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Pharmacological treatment in adolescent
‘obesity: how, when and why
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y . 1 miliardo di persone in
850 milioni dipe : sovrappeso

ulierone € di cui 320 milioni di bambini obesi

di cui 300 milioni di bambini



Pharmacological treatment in
adolescent obesity: how, when and

why



National Estimated Cost of Obesity

Medical expenses accounted for percent of total medical
expenditures
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A 2009 study by the Centers for Disease Control and
Prevention found that the direct and indirect cost of
obesity "is as high as $147 billion annually." The study
was based on figures collected in 2006.

Another 2009 study in the journal Health Affairs
concluded that the costs of hospitalizations related to
childhood obesity rose from $125.9 million in 2001 to

$237.6 million in 2005




National Estimated Cost of Obesity

Medical expenses accounted for percent of total medical
expenditures
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In UE 2-8 %

Germany 8%
Spain 6%
Italy 4%




Pharmacological treatment in adolescent obesity: how, when and

The report from the International Obesity Taskforce (IOTF)

on worldwide prevalence rate shows that the pediatric obesity
epidemic has spread globally.

Prevalence of obesity in children 7-11 yr in the WHO European Region




Pharmacological treatment in adolescent obesity: how,
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when and why

The conventional strategies are a reduction in energy intake, by
dietary means and using conventional food items;

An increase in energy expenditure, by increasing physical activity and
decreasing sedentary behaviours;

Published results of weight-management programs using conventional
therapies show modest success in children and adolescents in the
medium to long term,

Also the management with
psychological involvement let the problem substantially
Unsolved
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Thirty-vear persistence of obesity afier presentation
to a pediatric obesity clinic
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Abstract underweight

Backyromud: Few large, long-term smdies are available on the mlarionship berween child 9%

adult obesiny.

Aine The present smdy examined the 3-year ssodaton berween childhood and adulr o e ”
large sample of girls with essenal and uncomplicated obesity. - @ underweight
Suljeas ard methods: 318 gids who had visited our Pediaric Obesdty Clinic berween January ;

December 1974 were re-contaced berween Janoary 2002 and December 2005, All had 1 [ ] MNormal 'I'I'Elﬂht
an assessment of weight, height and puborral smres ar the baseline wisi,.  Aschropor

perfi d again on those who agreed o take part in the follow-up visi, The women \ . ] everweight
pracitioners were also asked w compile a health questonnaire. Hyperension, hypercholes

hyperriglyceridemia and diabetes were defined according to current guidelines. Rates are ex i T H
mumber of cases por 1000 person-years (FY). Muldvariable Poisson megression was used ) ﬂ?emﬂ'ﬂht 0 obesity
predictors of persisrent obesiny.

Reudre: 224 (70%) of the 318 girk wok part 1o the 30-vear follow-up study. They had the sam

anthmopomery of those not available ar follow-up. Seaeen per cent of then were soll ob

Wryear follow-up, giving a persience mie of obesiy of 5.2 « 1000 PY . Tanner stages

BER) from 4.7% o0 7.74 for differen STAQES, <= ||.||:l: and Z=caore of BMI (FER=27

p=0019 were independent predicrors of obesity porsistence. Having a university dem

clementary degree was instead protective (RR =032, p=0.008). The most prevalent cor

was hyperriglyceridemia (8.8 « 1000 PY), followed by hypercholsierolemia (rawe= 8.4 « mwury),

hyperemsion (rare=5.2 » 1000 PY) and diaberes melims (me = 1.0 = 1000 FY).

Comeheswon: The smdy minforces the notion thar obesity should be prevented ar an carly age and

shows that adolecemis with severe obesity and low educational degree are at greater risk of becoming

obese adulis.

Keywords: Chilklhood, obesry, mcilence, body mass index, risk facron
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These considerations recently promoted an interest

in pharmacological interventions

Obesity Treatment Pyramid Obesity Treatment Pyramid

A7 Lifestyle Modification’ . Mod}ﬂ%‘aﬂd ;N
/ é E‘ b N

Diet Physical Activity Diet Physical Activity



The utility of pharmacotherapy in adolescents has been reviewed

Pharmacotherapy of childhood obesity: an evidence-based,conceptual approach
Freemark M - Diabetes Care 2007

Pharmacotherapeutic options for overweight adolescents
Dunican KC et al - Ann Pharmacother 2007

