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Principle of Weight
Management
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Principle of Weight Management

Inspiration and determination

Goal setting: short-term goal & long-term goal
Choosing a diet that's right for you

Increased energy expenditure

Self-monitoring

Sleep

Probiotics

Stress

O L

Support

10. Positive attitude



Principle of Weight Management

1. Inspiration and determination
% The most important factor
% Drives behavior

2. Goal setting
% Short term-goal for goal achievement
% Long term-goal for optimum BW/BMI
% Limit setting

3. Choosing a diet that's right for you
% Could be done continuously in a long term
% Too hungry = over-eating!!!
% Method alternating



-

Weight loss diet regimens

. General Recommendation (J, Carbohydrate, |, Sugar, 1*Protein, |, Fat, 1*Vegetable/Fiber,

‘" Drinking water)

% Metabolism boosting meals (High protein, Low fat, No carb with 1 day

cheating/week)

% Plate method

Calories reduction

Paleolithic diet

Mediterranean diet

“Eating breakfast like a king, lunch like a prince, and dinner like a pauper”
Intermittent fasting (including Time-restricted eating, TRF)

Ketogenic Diet

10



4.

Principle of Weight Management

Increased energy expenditure
‘*EAT or exercise
M EE, lean mass, BMR, lipolysis, GH
T NEAT
Aerobic exercise
Moderate intensity 150 min/week (walking)
Vigorous intensity 75 min/week (running)

Muscle strengthening, all muscle groups
>2 days/week (8-12 repetitions, 2-3 sets)

Pedometer goal:
5,000-10,000 steps/day

11



Principle of Weight Management

5. Self-monitoring
Weighing
Bathroom scale
Feedback (self-awareness)
Fat = light weight = stepwise
Food Record
Calories
Response
Feedback

6. Sleep

Deep sleep =2 GH 2> 1lipolysis
Lack of sleep
Sleep deprived people = J leptin, T ghrelin 2 T appetite

GH = growth hormone

12



Principle of Weight Management

7. Probiotics
Faster gut & colonic transit time
1*Stool frequency
/*Stool consistency
J Flatulence

1 recovery of tight junction between epithelial cells = prevent bacterial
movement & J inflammation from LPS = 1 insulin sensitivity at

hypothalamus 2 “‘satiety

1 GLP-1 & PPY in intestine> |, appetite, 1 fullness

LPS = lipopolysaccharide, GLP-1 = glucagon-like peptide 1, PYY = peptide YY

13



Principle of Weight Management

8. Adjust behavior when stressed

% Stress X eat

9. Support
% Friend, family
% Social

% Environment

10. Positive attitude
% Don’t give up

% Can always start over

14



Weight regain



Weight Regain

T Weight reduction 5-10% within 3-6 months
T Weight Regain
* Obvious in ~6-12 months after weight loss
* >25% within the first year
* >50% within 2 years
* >80% within 5 years
T Causes
* UFat 2 U lInsulin & leptin 2 1 appetite

* U TEE (REE & non-REE) from |, body composition
(J metabolically active component e.g. FFM)

* UFFM = high risk of weight regain or even 1*BW

TEE = total energy expenditure, REE = resting energy expenditure, FFM = fat-free mass

16



Weight Regain

T Causes

* J Thermogenesis not associated with BW & body composition called “adaptive
thermogenesis” (AT) or J EE > | body composition

* Occurring

* Eating less >2 weeks

* Optimum ~10% weight loss of initial BW or after 12-20 weeks of loosing weight
*JT13
* SNS
* Unlimited eating=> rapid weight regain

* 1" Energy intake

* J Energy expenditure from J FFM and prolong AT

* 4 weeks 2 normal BMR (new body composition)

AT = adaptive thermogenesis, EE = energy expenditure, BW = body weight, T3 = Triiodothyronine,

SNS = sympathetic nervous system, FFM = fat-free mass, BMR = basal metabolic rate

17



Diet break or
Cheat days



Diet break or Cheat days

Eating less >2 weeks
* L RMR
* Adaptive thermogenesis

* Could be normal after diet refeed

T Diet break or cheat days
* Eucaloric or ~5-10% a little bit 1* or J, than current BW, not initial BW
* Diet control, not over eating
* Short term ~1-3 days
* Or prolong >4 days to several weeks
* Maintain BW to stimulate RMR & thermogenesis

