diabetes, such as those with impaired glucose
tol erance

& = 30% fall in fasting or two hour insulins

& = 30% increase in insulin sensitivicy

@ J0-60% fall in ncidence of diabetes

Lipids

@ Fall of 10% in total cholesterol

@ Fall of 15% in low density lipoprotein cholesterol
@ Fall of 30% in origlvcerides

® Hise of 5% in high density lipoprotein cholesterol
Mortality

o = 20% fall inall canse mortality

e = 30% fall in deaths related o diabetes

& =407 fall in deaths related o obesity




m Patients with severe
obesity should be
treated Initially in a
medical program that
focus on

= Diet
= Activity
= Lifestyle changes

= Behavior modification,
and

= Specialized psychosocial

assessment and support Psychosocial
Support
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This is usually the first option or treatment. It can include a
combination of regular exercise and a . This can help
to lower the body’s overall fat levels and also liver fat.

It’s good to decrease body weight by 10%. They include various
diet programs including:

JAtKIns
(1F)

Paleo

Vegetarian/Vegan



https://fattyliverdisease.com/paleo-diet-pros-and-cons/
https://www.top10ketoproducts.com/ketosis-how-does-it-work-in-fat-burning/
https://www.top10ketoproducts.com/can-you-do-intermittent-fasting-while-doing-the-ketogenic-diet/
https://fattyliverdisease.com/mediterranean-diet-for-beginners/

A KETO DIET

WHAT CAN | EAT

22 9%
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S—10% 20-25% S0-75% = S 1IS—30% 40—-70%5%
carbs protein fat protein fat

WHAT T0 EAT:

- Healthy Fats : - Full-Tfat Dairy
- EQas ' - NUutis & Seeds
- Meat - Leafy Greens
- Poultry - Low Carb Veggies
- Seafood ' a9 - Berries

-@-@@-@

BREAD PASTA SUGCGAR MILK CORN BEANS RICE




PALEO DIET PYRAMID

WATER

HHHH

VITAMINS

FRUITS
BERRIES

SAFE STARCHES
VEGETABLES

SEAFOOD
MEAY
FISH

OIL SEEDS
PROTEIN
FATS

BREAD SUGAR MILK

RICE CORN BEANS POTATOES

The paleo diet pyramid includes wholesome ingredients and excludes

processed foods.




PALEO DIET

4020

Non starchy
vesctables

What to eat?

*Fruits What to avoid?
*Vegetables

*Nuts and seeds

*Lean meats, especially grass-fed animals or
wild game

*Fish, especially those rich in omega-3 fatty
acids, such as salmon, mackerel and
albacore tuna

*Qils from fruits and nuts, such as olive oil or
walnut oil




Eats
normally

Women:
500 calories

Men:
600 calories

Eats
normally

Eats
normally

Women:
500 calories

Men:
600 calories

Eats
normally

Eats
normally




1-Day 16/8
Fasting plan

Black coffee AM 0
Even in the fasted period,
you can drink water, black 08

coffee, and tea as long as it
has no sugar, milk, etc.

Lunch

PM
ol 1 2 Eat a hearty lunch with fiber
; rich vegetables.
L

Grilled chicken salad would
4 be a good option.

Mid-day Snack o
If you get hungry mid-day, you 03
can have a snack like Creek

yogurt with berries.

PM Dinner
0 7 Since your eating window

closes at 8pm, it's a good
idea to start eating at 7pm

&

End Eating

-2 PM b
Your eating window finishes
at 8pm. You may drink 08

water if desired.

fitwirr.com




Paleo Diet Chart

TOTAL CALORIES )
(kcals/Day)

2130




Mediterranean Diet Pyramid
La Piramide de la Dieta Mediterranea

Wine
Inn moderation

Vino

en nmoderacion

huevos,
quesos,
Y yogur
En raciones moderadas,
diariamente a semanalmente

|

=

Eggs,
Cheese,
and Yogurt

Moderate portions,
daily to weekly

Drink Water
Bebe Agua Pescado
Y
Mariscos

Frecuentemente por lo
menos dos veces a la semana

Frutas, /

vegetales,
granos enteros,
aceite de oliva,
frijoles,
nueces, (=
legumbres,
semillas,
hierbas )
y especias

Base cada alimentacion
en estos ingredientes

— .»",
')\:,{z}"

Realize

actividad

fisica;