Rise in antiobesity drug prescribing for children and adolescents in the UK: a population

study
Russel M Viner et al - BICP 2009

Pharmacotherapy and Weight-Loss Supplements for Treatment of Paediatric

Obesity
A Rogovik et al — Drug 2010

Lifestyle modification and metformin as long-term treatment options for obese

adolescents: study protocol
A Justine Wilson et al- BMC Public Health 2011
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Pharmacological treatment in adolescent obesity:
how, when and why

A recent guideline suggests considering pharmacotherapy in:

1. obese adolescent (BMr above 40 kg/m?) only after failure of a formal
program of intensive lifestyle modification;

2. obese or overweight adolescent only if severe comorbidities
persist despite intensive lifestyle modification, particularly
in subject with a strong family history
for type 2 diabetes or premature cardiovascular disease.

3. Pharmacotherapy should be provided only
by clinicians who are experienced in the use of antiobesity
agents and aware of the potential for adverse
reactions

G. P. August et al “Prevention and treatment of pediatric obesity: an endocrine society clinical
practice guideline based on expert opinion,” JCEM,vol. 93, 12, 2008.
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Practice Guldeline

Prevention and Treatment of Pediatric Obesity: An
Endocrine Society Clinical Practice Guideline Based on
Expert Opinion

Gllbert P. August, Sonla Capria, llene Fennaoy, Michael Freemark, Frandne R. Kaufman,
Robert H. Lustig, Janet H. Silverstain, Phyllis W. Speiser, Dennis M. Styne, and Victor M. Monton

Yale University

Objective: Our objective was to formulate practice guidelines for the treatment and prevention of
pediatric obesity.

Condusions: 'We recommend defining overwelght as body mass Index (BMI} In at least the 85th
percentile but < the 95th percentile and obesity as BMI Im at least the 95th percentile against
routine endocrine studies unless the helght velodty Is attenuated or Inappropriate for the family
background or stage of puberty; referring patients to a geneticist If there Is evidence of a genetic
syndrome; evaluating for obesity-assedated comorbidities In children with BEMIIn at least the 85th
percentile; and prescribing and supporting Intensive lfestyle (distary, physical activity, and be-
havioral) modification as the prerequisite for any treatment.

‘We suggest that pharmacotherapy {Incombination with lifestyle modification) be considered In:
1) obese children only after fallure of a formal program of Intensive lifestyle modification; and 2)
overwelght children only If severe comorbidities persist despite Intensive lIifestyle modification,
particularly In children with a strong family history of type 2 diabetes or premature cardiovascular
disease. Pharmacotherapy should be provided only by clinidans who are experienced In the use of
antiobestty agents and aware of the potential for adverse reactions. We suggest barlatric surgary
for adolescents with BMI above 50 kg/m?, or EMI above 40 kg/m? with severe comorbidities in
whom lifestyle moedifications andfor pharmacotherapy have falled. Candidates for surgery and
thelr families must be psychologically stable and capable of adhering to Nfestyle modifications.
Access to experlenced surgeons and sophisticated multidisclplinary teams who assess tha benefits
and risks of surgery Is obligatory.

We emphasize the prevention of obesity by recommending breast-feeding of infants for at least
& months and advocating that schools provide for 60 min of moderate to vigorous dally exercse
In all grades. We suggest that cliniclans educate children and parents through anticipatory guid-
ance about healthy dietary and activity habits, and we advocate for restricting the avallability of
unhealthy food cholces In schools, policles to ban advertising unhealthy food cholces to children,
and community redesign to maximize opportunities for safe walking and bike riding to school,
athlatic actwities, and nelghborhood shopping. U Clin Endocrinol Matab 93: 4576-4599, 2008)

eceived Navember 5, 2007. pred Augus: 29, 2008

ety I\r- disease; PCOS, palyopstic o’;..rpdl;e\..e RYG3, Rowren Y gastric bypass;

2 diabetes mellitus.
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Review Article

Pharmacological Treatment of Obesity in
Children and Adolescents : Present and Future

Lorenzo Iughetti, Mariachiara China, Rossella Berri, and Barbara Predieri

Obesity Research Center, Department of Pe

The |1n. valence of
dition lL.a_usn_ of 1h|. rmmnl .1| rnurI\ dlh mor
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treatment suggesting the new potential drogs.