* More effectiveness in weight loss

RMR = resting metabolic rate, BW = body weight

19



Weight loss
maintenance



Weight loss maintenance

Voluntary weight loss at least 10% of initial BW and maintain at least 1 year
Voluntary weight loss at least 5% of initial BW and maintain at least 2 years
Generally, weight loss ~7-10% of initial BW in 6 months after that ~5-6% of initial BW

Within 5 years, 13-20% of people can maintain weight loss

BW = body weight

21



Factors associated with successful weight maintenance

. Inspiration
. Reaching a self-determined goal weight
. Autonomy

. Initial weight loss = more initial weight loss, more successful weight maintenance

. Eating breakfast regularly

1
2
3
4
5. Calorie Reduction and Portioning of food eaten
6
7. Control of over-eating with eating restraint

8

. Physically active lifestyle

* Elfhag K, Réssner S. Who succeeds in maintaining weight loss? A conceptual review of factors associated with weight loss maintenance and weight regain. Obes Rev. 2005;6(1):67-85.
* Hall KD, Kahan S. Maintenance of lost weight and long-term management of obesity. Med Clin North Am. 2018;102(1):183-97.
* Wing RR, Phelan S. Long-term weight loss maintenance. Am J Clin Nutr. 2005;82(1 Suppl):222S-5S.
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Factors associated with successful weight maintenance

9. Self-monitoring = weighing & food record
10. Psychological strength and stability

11. Self-efficacy

12. Ability to handle life stress & coping strategy
13. Socialization & thinking flexibility

14. Social support

15. Being able to maintain weight after prolong weight loss

* Elfhag K, Rossner S. Who succeeds in maintaining weight loss? A conceptual review of factors associated with weight loss maintenance and weight regain. Obes Rev. 2005;6(1):67-85.
* Hall KD, Kahan S. Maintenance of lost weight and long-term management of obesity. Med Clin North Am. 2018;102(1):183-97.
* WingRR, Phelan S. Long-term weight loss maintenance. Am J Clin Nutr. 2005;82(1 Suppl):222S-5S.
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Percentage of total weight loss

EXERCISE
PHYSIOLOGY

Percentage of Total Weight Loss

Figure 30.22 » GCeneral trend for the percentage composition of the weight lost during 4 weeks of caloric restriction.

24



The fasting state

% When fat reserves are gone.
% Degradation of essential proteins begins
% Loss of heart and liver function

% Prolonged starvation - death

% Stored fat = provides adequate energy during fast or rigid diet, but vitamins and
minerals must be provided.

% Sufficient dietary glucogenic amino acids are needed to replace those being used for
gluconeogenesis.

% Rations for those on a weight-reduction diet are commonly fortified with vitamins,

minerals and amino acids or proteins.

25



Weight gain

Obesity

Energy balance

Weight maintenance

Weight loss

| Food intake Energy expenditure

100

Exercise -
Activity
_ Energy
75 NEAT expenditure

Thermic effect of meals

Percent of daily energy expenditure

http://4.bp.blogspot.com/-
obEju6EGjzo/T6FmMPh8cgol/AAAAAAAAEXA/e
uaH3NKQBss/s1600/NEAT_graph.png

http://www.precisionnutrition.com/wordpress/wp-
content/uploads/2009/04/energy-balance-continuum.jpg
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Management of Obesity:
Clinical Perspectives
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Today’s Outline

How much weight do | need to lose?

How many calories should | eat when | try to lose weight?
How do | lose weight?

How do | avoid weight regain after successful weight loss?

Bariatric surgery

32



AANSSUNISLSOU L UATU

ol

Mentimeter

D)
[=]

https://www.menti.com/

33


https://www.menti.com/

1. How much weight do | need to lose?



“Clinically meaningful weight loss”

7% initial weight
+24 loss in high risk pts
Placebo

A A——h—4 A

Metformin

Lifestyle

Change in Weight
(kg)
|
N
1

Diabetes Prevention
Program (DPP)
NEJM. 2002 7;346(6):393-403



“Clinically meaningful weight loss’

Diabetes Prevention
Program (DPP)
NEJM. 2002 7;346(6):393-403

Cumulative Incidence

of Diabetes (%)

4

407 58% reduction in Placebo
diabetes risk B
30 -
Metformin
| Lifestyle
20
III’
I
10 — I
0 =

Year

I | I I | I 1 I
0O 05 1.0 15 20 25 3.0 35 4.0
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2. How many calories should
| eat when | try to lose weight?