Disfrute

sus comidas
con otros

Illustration by George Middleton

Fish
and
Seafood

Often, at least
two times per week

Fruits,
Vegetables,
Grains
(mostly whole),
Olive oil,
Beans, Nuts,
Legumes
and Seeds,
Herbs
and Spices

Base every meal
on these foods

Be
Physically
Active;
Enjoy
Meals

with Others

© 2009 Oldways Preservation and Exchange Trust

www.oldwayspt.org




7 Day GM Diet Plan

All fruits except bananas

All vegetables except potatoes

All fruits and vegetables
except bananas and potatoes

8 bananas & 3 cups of low fat mik

300g of chicken breast or beef
& 6 tomatoes

300g of chicken breast or beef
& vegetables

Brown rice & vegetables
& fruits juice

genera motofrs 1et




Diethylpropion/afepra
mone

Stanford University

Merrell National Drug

1933-1938 (USA)

1959-present (EU)

Methamphetamine

Abbott Laboratories

1947-1979 (USA)

Phenmetrazine

Ciba-Geigy Corp

1956-present (USA)

Phendimetrazine

Carnick Laboratories

1959—present (USA)

Phenylpropanolamine

Thompson Medical

1960-2000 (USA)

No data for
controlled treatment
>52 weeks

No controlled
treatment >52 weeks

Hyperthermia, tachycardia, fever,
tachypnoea, death

Nausea, constipation, insomnia, headache,
tension and irritation, seizures

Nigh risk for abusiveness and addiction

Nausea, diarrhoea, dry mouth

Nausea, diarrhoea, dry mouth

Haemorrhagic stroke

Fenfluramine and
dexfenfluramine

Wyeth Ayerst

1973-1997 (USA)

—2.8%/-5.4%

Cardiac valvular insufficiency and
pulmonary hypertension

Cathine (nor-
pseudoephedrine)
(53.3 mg, OD, oral)

Riemser Pharma

1975—present (EU, only
for short-term use)

—2.4%/-6.6% to
9.9% (dose-
dependent, short-
term use only)

Tachycardia, increase in blood pressure,
restlessness, sleep disorder, depression

Sibutramine (10 mg,
OD)

Abbott Laboratories

1997-2010 (USA, EU)

+0.7%/-1.7%

Non-fatal myocardial infarction and
stroke (in individuals with pre-existing
CVD)

Phentermine (15—
30 mg, OD, oral)

Teva Pharmaceuticals

1959-present (USA,
only for short-term use)

—1.7%/-6.6% to
—7.4% (dose-
dependent)

Palpitations, elevated blood pressure

Rainbow pills

Clark & Clark and
others

1961-1968 (USA)

No controlled
treatment >52 weeks

Insomnia, palpitations, anxiety, increase
in heart rate and blood pressure, death



https://www.nature.com/articles/s41573-021-00337-8#ref-CR34
https://www.nature.com/articles/s41573-021-00337-8#ref-CR34
https://www.nature.com/articles/s41573-021-00337-8#ref-CR34
https://www.nature.com/articles/s41573-021-00337-8#ref-CR34
https://www.nature.com/articles/s41573-021-00337-8#ref-CR34
https://www.nature.com/articles/s41573-021-00337-8#ref-CR285
https://www.nature.com/articles/s41573-021-00337-8#ref-CR32
https://www.nature.com/articles/s41573-021-00337-8#ref-CR154
https://www.nature.com/articles/s41573-021-00337-8#ref-CR286
https://www.nature.com/articles/s41573-021-00337-8#ref-CR287

Drug (full dose Weight loss
and Company Approval (placebo/dru §Side effects
administration) )

CB1 receptor blocker

Rimonabant
(20 mg, OD)

Orlistat
(120 mg TID, oral)

5-HT, serotonin agonist

Lorcaserin i
(10 mg, BID, oral)



https://www.nature.com/articles/s41573-021-00337-8#ref-CR288
https://www.nature.com/articles/s41573-021-00337-8#ref-CR289
https://www.nature.com/articles/s41573-021-00337-8#ref-CR65

ISympathomimetic/anticonvulsant

Phentermine/to Depression, suicidal

. - O/ [— (0)
piramate ER 1.29%/=7.8% ideation, cardiovascular

2012—present 0
(with titration) (USA) g(; 9;?651%) >€ events, memory loss, birth
(15 mg/92 mg, OD, P defects

oral)