1. Introduction

The report from the International Obesity Taskforce (IOTF)

on worldwide prevalence rate shows that the pediatric obe-

sity epidemic has spread globally. worldwide prev al

hildren and adolescents is approxima

with many western countries approaching 30%. In fact,

S0MMeE Col i nomic transition have also prevalence

rate increase F

3

Because of the number of the subjects, obesity is now
recognized as a healthcare issue on an epidemic scale in
both adult and pediatric populations, but it yet remains an
unsolved medical problem [4].

The successful management of obesity is theoretically
possible through lifestyle changes including diet modifi-
cations [5] and increased physical activity. The literature
analysis demonstrated, however, that signi it results were
obtained only in a limited number of sul‘ue_ts and for
a relatively short time period: also the management with
psychological involvement let the problem substantially
unsolved. These considerations recently promoted an inter-
est in pharmacological interventions and bariatric surgery
(4].

ema and Reggio Ta del Pozza 71, 41100 Moden,

ons Attribution
al work is properly

rnals by drugs. In this paper we analyze the data on the currently approved ot

The renewed interest for a pharmacological approach
depends on the knowledge of physiological systems involved
in the control of food intake and nody ¥
considerably increased over the past decade. A powerful
and complex physiological system, has;d on "mﬁ aFFerem
and efferent sig |
homeostasis, has been el udlted This system consists of
multiple pathways with redundancy Sl'::nl|.~ that are trams-
mitted by both blood and peripheral nerves, which are
integrated in brain centres with subsequent regulation of

central neuropeptides which in turn modulate fe eeding and
gy expenditure. Appetite includes different aspects of
eating |.‘1t1frn~ such as t'hqufrc\-' and size of eating, choice of
gy density of consumed foods,

foods, pa atability of diet, and variability

in day-to-day intake. Feedin behavior is controlled by a
series of short-term hormonal, psychological, and neural
All signals act at several central mervous system
-.-_uhways converge on the hypothalamus,

a central region of feeding regnlation, containing numerous
peq des. and I'IfL.I-\JlICII'I'ul'I'IllE'IS that influence food intake
i homenstasis on the basis of

pem heral -.Jur'al-. from t the gastrointestinal tract (GIT) and
adipose tissue.
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History of anti-obesity drugs

M. de Simone |

La storia farmacologica del trattamento dell’obesita € costellata da una serie di
fallimenti spesso drammatici

Alla fine dell'800 prodotti galenici, prodotti da banco a base di iodio o di derivati
tiroider furono utilizzati

Negli anni 30 I'lmpiego del Dinitrofenolo produsse gravi neuropatie e comparsa
di cataratta

Dal 1937 in poi [Amfetamina fu ampiamente utilizzata con effetti di grave
dipendenza

Nel 1997 ritiro dal commercio della Flenfuramina/Fentermina per gravi
valvulopatie cardiache ed ipertensione polmonare

Ne consegui, quindi, sempre maggiore sconcerto nei riguardi della terapia farmacologica




»Drugs Affecting Central Mechanisms

»Drugs Affecting Peripheral Mechanisms




FasLE 1: Neurotransmitters intluencing appetite.

Neurotransmitters that decrease
food intake

Neurotransmitters that
increase food intake

. Alpha melanocyte-stimulating

Agouti-related peptide g

o ! hormone

. X : Bombesin-/gastrin-releasing

Neuropeptide ¥ : : ¥

peptide

Melanin-concentrating Lo J )

: Calcitonin gene-related peptide

hormone - :

Orexin Cholecystokinin

M. de Simone Galanin Corticotrophin-releasing factor

Ghrelin Dopamine
Nitric oxide GABA
Noradrenaline Glucagon
Opioids (particularly g and & Glucagon-like peptide 1
agonists amide

Neurotensin

serotonin
FapLE 2: Selected GI, pancreatic, and adipose tissue peptides that regulate food intake.
Peptide

Main site of .\‘_.'I'I[."Il."hiﬁ ..'{'."x'L'|'f[l.:'I'\ I'.'Ir."l.‘“:'ltil'l'?-_ r'-.*:_*diﬂg'_ effects Effect on food intake

CCR

GLP-1
Crapyntomaodulin
PYY
Enterostatin
APO ALV

PP

Amvylin

GRP and NMB
Gastric leptin
Ghrelin
Insulin

l L|"[i'1
Adiponectin

CTHRs: calcitonin receptors; RAMP

Proximal intestinal 1 cells
Distal intestinal L cells
Distal intestinal L cells
[vistal intestinal L cells