Negative energy balance
E intake < E expenditure



“3500 kcal per pound rule”

Negative 500 kcal/day or 3500 kcal/wk
- weight loss 1 pound/wk (0.5 kg/wk)

1 pound
of fat

= 3,500 kcal




E intake <| E expenditure

What is my energy expenditure ?



Energy Expenditure

= BMR + PA

= BMR x activity factor
(1.25)

BMR Estimation by Harris-Benedict Equation
M: 66.5 + (13.75 x kg) + (5.003 x cm) - (6.775 x age)
F: 655.1 + (9.563 x kg) +(1.850 x cm) - (4.676 x age)
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Energy Expenditure

Body Weight (kg)
40
50
60
70
80
90
100

Male (kcal/day)

1665
1840
2010
2180
2350
2520
2700

Female (kcal/day)

1560
1680
1800
1920
2040
2160
2280
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Summary: Weight loss goals

* 5-10% of initial body weight
* Minimum weight loss to achieve health benefits

* 0.5 - 1 kg/week of weight loss

* This means that the effects of intervention are becoming
apparent

* Aim for a negative energy balance of 500-750 kcal/day

42



3. How do | lose weight ?



Obesity Treatment Pyramid

For select
patients; most
effective ~—

treat t
reatmen - surgery

| | || | -: | | | | | | | ||
Can add 3-8%
placebo-
subtracted ~—

weight loss Pharmacotherapy

TN « 4 . e ey
Foundation of Djae Prvysiez] Aeglviny

il weight 4 >

management
approaches

Lifastyle Wlodificziior) .
www.obesit\./online.org

Slide courtesy of Dr.Caroline Apovian




Guide for Selecting Obesity Treatment

BMI Category (kg/m?)

Treatment 25-26.9

Diet, Exercise,
Behavior Tx

Pharmaco-

Class | Class Il Class Il
27-29.9 30-34.9 35-39.9 >40

With co-

therapy morbidities

Surgery

Slide courtesy of Dr.Caroline Apovian

With co-
morbidities
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Lifestyle Modification

1. Diet
2. Physical activity
3. Behavioral therapy
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* 6-6-1
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Plate Method
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Which menu has more calories?
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Physical Activity

* Aerobic exercise
* Moderate intensity 150 min/week
* Vigorous intensity 75 min/week

(walking)
(running)
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Physical Activity

* Aerobic exercise
* Moderate intensity 150 min/week
 Vigorous intensity 75 min/week

* Muscle strengthening, all muscle groups,
>2 days/week (8-12 repetitions, 2-3 sets)

(walking)
(running)

55



Muscle Strengthening

56



Physical Activity

* Aerobic exercise
* Moderate intensity 150 min/week
* Vigorous intensity 75 min/week

* Muscle strengthening, all muscle groups,
>2 days/week (8-12 repetitions, 2-3 sets)

* Pedometer goal:
5,000-10,000 steps/day

(walking)
(running)

57
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Bariatric Surgery
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Indications for Bariatric and Metabolic Surgery

AHA/ACC/ TOS
(2013)

Circulation 2014;
24; 129 (25 Suppl 2):
$102-38.

IFSO-APC

consensus (2011)

Obes Surg 2012;
22:677-684

DSS-11 (2016)
FOR T2DM PATIENTS

Diabetes Care 2016;
39:861-877

Ethnicity

No comorbid
diseases

Significant
obesity-
related co-
morbidities

Did not specify
BMI 240 kg/m?

BMI = 35 kg/m?

Asians
BMI 235 kg/m?

Should be
considered if BMI
> 30 kg/m?

May be
considered if BMI
> 27.5 kg/m?