IOpioid receptor antagonist/dopamine and noradrenaline reuptake inhibitor

Naltrexone
SR/bupropion Orexigen —1.3%/-5.0%
SR 2014—present | to—6.1%

Therapeutics
(with titration) || . (USA, EU) (dose-
(32 mg/360 mg, ' dependent)

BID, oral)

IG LP1R agonists

Liraglutide

(with titration) 5 Nausea/vomiting,
(3.0 mg, OD, Novo Nordisk ?8;1\ pErcLaJs)e nt —2.6%/—8% diarrhoea, constipation,

subcutaneous pancreatitis, gallstones
injection)

Seizures, palpitations,
transient blood pressure
elevations

Semaglutide

(2.4 mg, once _
weekly, Novo Nordisk 2021 (USA) —2.4%/-14.9%

subcutaneous
injection)

Nausea/vomiting,
diarrhoea, constipation



https://www.nature.com/articles/s41573-021-00337-8#ref-CR290
https://www.nature.com/articles/s41573-021-00337-8#ref-CR291
https://www.nature.com/articles/s41573-021-00337-8#ref-CR291
https://www.nature.com/articles/s41573-021-00337-8#ref-CR292
https://www.nature.com/articles/s41573-021-00337-8#ref-CR176
https://www.nature.com/articles/s41573-021-00337-8#ref-CR38

How Obesity Drugs Work !

Suppress Appetite

Early Satiety

Alter Fat Digestion
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Pancreas

1 Insulin secretion
Liver Intestine Brain Muscle I Insulin synthesis
} Cluconeogenesis ¥ Gastricemptying & Food intake T Insulin sensitivity 4 Clucagon secretion
 Steatosis | Gastrointestinal ~~  Reward behaviour T Clucoseuptake | Apoptosis
motility 4 Palatability 1 B-Cell survival

Glucagon-like peptide 1 receptor (GLP1R) agonism exerts both direct and indirect
effects on energy and glucose metabolism in key peripheral organs as well as the brain.




Cotadutide
(MEDI0382)

AstraZeneca

Phase |1

12D,
NASH

NCTO04019561
NCT03235050

Bl 456906

Boehringer
Ingelheim

Phase ||

Obesity,
T2D

NCT04153929

Efinopegdutide
(“APSGLP/GCG)

Hanmi
Pharmaceuti
cal

Phase |1

NASH

NCT03486392

OXM

Eli Lilly

Phase |

12D

See Related
links




GIP/GLP1 dual agonists

Tirzepatide Eli Lilly

?IP/GLP peptide Eli Lilly
GIP/GLP peptide

0 Eli Lilly

NN9709 Novo Nordisk

Discontinued

Obesity, T2D

12D

Obesity, T2D

NCTO04657003

See Related links

See Related links

See Related links




Development | ClinicalTrials.go

Agent Company Stage v ID/ref.2

HM15211 Hanmi

(“APSTriple : Phase |1 NASH |NCT04505436
: Pharmaceutical

Agonist)

GGG tri-agonist Eli Lilly See Related links

NN9423 Novo Nordisk O_Il_Dze[S)lty See Related links

cIPRagonist =gy iy Phase | T2D  See Related links
long acting

ZP 6590 Zealand Pharma Preclinical Obesity See Related links




(ELi\E’igEIEQZtIde Hanmi ~ phase 1] T2D R
Pharmaceutical NCT03496298
Analog)

Rybelsus Novo Nordisk Phase 111 Obesity NCT03919929

Danuglipron : : NCTO04707313
(PF-06882961) Phase” Obesity, T2D -\ cT03985293

PF-07081532 T2D NCT04305587

HM15136 :
Hanmi

(“APSGlucagon h ical Phase | Obesity See Related links
Analog) Pharmaceutica




Withaferin A

Celastrol

Leptin/amyli
n

Academic,
non- Phase 1

commercial

Academic,
non- Preclinical

commercial

Amylin
Pharmaceuti Discontinued
cals

Obesity,
T2D

Obesity,
2D

Obesity,
12D

See Related
links



https://www.nature.com/articles/s41573-021-00337-8#ref-CR293
https://www.nature.com/articles/s41573-021-00337-8#ref-CR294