Exocrine pancreas

Intestinal epithelial cells

J’.'.n-.'r-.*.LIi-.' F l.'|.'”'~
Pancreatic beta cells
(astric mventeric neurons
Gastric chief and P cells
Gastric x/a-like cells
Pancreatic beta cells
vdipocvtes

Adi pocvtes

CCKIR
GLP-1R
GLP-1R and others
YR
F1-ATPase beta subunit
Unknown
Y4R, YoR
CTRS, RAMDPS
RPR
Leptin recepton
Ghrelin receptor
[nsulin receptor
Leptin receptor

Adiponectin receptor

inhibition
inhibition
inhibition
inhibition
inhibition
inhibition
inhibition
inhibition
inhibition
inhibition
stimulation
inhibition
inhibition

inhibition

o receptor activity-maoditying proteins; GRP: gastrin-releasing peptide; KNMB: neuromedin B; GRPR: GRP receptor.
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M. de Simone Up to now, only three drugs have been reported to
reduce weight and/or BMI in adolescents :

SIBUTRAMINE Inhibitor of the Anorectic Cardiovascular events

reupta ke of Antidepressant
serotonin

ORLISTAT Pancreatic reduce fat absorption GI events
lipase inhibitor

METFORMIN Contrasts insulin increases insulin GI events
resistance ST




Pharmacotherapy and Weight-Loss Supplements for Treatment of Paediatric
Obesity Drugs: 2010, 70 (3)

Table M. Clinical trials of sibutramine in children
Study No. of pts Duration (mo) Dosage Type of trial BMI change

Berkowitz et al., 2003129] 82 12 5-15mg/d  Randomized, double-blind, -1.7 kg/m? (vs placebo at 6 mo)
placebo-controlied (first 6 mo),
then open-label treatment
Berkowitz et al., 2006/°! 10-15mg/d Randomized, double-blind, -3.0kg/m? (vs placebo)
placebo-controlled
Godoy-Matos et al., 200531 10mg/d Randomized, double-blind, —2.7 kg/m? (vs placebo)
placebo-controlled
Violante-Ortiz et al., 200532 10mg/d Single group -3.6kg/m? (vs baseline)
. Garcia-Morales et al., 2006!33 10mg/d Randomized, double-blind, —1.2kg/m? (vs placebo)
M. de Simone placebo-controlled
Reisler et al., 200634 10mg/d Single group, most dropped —4.1 kg/m? (vs baseline at 6 mo)
out after 6mo

BMI =body mass index.

® 2010 Adis Data Information BV. All rights reserved. Drugs 2010; 70 (3)

Table 1. Clinical trials of orlistat in children

Study No. of pts  Duration (mo) Dosage Type of trial BMI change

McDuffie et al., 2004781 20 6 120mg tid Single group —2.0kg/m? (vs baseline)

Norgren et al., 2003("®] 11 3 120mg tid—qid  Single group -1.9kg/m? (vs baseline)

Ozkan et al., 2004(20) 42 120 mg tid Randomized, open-label, controlled  —4.2kg/m? (vs control)

Chanoine et al., 200512 539 12 120 mg tid Randomized, double-blind, -0.9kg/m? (vs placebo)
placebo-controlled

Maabhs et al., 2006!2?! 40 6 120 mg tid Randomized, double-blind, -0.5kg/m? (vs placebo,
placebo-controlled non-significant)

BMI =body mass index; qid =four times daily; tid =three times daily.

® 2010 Adis Data Information BV. All rights reserved. Drugs 2010; 70 (3)

Table Il. Clinical trials of metformin in children

Study No. of pts Duration (mo) Dosage Type of trial BMI change

Kay et al., 200112 24 2 850 mg bid Randomized, double-blind,  Weight change
placebo-controlled -2.7 kg (vs placebo)

Srinivasan et al., 200624 28 1g bid Randomized, double-blind,  —1.3kg/m? (vs placebo)
placebo-controlled

Fu et al., 2007125 30 500 mg bid Non-randomized, -3.2kg/m? (vs baseline)
open-label

Klein et al., 2006!2¢! 39 850mg bid Randomized, double-blind,  —1.1 kg/m? (vs placebo)
placebo-controlled

Atabek and Pirgon, 2008!27] 120 500mg bid Randomized, double-blind, -1.8kg/m? (vs placebo)
placebo-controlled

Love-Osbome et al., 2008!28 85 6 500mg qid-  Randomized, double-blind,  —0.8 kg/m? (vs placebo)
850 mg bid placebo-controlled

bid =twice daily; BMI=body mass index; qld =four times daily.