Asians

Recommended
if BMI = 37.5 or
2 32.5 with
poor glycemic
control

Consider if
BMI=>32.50r2
27.5 with poor
glycemic
control

Others

Recommended
if BMI =240 or 2
35 with poor
glycemic
control

Consider if
BMI=>350r 2
30 with poor
glycemic
control

62



Initial evaluation

. .. Patient understanding and
Indications .
compliance

Referral to multi-disciplinary bariatric clinic

Preoperative evaluation

Post-operative evaluation and follow-up

At 2 weeks, every 3 months in year 1, then every 6-12 months

63



Laparoscopic Sleeve
Gastrectomy (LSG)

64



Small stomach
pouch

Alimentary or
Roux limb

Excluded portion
of stomach

Duodenum
Roux-en-Y (bypassed)

Gastric Bypass (RYGB)
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Benefits

* Short term
 Weight loss
* Glycemic control and diabetes remission
* Improved quality of life

66



Control

Lifestyle modification 5-10%
= -10
% Banding
=
T
=
E
E} 0- Vertical-banded gastroplasty -
Bariatric o
surgery 30-40%
Gastric bypass
=30-
Small weight regain afterwards

0o 1 2 3 4 6 8 10 15
Max Weight Loss at ~ 1 year Years N Engl ) Med
No. Examined 2007; 357:741-52
Control 2037 1768 1660 1553 1490 1281 982 886 190
Banding 376 363 357 328 333 298 267 237 52
Vertical-banded gastroplasty 1369 1298 1244 1121 1086 1004 899 746 108
Gastric bypass 265 245 245 211 209 166 92 58 10

igure 1. Mean Percent Weight Change during a 15-Year Period in the Control Group and the Surgery Group,
ccording to the Method of Bariatric Surgery.
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LSG and RYGB

Laparoscopic Laparoscopic
Operation sleeve Roux-en-Y gastric
gastrectomy (LSG) | bypass (RYGB)
Weight loss ++ +++
Diabetes ++ +++
remission
Complexities and + +++

operative time

68



D Body-Mass Index

Weight Loss

0.0
Medical therapy
~2.0- 3

v

=

@ -4.0-

T

@

E _60- P=0.006

% P<0.001

%0 -8.0- Sleeve gastrectomy

£

o 3 —3

=30.95 : P<0.001
Gastric bypass
-12.0-+ T T T T T 1
0 3 6 9 12 24 36
Month

Value at Visit
Medical therapy 36.4 34.6 34.2 35.0 34.8
Sleeve gastrectomy 36.1 28.3 27.1 27.9 29.2
Gastric bypass 37.1 28.2 26.7 27.3 27.9

Schauer PR et al. N EnglJ Med 2014;370:2002-2013.
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C Diabetes Medications Diabetes medications nQEdEd

3.5+

3.0 i‘ § Medical therapy
2.5+ —I

£
s 2.0-
<
80
Z 1.54 P=0.02
)
z Sleeve gastrectom P<0.001
< 1.0- g y - -
0.5 T
. £ P<0.001 -+
Gastric bypass
00 | 1 1 1 1 | I
0O 3 6 9 12 24 36
Month
Value at Visit
Medical therapy 2.8 3.1 3.0 2.8 2.6
Sleeve gastrectomy 2.4 0.94 0.88 0.94 1.0
Gastric bypass 2.5 0.54 0.3 0.47 0.48

Schauer PR et al. N Engl J Med 2014;370:2002-2013. 70



l BENCH TO BEDSIDE

Metabolic insights from cutting the gut

VOLUME 18 | NUMBER 5 | MAY 2012 NATURE MEDICINE

Keval Chandarana & Rachel L Batterham
Hunger Bile acids & FXR

Gut microbiota

Ghrelin
Duodenum

GLP-1 and
PYY

Satiety
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Benefits

e Short term
* Weight loss
* Glycemic control and diabetes remission
* Improved quality of life

* Long term
* Decreased mortality
* Decreased CV events
* Decreased cancer incidence

72



Bariatric Surgery and Long-Term Mortality

40+

304

201

Mortality, %

10

Matched control patients

n=2500

T I

0 2 4 6
Years After Surgery
No. at risk
Matched control patients 7462 7114 5306 3878
Surgical patients 2500 2416 1368 1412

2641
1004

23.9%

Surgical patients

13.8%

Log-rank P<.001

T 1

10 12
1407 472
552 185

Arterburn DE et al. JAMA. 2015; 6;313(1):62-70.
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Fatal CV events

44%
Fatal cardiovascular events
0.035 -
------ Control (49 events)
0.030- Surgery (28 events)
8 0.025-
o) HR, 0.56; 95% CI, 0.35-0.88;
©
S 00204 Log-rank P=.01
=
0]
= r
@ 0.0151 o
:
-] _:__J
O 0.0104 ."I
0.005
0 ===t [ [
0 6 12
Follow-up, y
No. at risk
Control 2037 1993 1423
Surgery 2010 1970 1657

Sjostrom et al. JAMA. 2012; 4;307(1):56-65.