PYY

analogue Eli Lilly

NN9748 Novo
(NN9747) | Nordisk

NNCO0165-
Novo

1875_+ sem Nordisk Phase II
aglutide

Obesity,
T2D

Obesity,
T2D

See Related
links

NCTO03574
o84

NCT04969
939




KBP-089

Nordic
Bioscienc
es

Phase |

NCTO0390
7202

KBP-042

Nordic
Bioscienc
es

Discontin
ued

12D

NCTO0323
0786

Davalinti
de

Amylin
Pharmace
uticals

Discontin
ued

Obesity,
T2D

See
Related
links




Development L ClinicalTrials.
Indication

Company stage gov ID/ref.2

CYTO009- Cytos : See Related
GhrQb Biotechnology FIESS Szl links

See Related

Nox-B11 links

Noxxon
Pharma

| Preclinical | Obesity

Hyperphagia
Millendo in patients
AZP-531 Therapeutics § Discontinued § with Prader— § NCT03790865
SAS Willi
syndrome




GFD15)

Continuum
Biosciences

Novo Nordisk

Preclinical

Phase I

Obesity, NASH

Obesity

See Related
links

See Related
links

LY-3463251
(GDF15
agonist)

Lilly

T2D, obesity

NCT03764774

NJ-9090/CIN-
109 (GDF15
agonist)

Jansenn/CinFi
na Pharma

Phase I

Obesity




Medication T2DM Dyslipidemia Hypertension CVD outcomes Notable trials
Orlistat!? IBG; | Alc ITG; |LDL 1SBP XENDOS
Jtotal chol. |DBP
Phentermine/ IBG; | annual ITG; |LDL 1SBP CONQUER
topiramate3+4 incid. of T2DM THDL |DBP SEQUEL
Bupropion/ 1 Alc 0.6% TG 1SBP COR-I
naltrexone®® JLDL 1DBP COR-II
THDL (both minimal) COR-Diabetes
Liraglutide® | cumulative ITG; |[LDL 1SBP IMACE by SCALE
incid. of T2DM THDL |DBP 13% LEADER
JA1c 0.3% (1.8mg dose)
Semaglutide®1° J Alc 1.6% TG 1SBP IMACE by STEP 1
|DBP 26% SELECT
(1mg dose) SUSTAIN 6

BG, blood glucose; CVD, Cardiovascular Disease; DBP, diastolic blood pressure; HDL, high density lipoproteins; TG, LDL, low density lipoproteins;
MACE, major adverse cardiovascular event; SBP, systolic blood pressure; T2DM, Type Il Diabetes Mellitus; TG, triglycerides;

1.Hollander PA, et al. Diabetes Care. 1998;21(8):1288-1294. 2.Sahebkar A, et al. J Am Soc Hypertens. 2018;12(2):80-96. 3. Garvey WT, et al.
**% ANNENBERG CENTER FOR HEALTH SCIENCES Am J Clin Nutr. 2012;95(2):297-308. 4.Gadde K, et al. Lancet. 2011;377(9774):1341-1352. 5.Hollander P, et al. Digbetes Care.

*** AT EISENHOWER 2013;36(12):4022-4029. 6. Apovian C, et al. Obesity (Silver Spring). 2013;21(5):935-943. 7.Pi-Sunyer X, et al. N Engl J Med. 2015;373(1):11-22.
Imparting knowledge. Improving patient care. 8. Victoza™ [package insert]. Novo Nordisk. 9.Wilding J, et al. N Engl J Med. 2021; 384:989-1002. 10.Marso SP, et al. N Engl J Med.
2016;375(19):1834-1844.




Energy Balance

mHxcess energy whether from
m Fat
= Carbohydrate

m Protein

can be converted into fat and stored in fat cells



Energy Balance

mlf energy in = energy out

= Maintain weight

mlf energy in > energy out

= Gain weight
m Stored as fat
mlf energy in < energy out

® [ose weight

® Body pulls on fat stores and lean tissue



Why Treat Obesity?