Sibutramine

Neurotransmitter reuptake inhibitor which
enhances satiety by inhibiting the reuptake of serotonin,
norepinephrine and dopamine

not FDA-approved for <16 yr of age




Diabetes Care
Vol 28,4 2005

Effect of sibutramine on weight management and metabolic control in Type 2

Diabetes: A meta-analysis of clinical studies
R. Vettor et al

M. de Simone |

A total of 1,093 obese patients with type 2 diabetes (552 treated with
sibutramine and 541 treated with Placebo were analyzed

Individualised management programme achieved weight loss in 77% of
obese patients and sustained weight loss in most

Patients had substantial decreases over the first 6 months with respect to

triglycerides, VLDL cholesterol, insulin, C peptide, and uric acid; these
changes were sustained in the sibutramine group but not the placebo
group. HDL cholesterol concentrations rose substantially in the second year
patients continuing therapy for 2 years.




Pharmacotherapy and Weight-Loss Supplements for
Treatment of Paediatric Obesity
Drugs: 2010, 70 (3)

Table Hll. Clinical trials of sibutramine in children

Study No. of pts Duration (mo) Dosage

Type of trial

BMI change

Berkowitz et al., 20031%%! 82 12

Berkowitz et al., 2006(%! 498
Godoy-Matos et al., 200581 60

Violante-Ortiz et al., 2005132 67
Garcia-Morales et al., 2006133 46

Reisler et al., 200634 20

5-15mg/d

10-15mg/d
10mg/d

10mg/d
10mg/d

10mg/d

Randomized, double-blind,
placebo-controlled (first 6 mo),
then open-label treatment

Randomized, double-blind,
placebo-controlled

Randomized, double-blind,
placebo-controlled

Single group
Randomized, double-blind,
placebo-controlled

Single group, most dropped
out after 6mo

-1.7 kg/m? {vs placebo at 6 mo)

-3.0kg/m? (vs placebo)
-2.7 kg/m? (vs placebo)

-3.6kg/m? (vs baseline)
~1.2kg/m? (vs placebo)

—4.1kg/m? (vs baseline at 6 mo)

BMI=body mass index.

© 2010 Adis Data Information BV. All rights reserved.

Drugs 2010; 70 (3)




Sibutramine
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Adverse events

Tachycardia, hypertension, palpitations,

Insomnia, anxiety, nervousness,
depression




SIBUTRAMINA

Nota Informativa Importante sui medicinali a base di Sibutramina del

19/01/2010

Sicurezza
1 g .II.

Si comunica la sospensione dell'autorizzazione allimmissione in commercio nelllUnione Europea (EU) dei medicinali contenenti

sibutramina. | medicinali a base di sibutramina sono indicati come terapia integrativa nell'ambito di un programma di gestione del peso

corporeo per il trattamento dell' obesiia
Sulla base dei risultati dello studi Comitato per i Medicinali per uso Umano (CHMP)

dell'Agenzia Europea dei Medicinali ha concluso che il profilo rischio/beneficio di sibutramina non pud pil considerarsi favorevole.
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It is approved since 1998 for weight management in
overweight and obese adults in more than 120 countries,
and to date more than 22 million patients have received this
Drug

FDA in December 2003 approved Orlistat use in adolescents
aged 12 to 18 years old with a BMI (kg/m2) > 2 units
above the reference value at the 95th percentile for age and
gender




ORLISTAT
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Inhibitor of pancreatic lipase reducing dietary fat absorption. The
compound is a partially hydrated derivative of an endogenous
lipstatin produced by Streptomyces toxytricini

Orlistat binds irreversibly to the active sites of lipase
through covalent binding. Approximately one-third of
triglyceride intakes does not undergo digestion and is not
absorbed by small intestine, crossing the GI tract and being
eliminated.




ORLISTAT
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In adults, orlistat has a good safety profile, is generally
well tolerated, has minimal systemic absorption, and
determines clinically meaningful and sustained decreases in
weight and BMI when combined with a mildly hypocaloric
diet and exercise.