18

405
412

Women

Cancer wetzof
incidence JJ

42% in women‘H

HR 0-58 (95% Cl 0-44-0-77)

- p=0-0001 ‘_1

0 2 4 6 8 10 12 14 16

Follow-up time (years)

1447 1410 966 498 118
1420 1390 1108 526 129

Sjostrom et al. Lancet Oncol. 2009;10(7):653-62. 74



Benefits

* Short term
 Weight loss

* Glycemic control and
diabetes remission

* Improved quality of life

* Long term
* Decreased mortality
* Decreased CV events

* Decreased cancer
incidence

Limitations

Require patient compliance
Cost
Complications

e Surgical and peri-
operative

 Nutritional and metabolic
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Early post-op diet

=)

74
o

Sufi 1 Audlan
fuit 2 |dala
Suft 3-14 | Dviune - TUsiu 50-60 nu/5u

- gpawian 2 Ans/Su Wwan 1a., a1vnsvan 1a.)
Sutanegnsies 1 ans/Su
Neomune 6 ¥aua29+11 250 ua. x 2 3o (UsAu 30 n.), 120
UM
qulal: degUlnudony 250 ua. + luviavlas 2 Wae Auaugn
(Ushu 14 n.)

Tawnsn: (Usaaannloduwazuinia) 250 ua. (Usau 8-10 n.)
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Early post-op diet

Sufi 15-45

Wvidng - 811589y, LAY 60 NSU/IU

- AUUN 2 Ans/U
o TUshu 9 d7u/9u = 18 Yaulfz/u
O SUUSEMIULLRENIAY 3 Foulfz/ila x 6 a/qu
O laun Uanils, lnsy, viysdy, As, Y, 69
O Uu91 (0% lagiu) 250 mL nawnuilagnile 2 taulfy
O lananag 1 Wase naunuiladnila 2 Jaulfe
O TUsAU whey 2 Faun29 NaunNUadndla 2 doulis
' a o v a o 2 & YR v
¢ Ary9suTUUsEMUANTNiuYRsBwAnNKaY Taua Wndw, uaugn,
HNNIAYIIEN, UAEN, NI19696N, WNnagen te3u x 10 U NUUIEY
Y v & & 0 v e a
Juusgmumaldiuduan wu unaly, nddegn, uzaznagn, LasT kY x
10 MU INUULBUSUUTENTIUDT12

X y
® LAY LHAZLDYALEND
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Post-operative vitamin supplementation

e Centrum 1 tablet po bid

* FeSO4 1 tablet po OD

 Vitmain B12 (1000 mcg) 1 tablet po OD
 Vitamin D2 (20,000 IU) 1 capsule po weekly

* CaCO; (1,500 mg) 1 tablet po bid

 Total cost 330 baht/month = 11 baht/day
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S S

Today’s Outline

How much weight do | need to lose?

How many calories should | eat when | try to lose weight?
How do | lose weight?

How do | avoid weight regain after successful weight loss?

Bariatric surgery
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Quiz
Q4. Aznvsanninadataainls 3sazlindnudrAgyn1enaiin?
1. 1-5% of initial weight

2. 5-10% of initial weight
3. 10-15% of initial weight

80



Quiz

Q5. How many calories should | eat when I try to lose
0.5 kg of weight per week?

. -100 Calories per day
. -500 Calories per day

. +100 Calories per day
. +500 Calories per day

S W N =

81



Quiz

Q6. What is the appropriate proportion of protein: CHO:
vegetable in the plate method?

1.1:1:1
2.1:1:2
3.1:2:1
4. 2:1:1

82



Quiz

Q7. What is the appropriate amount of sugar: fat: salt in 1 day?

1. 6 teaspoon: 6 teaspoon: 1 teaspoon
2. 6 teaspoon: 6 teaspoon: 6 teaspoon
3. 6 tablespoon: 1 tablespoon: 1 tablespoon
4. 6 tablespoon: 6 tablespoon: 1 tablespoon

83



Quiz

Q8. Which one has the highest sugar content?

:F S50 :
2.

-

135

thma 4.3 Sourn / 17.2n8u | 1S0IAUYNIA
. dna7s douw / 30.0nsu

thena 1.0 Sour / 4.0nsu
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Q9 Which menu has the hlghest calories?