 Contributes to approximately 300,000 deaths a year,
making it 2" only to smoking as a cause of death

 Contributes or causes to many other health problems
Including:
— Type 2 Diabetes Mellitus
— Coronary Artery Disease
— Degenerative Joint Disease
— Certain Types of Cancer
— Nonalcoholic Steatohepatitis
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Adjustable Gastric Band Procedure
Gastric
Sleeve ‘ I:suphagus-__a_____‘\

Diaphragm
Pylorous

Flow of Food

Adjustable

\ / Gastric Band

Resected

N
Stomach 2 ~_Smal

Intestine Remainder of Stomach

Roux-en-Y Type of Gastric Bypass Procedure

Esophagus — \
Diaphragm\ = 78taples
- h

Bypassed Part of Stomach

New Stomach Pouch

Flow of Food

Unused Portion
of the Small Intestine < Small Intestine




Side Effects & Complications

1 in 200-300 patients in the US die from bariatric surgery

* |ron deficiency « Nausea

* Vitamin B,, deficiency - Vomiting

* Folic Acid deficiency - Abdominal pain

 Dehydration « Constipation

- Vitamin A deficiency < Marginal ulceration

» Electrolyte deficiency  Gallstones

* Protein deficiency - Bleeding ulcer

* Hyperparathyroidism - Obstruction of the stomach outlet

* Follow up of nutritional and
metabolic problems after bariatric
surgery

« Diabetes Care 28:481-484,2005






Side Effects & Complications
1 in 200-300 patients in the US die from bariatric surgery

Iron deficiency .

ol el . Nausea

Vitamin B, deficiency - Vomiting

Folic Acid deficiency - Abdominal pain

Dehydration - Constipation

Vitamin A deficiency - Marginal ulceration

Electrolyte deficiency « Gallstones

Protein deficiency - Bleeding ulcer
Hyperparathyroidism - Obstruction of the stomach outlet

Follow up of nutritional and
metabolic problems after
bariatric surgery

Diabetes Care 28:481-484,2005

Shikora SA. Nutrition in Clinical Practice. 2000;15:13.
www.mayoclinic.com. Surgery for obesity: What is it and is it for you?. Accessed February 15, 2005.
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Orlistat (Xenical)

» Gastrointestinal lipase inhibitor that blocks the absorption of
up to one third of ingested fat.

* In addition to helping reduce weight, orlistat has been shown to
also:

— lower plasma low-density lipoprotein cholesterol (LDL) cholesterol
levels.

— The decline in LDL cholesterol is greater than that expected due to
weight loss alone.

— Lower HgbA1C in diabetic patients



Orlistat Prevents Fat Digestion by Binding to Gastrointestinal
Lipases

Intestinal Lumen Mucosal Cell

P L1p2°
Orlistat ‘ TG
V ody
MG
S

Bile Acids

Micelle
TG=triglyceride; MG=monoglyceride; FA=fatty acid



Gastrointestinal Side Effects of Orlistat Therapy

| Year 1 | | Year 2
I Placebo I Orlistat l I Placebo I Orlistat
Fatty/oily stool | 5 | 31 | 1 | g
Increased defecation | 7 | 20 | 2 2
Liquid stools | 10 | 13 | 5 | 8
Fecal urgency | 3 | 10 | 2 | 3
Flatulence | 3 | 7 | 2 | 3
Flatus with discharge | 0 | 7 | 0 | 1
Fecal incontinence | o | 7 | o |} 2
Oily evacuation | 1 | 6 | 0 | 5
Low plasma vitamin
conc:
Vitamin A | o6 | o3 || o8 |} o0
Vitamin D ] o6 | 51 |} o8 | 31
Vitamin E | 0.9 | 4.6 | 0 | 1.6

Values are percentage of subjects. Sjostrom et al. Lancet 1998;352:167.



Summary

Weight loss with obesity

medicines is modest

Obesity medicines are not a
substitute for diet and
exercise

Weight loss is often not
maintained after drug is
discontinued

Most obesity medicines are
not covered by insurance

Drug W1 loss
Sibutramine 4-5 kg
Phentermine 3-4 kg
Orlistat 2-3 kg
Metformin 2 kg
Exenatide 2-3 kg
Bupropion 2-3 kg
Fluoxetine Mixed
Topamax 6-7 kg
Rimonabant 6-7 kg




m Positives
m [t’s not all bad

= Food is natural and a great place to
make modifications for both weight &
overall health

= Support, accountability and
commitment

m Useful
m There are some amazing stories. ..