NanLasg

VDINDA VIINU
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Q10. Which menu has more calories?
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Drug for Treatment of Obesity

* Pinpilai Jutasompakorn, MD
* Department of Pharmacology
* Faculty of Medicine Siriraj Hospital
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Coroner attacks online dealers who target the vulnerable
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Eloise Parry, 21, who had battled with
bulimia, bought tablets containing
“Dinitrophenol” via the internet using

Death of medical student her online payment account
Sarah Houston after taking

banned slimming drug
“Dinitrophenol” highlights
dangers of buying pills online

www.dailymail.co.uk
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Anti-obesity drugs

* Medicinal strategies in treatment of obesity
* History of anti-obesity drugs

* Current anti-obesity drugs
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Medicinal strategies in the treatment of obesity

® Reduce calories in

- Reduce food intake (anorexigenic agents)

- Reduce caloric absorption (block fat absorption)
® Increase energy expenditure: increase metabolism

94



Drugs that have been introduced into the market

Thyroid hormone Before 1900 iAgranulocytosis, dermatitis, }
cataracts, fatal hyperthermia
[Reduced lean body mass \( YpP

cardiac arrhythmias & arrest 920 Dinitrophenol _
1 energy expenditure
First amphetamine* —{

introduced

J calories in

FDA approval of

. N £ 3
Pulmonary hypertension, Phentermine
heart valve disease
Fenfluramlne* Increase risk for stroke and
myocardial infarction

WFDA approval of
FDA approval of Orlistat T Sibutramine*
[possible'l‘ risk of cancer g * - ——— -
FDA approval of Lorcaserin & /[Depressmn, suicide ideation ]

Phentermin/topiramate N~

EMA approval of Rimonabant
) ) _w (Cannabinoid receptor antagonist)
FDA approval of liraglutide & =

Natrexone/bupropion ‘

Roger A.H. Adan. Trends in Neurosciences February 2013, Vol. 36, No. 2
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Block fat absorption
* Orlistat

Reduce food intake

e Amphetamine-like drugs

* Phentermine and topiramate (Qsymia®)
* Natrexone/bupropion

* Glucagon-like peptide-1 (GLP-1) agonist
e Dual GLP-1 and GIP receptor agonist

All drugs can be use as adjunctive therapy for chronic
weight management except for Amphetamine-like drugs
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Indication and usage

Patients at high risk from obesity

 BMI > 30 kg/m? or

* BMI > 27 kg/m? with other risk factors: HTN, DM, DLP
And diet/exercise have not achieved acceptable weight loss

Drugs are used as an adjunct to a reduced-calorie diet and
increased physical activity
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Orlistat
* Gastric & pancreatic lipase inhibitor

l Normal ﬁ Orlistat \
Hydrolyzed _ Inactivate
by gastric & gastric &
pancreatic Tl pancreatic
lipases £ 4 lipases
Free fatty acids & My Unable to hydrolyze
monoglycerides , £ Yoy dietary fat
l o l
4
: \ } Fat absorption

Absorbed

(~30%)

|

)

Elangbam CS. Vet Pathol. 2009 Jan;46(1):10-24.

% Fat excretion
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e Formation of micelle: allows absorption of
approximately 90% of dietary triglyceride
as monoacylglycerol and fatty acids;
= cholesterol and fat-soluble vitamins
absorbed with lipids

Gastrointestinal Fatty acids
lipase

Approximately 1/3 of dietary triglyceride
excreted unchanged in stool;
absorption of cholesterol and

fat-soluble vitamins decreased

Gastrointestinal
lipase

Intestinal lumen

Yanovski & Yanovski. NEJM 2002
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Block fat absorption

Orlistat
* Adverse effects
- Absorption is minimal.

- Gl side effects: oily, loose stools, fecal incontinence,
frequent bowel movements, and flatulence

Vitamin supplements is recommended in long term use.

|
Xenical® 120 mg

o)

B4 kapster, harde
-
= g : &
ﬂ(x-..— hors R v - ‘“3' 5 Ty
cain e gy 7 A
’

Orlistat
120 mg Capsules, hard
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Drug reduce food intake

Amphetamine-like drugs: phentermine, diethypropion
- I Reuptake and TP release of NE (Sympathomimetic)

- Appetite suppression: Activation of al and B2-
adrenoceptors at paraventricular hypothalamic nucleus

- Lipolysis: Activation of B3-adrenoceptor at adipocyte

NET: norepinephrine transporter
VMAT: Vesicular monoamine tranportors

Nerve
terminal Mitochondrion DOPGAL

Principle of Pharmacology: The Pathophysiologic Basis of Drug Therapy. 3rd ed.
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Drug reduce food intake

Amphetamine-like drugs
 Short term treatment (up to 12 weeks)

- Adverse effects
- Headache, restlessness, insomnia and dry mouth
- Increase heart rate and blood pressure
- Dependence

- Contraindication

- Coronary artery disease

- Uncontrolled hypertension

- Hyperthyroidism

- Co-administration with MAOIs
- History of drug abuse
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Drug reduce food intake

Phentermine/topiramate extended release (Qsymia®)

Phentermine (Amphetamines derivatives)
* IMRelease of NE: promote satiety

Topiramate
* Treatment of epilepsy/migraine prophylaxis
* Demonstrated unexpected weight loss benefit

* Mechanism of | food intake: not entirely understood

Combining low dose phentermine & low dose topiramate
: additive effect on weight loss and fewer side effects
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Drug reduce food intake

Phentermine/topiramate extended release (Qsymia®)

* Adverse effects
- Paresthesia, altered taste
- Dry mouth, constipation, insomnia

* Contraindications
- Pregnancy (increased risk of oral clefts)
- Glaucoma
- Hyperthyroidism
- Co-administration with MAOIs
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Drug reduce food intake

Glucagon-like peptide-1 (GLP-1) agonist
* Initially developed for the treatment of type 2 DM
- Stimulate GLP-1 receptor at pancreas:
IMinsulin secretion (B-cell) { glucagon secretion (a-cell)
* Mechanisms of weight reduction: decrease food intake

- Stimulate GLP-1 receptor at vagal afferent neuron:
inhibit GI motility (tachyphylaxis)

- Stimulate GLP-1 receptor at POMC/CART neurons:
increase POMC/CART neurons activities

J Clin Invest. 2014 Oct;124(10):4223-6. 105



Drug reduce food intake

Glucagon-like peptide-1 (GLP-1) agonist

- Liraglutide (Saxenda®): once-daily subcutaneous injection

- Semaglutide (Wegovy®): once-weekly subcutaneous injection
(oral semaglutide for weight management — waiting for approval)

* Adverse effect

- Common: nausea, vomiting, diarrhea (transient)

- Cholelithiasis

- Hypoglycemia: in combination with sulfonylureas/insulin

* Contraindication: Medullary thyroid carcinoma/MEN 2
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Drug reduce food intake

Dual GLP-1 and GIP receptor agonist
: (Zepbound®): once-weekly subcutaneous injection

® Treatment of type 2 DM
Minsulin secretion and |, glucagon secretion
Mglucagon levels in euglycemic/hypoglycemic conditions
Improve insulin sensitivity
® Enhance lipid-buffering capacity of white adipose tissue
® Decrease food intake (CNS)
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Nutrient-Stimulated Hormone-Based Medication
Stimulate metabolic effects of enterohepatic hormones:
® Glucagon-like peptide-1 (GLP-1)

® Glucose dependent insulinotropic polypeptide (GIP)

® Glucagon
® Amylin

Spotlight on the pipeline
® Triple GIP, GLP-1, and glucagon receptor agonist
® Dual GLP-1 and glucagon receptor agonists

® Dual GLP-1 and amylin agonist
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Current anti-obesity drugs

Average weight loss (%)
Drugs Dose ~1lyear placebo-subtracted weight loss

**Amphetamine-like drugs - NA
**QOrlistat 120 mg TID 2.9-3.4
*Phentermine/topiramate 15/92 mg daily 8.6-9.3
Naltrexone/bupropion 32/360 mg daily 4.8-5.2
**Liraglutide 3 mg SC daily 5.4
**Semaglutide 2.4 mg SC weekly 12.4
**Terzepatide 15 mg SC weekly 17.8
Retatrutide (Triple-hormone RA) 12 mg SC weekly 22.1 (phase II)

Pharmacological Management of Obesity: An Endocrine Society Clinical Practice Guideline. JCEM 2015.
A Randomized, Controlled Trial of 3.0 mg of Liraglutide in Weight Management. NEJM 2015.
Once-Weekly Semaglutide in Adults with Overweight or obesity. NEJM 2021.