Weight Loss
Supplements



Weight LLoss Supplements

B Increase energy

m Block dietary fat

expenditure absorption
®m Modulate
b ohod B [ncrease water
Ccarbo Y€ rate elimination
metabolism

m Enhance mood

B [ncrease satiet ,
y B Other miscellaneous

B Increase fat oxidation :
or unspecified

or reduce fat

synthesis




Weight IL.oss Supplements

Chromium and Ginseng
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Ginsana

In case of fatigue, loss of
concentration, weakness
and exhaustion




Weight LLoss Supplements

Chromium and Ginseng




Weight LLoss Supplements

Chromium and Ginseng




Weight LLoss Supplements

Chromium and Ginseng
m Ginseng has preliminary data suggesting that it

may improve glucose tolerance

®m No RCTs in humans have shown greater weight
loss with ginseng when compared to placebo



Weight LLoss Supplements

Chromium and Ginseng

® The Good:
® They may be safe

m The Bad:
= No good RCTs to show efficacy

m The Ugly:

m Potential renal failure



Weight ILoss Supplements

Glucomannan, Psyllium, and Guar Gum

m Increases satiety
= Guar gum
® Glucomannan

= Psyllium



Weight LLoss Supplements

Glucomannan, Psyllium, and Guar Gum

B Action: soluble fiber that absorbs water within
the gut causing a fullness sensation

m May improve control of diabetes and

hyperlipidemia (fiber affect)



Weight Loss Supplements

Glucomannan, Psyllium, and Guar Gum

B Glucomannan: 3 (small) RCTs showed dosages
of 3 to 4g per day were tolerated and yielded
modest weight loss

m Psyllium: Showed no ditference in weight loss
in patients with Type 2 Diabetes (but did

improve glucose and lipid parameters)

B Guar gum: 11 RCTs showed no benefit over
placebo



Weight LLoss Supplements

Glucomannan, Psyllium, and Guar Gum

® The Good:
® They may be safe

m The Bad:

= No good RCTs to show efficacy, save modest weight
loss with Glucomannan

m The Ugly:



Weight LLoss Supplements

Act on Fat Oxidation or Synthesis
m [ncrease fat oxidation or reduce fat synthesis
= L-carnitine
® Hydroxycitric acid (Garcinia Cambogia)
= Green tea
m Green Cottee
= Vitamin B.
m Licorice
= Conjugated linoleic acid

® Pyruvate



Weight Loss Supplements

Act on Fat Oxidation or Synthesis

m Hydroxycitric Acid:

m [nhibits mitochondprial citrate lyase, leading to
decreased acetyl coenzyme A production and
decreased fatty acid synthesis

m 12-week RCT of mildly overweight women showed
nearly 1.5 kg weight loss at 750mg

® However, a larger study of men and women showed
no difference at 1,500mg dose



Weight LLoss Supplements

Act on Fat Oxidation or Synthesis

m Conjugated linoleic acid:

= In mice, reduces fat deposition postulated to be
through increased fat oxidation and decreased
triglyceride uptake in adipose tissue

m 12-week RCT of 3.4 to 6.8 g/day showed no change
in BMI and mild to moderate GI symptoms

m May increase insulin resistance



Weight LLoss Supplements
CLA= Conjugated Linoleic Acid

Conjugated linoleic acid 1somers

i "

CLA (trans 10, cis 12)

Both the cis-9, trans-11 and trans-10, cis-12 CLA isomers
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ConjugatediLinoleic Acid

1000 m|

Helps Reduction
of Body Fat*

Supplement Facts
Serving Size 1 Softgel

% Daily Value

Calories
Calon

Other Ingredients: Gelatin, glycerin and purified water.
No preservatives, artificial flavour or colour, wheat, dairy, soy,
gluten, yeast or sugar.
Directions: Take 1-2 softgels daily before meals
directed by a healthcare practitioner.
Warnings: KEEP OUT OF REACH OF CHILDREN. Do not
se if you are pregnant or breastfeeding. Consult a healthcare practition

prior to use if you have any medical condition(s) including liver and/or h

metabolic syndrome and if you are dial Discontinue

care practiioner if you experience any ab

IS BROKEN OR

or as

discomfort

DO NOT USE IF SECURITY SEAL

MISSING.

Storage: Store at room temperature in a dry, dark place

tightly closed.