Tirzepatide Once Weekly for the Treatment of Obesity. NEJM 2022. 109
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Can drugs cause weight gain?



Drugs cause Alternatives-
weight gain weight reducing

Antidepressants TCAs: Amytriptyline, Nortriptyline NDRIs: Bupropion\Jshort term

SSRIs: Paroxetine SSRIs: Fluoxetinel, J4-12 wks
NaSSA: Mirtazapine Sertralined,

Mood stabilizers Lithium

Atypical Clozapine, Olanzapine, Ziprasidone, Aripiprazole

Antipsychotic Quetiapine, Risperidone

Anticonvulsants Carbamazepine, Valproate, felbamated,, topiramated,
Gabapentin, Pregabalin, zonisamide<,
Vigabatrin,

Diabetes drugs Insulin, Sulfonylureas, GLP-1 agonists,,
Thiazolidinediones Metformind,,

SGLT-2 inhibitorsJ,

Other drugs that cause weight gain include Protease inhibitors, Corticosteroids,
antihistamines with CNS activity (sedation)
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JAMA | Review
Medications for Obesity
A Review

Kimberly A. Gudzune, MD ,MPH; Robert F. Kushner, MD,MS

JAMA. 2024;332(7):571-584.

Figure 1. Mechanisms of Action and Common Adverse Effects of 3 Classes of Anticbesity Medication

Phentermineincreases the release of
i ine (and ine and
to a lesser degree) in the hypothalamus.

Phentermine

Topiramate affects various brain regions
involved in mood regulation, including the
cortex, hippocampus, and amygdala.

= Adverse effects may include xerostomia, insomnia,
headache, and constipation

Phentermine-topiramate

Increases norepinephrine, augments GABA, and inhibits
AMPA/kainite excitatory glutamate receptors
= Reduces appetite
= Adverse eﬂectsmaymcluhpmsﬂmh, xerostomia,
constipation, and dysgeusia

Naltrexone-bupropion

) - communication system that links
Stimulates proopiomelanocortin neurons syste [ trointestinal trac

Naltrexone inhibits opioids in the
mesolimbic dopamine system.

Bupropion blocks reuptake of dopamine
and norepinephrine in various brain regions,
including the mesolimbic reward pathway,
prefrontal cortex, and hypothalamus.

= Adverse effects may include nausea, constipation,
L headache, vomiting, dizziness, insomnia, and xerostomia

GLP-1receptoragonists act centrally in the
brainstem, hypothalamus, and reward centers of the
brain to increase glucose- dependennnsulm secretion,
inhibit glucagon secretion, and delay gastric emptymg.
NUTRIENT-STIMULATED | I e e i et e :
HORMONE-BASED MEDICATIONS GIP/GLP-1 dual receptor agonist augments the
central acting effect on appetite suppression.

Liraglutide, semaglutide (GLP-1 receptor agonists)

Tirzepatide (GIP/GLP-1receptor agonist)

Cellulose-citric acid hydrogel
taken before a meal expands to
' occupy 25% of stomach volume.

Simulate metabolic effects of enteropancreatic hormones
via the gut-brain axis

= Reduces appetite

« Adverse effects may include nausea, diarrhea, vomiting,
constipation, and abdominal pain

afercrsrnzannnns

Orlistat deactivates pancreatic and
B gastriclipasesmatfadhtate fat
. A absorption in the small intestine.

« Creates a sensation of fullness and ‘enhances satiety
Mmudhctsmayimmmm mnltddmmslon

AMPA indicates a-amino-3-hydraxy-5-methyl-4-isoxazolepropionic acid: GABA, y-aminobutyric acid: GIP, glucose-dependent insulinotropic polypeptide;
GLP1. glucagon-like peptide 1.




Quiz

Choose 1 if a statement is true and

choose 2 if a statement is false.

11 . Anti-obesity drugs can be used instead of exercise and behavior
changes.
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Quiz

12. Anti-obesity drug is indicated in which of the followings?

1. BMI 35 kg/m?

2. BMI 30 kg/m?, diet and exercise have not achieved
acceptable weight loss

3. BMI 27 kg/m? with type 2 diabetes mellitus
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13. Which of the following drugs directly reduces caloric absorption?

1. Oristat
2. Liraglutide
3. Phentermine
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14. Which of the following glucose lowering drugs causes weight gain?

1. Liraglutide
2. Metformin
3. Sulfonylureas
4. GLP-1 agonists
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