*These statements have not been evaluated by the Food and Drug

Administration. This product is not intended to diagnose, treat, cure or
nt any diseases
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Marketed & Distributed by NCC
NCC, 300 Don Park Road, Markham, Ont. Canada.
MADE IN CANADA




[l WEIIGHT MANAGEMENY

REAL SCIENCE.

bber naturals

|

. »
~
=
]

CONJUGATED LINOLEIC ACID

SUPPORTS HEALTHY BODY COMPISTT™
= AIDS INWEIGHTLOSS®

= INCREASES METABOUC RATE*

= REDUCES BOOY FAT*




Weight LLoss Supplements

Act on Fat Oxidation or Synthesis

m Green tea 1n one study increased fat oxidation
and thermogenesis; however, study not designed
to assess weight loss

m [icorice reduced body fat mass without change
BMI; however, shown to also have adverse
outcomes of pseudoaldosteronism, hypertension
and hypokalemia



Weight LLoss Supplements

Act on Fat Oxidation or Synthesis

m Pyruvate at 6g per day had a 1.2 kg weight loss

compared to placebo over six weeks

m Vitamin B. and r-carnitine have not had any trial
to support claims of causing weight loss



Weight LLoss Supplements

Act on Fat Oxidation or Synthesis

® The Good:
® They may be safe

® Pyruvate may have weight loss

m The Bad:

= Minimal and sometimes conflicting data to support
weight loss

m The Ugly:

® Conjugated linoleic acid may increase insulin
resistance



Weight LLoss Supplements

WWUIPPW‘ J
Chitosan

m Block dietary fat absorption

m Chitosan



Weight ILoss Supplements

Chitosan

Blocks fat absorption by binding to negatively charged
fat molecules within the intestinal lumen

Five RCTs (all by the same investigators) showed
etfective weight loss

However, three other well-designed RCTs (by different
investigators) showed no differences in weight loss

No proof of increased fecal fat excretion in healthy
individuals taking Chitosan



Weight LLoss Supplements

Chitosan
B The Good:
m They appear be safe
m The Bad:

= Some investigators show etfectiveness in pootly
designed studies

= Should note be taken by those allergic to shellfish
m The Ugly:
= Ditferent investigators show no effect of Chitosan
on weight loss



Weight LLoss Supplements

Miscellaneous Other Supplements

m Miscellaneous or unspecified
® Laminaria
= Spirulina (blue-green algae)
= Guggul
= Apple cider vinegar



Weight LLoss Supplements

Miscellaneous Other Supplements

m Spirulina contains phenylalanine, which 1s
reported to inhibit appetite

m However, in 1981, the FDA declared it to be

ineffective for weight loss and no studies have
since looked at it for weight loss

m Other substances here have also never been
studied for weight loss



Nonprescription Weight Loss Products

Product

Alli: OTC version of
prescription drug
orhistat (Xenical)

Bitter orange

Chitosan

Chromium

CLA

Country mallow
(heartleaf)

Ephedra (Ma Huang)

Green tea extract

Guar gum
Hoodia

Senna

Claim

Decreases absorption of dietary
fat

Increases calories burned
Blocks absorption of dietary fat

Increases calories burned,
decreases appetite, and builds
muscle

Reduces body fat and builds
muscle

Decreases appetite and increases
calories burned

Decreases appetite

Increases calorie and fat
metabolism and decreases
appetite

Blocks absorption of dietary fat
and increases feeling of fullness

Decreases appetite

Cathartic; causes dharrhea

Effectiveness

Effectve; weight-loss amounts
typically less for OTC
VETSUS prescription

Insufficient reliable evidence
to rate

Insufficient reliable evidence
to rate

Insufficient reliable evidence
1o rate

Possibly effective
Insufficient reliable evidence
Lo rate

Possibly effective

Insufficient reliable evidence
to rate

Possibly ineffective
Insufficient reliable evidence

1o rate
Insufficient reliable evidence

Safety

FDA investigating
reports of liver injury,
pancreatitis

Possibly unsafe

Possibly safe

Likely safe

Possibly safe

Likely unsafe and banned
by FDA

Likely unsafe and banned
by FDA

Possibly safe

Likely safe

Insufficient information

Likely unsafe

Data from Natural Medicines in the Chnical Management of Obesity, Natural Medicines Comprehensive Database, http//naturaldatabase therapeutic
research.com:80/ce/ceCourse aspx®s=ND & cs=& pee09% 2D 32 & cecn 1 & pme5, Accessed on April 19, 2011

CLA, Conjugated hinoleic aad; FDA, Food and Drug Administration; OTC, over the counter




The End
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