Adverse events

Borborygmi, flatus, abdominal cramps,
fecal incontinence, oily spotting,
vitamin malabsorption




M. de Simone

Pharmacotherapy and Weight-Loss Supplements for

Treatment of Paediatric Obesity
Drugs: 2010, 70 (3)

Table 1. Clinical trials of odistat in children

Study No. of pts  Duration (mo) Dosage
McDuffie et al., 20048l 20 6 120 mg tid
Norgren et al., 2003('¢] 11 3 120 mg tid—qid
Ozkan et al., 2004/20] 42 5-15 120 mg tid
Chanoine et al., 200512" 539 120mg tid

Maabhs et al., 200622 40 6 120 mg tid

BMI =body mass index; qid =four times daily; tid =three times daily.

®© 2010 Adis Data Information BV. All rights reserved.

Type of trial

Single group

Single group

Randomized, open-label, controiled

Randomized, double-blind,
placebo-controlled

Randomized, double-blind,
placebo-controlled

BMI change

—2.0kg/m? (vs baseline)
-1.9kg/m? (vs baseline)
—4.2kg/m? (vs control)
—-0.9kg/m? (vs placebo)

—-0.5kg/m? (vs placebo,
non-significant)

Drugs 2010; 70 (3)




Effect of Orlistat on Weight and Body

Composition in Obese Adolescents
A Randomized Controlled Trial

Contexl The pr
; _|:||-:Ir Inth;

M. de Simone
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For editorial comment see p 2932.

D2005 American Medical Asso . All rights reserved.




EFFECT OF ORLISTAT ON WEIGHT AMONG ADOLESCENTS

Figure 2. Change in Mean Body Mass Index and Weight

Body Mass indax

Mean Chare

M. de Simone

Table 4. Secondary Efficacy End Points
Placebo Orlistat

I 1 1
LSM No. of LSM No. of
Change vs Participants  Change vs Participants P

Baseline (n=181) Baseline (n = 352) Value

347

D2005 Amie




Effect of Orlistat on Weight and Body

Composition in Obese Adolescents
A Randomized Controlled Trial

Table 5. Participants With Gastrointestin
f Participants Taking Placebo Mo. (%) of Paricipants Taking Orlistat
(n=181) (n = 352)
| 1 I 1
Gastrointestinal Tract Taotal With 1 Adverse -1 Adverse Total With 1 Adverse -1 Adverse
Adversa Event Adverse Event Event Event Adverse Event Event Event




METFORMIN

is currently being used in more than 90 countries worldwide.

o smene I The potential clinical application of metformin in the
pediatric population was first described in a
small published study in 8—14-year-old obese

Children

(A. Lutjens et al ” Helvetica Paediatrica Acta” 1976)

Not FDA approved for the treatment of obesity

Approved for Diabetes >10 yr



METFORMIN

is currently being used in more than 90 countries worldwide.

)
M. de Simone |

> Inhibition of hepatic gluconeogenesis
»increased insulin-mediated glucose disposal

»Inhibition of fatty acid oxidation
»Reduction of intestinal glucose absorption

The exact mechanism of intracellular action of metformin remains uncertain




METFORMIN
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Metformin therapy for insulin resistance and obesity is safe and well
tolerated and has a beneficial effect on weight, BMI, waist circumference,
abdominal fat, fasting insulin, and fasting glucose

According to recent studies, the major effect of metformin may be a
powerful inhibition of appetite

Because the major component of metabolic syndrome is weight excess, by
contrasting it, this drug can also be able to prevent most of its
consequences on health.




Pharmacotherapy and Weight-Loss Supplements for

Treatment of Paediatric Obesity
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Table Il. Clinical trials of metformin in children

Study No.of pts  Duration (mo) Dosage Type of trial BMI change

Kay et al., 2001(23 24 2 850 mg bid Randomized, double-blind, =~ Weight change
placebo-controlled -2.7 kg (vs placebo)

Srinivasan et al., 2006124 28 1gbid Randomized, double-blind,  -1.3kg/m? (vs placebo)
placebo-controlled

Fu et al., 200725 30 500 mg bid Non-randomized, ~3.2kg/m? (vs baseline)
open-label

Klein et al., 20062 39 850mg bid Randomized, double-blind,  —1.1kg/m? {vs placebo)
placebo-controlled

Atabek and Pirgon, 2008(27] 120 500 mg bid Randomized, double-blind, = —1.8kg/m? (vs placebo)
placebo-controlled

Love-Osbome et al., 200822 85 6 500mg qid-  Randomized, double-blind,  —0.8kg/m? (vs placebo)

850 mg bid placebo-controlied

bid =twice daily; BMI=body mass index; qid =four times daily.



Effects of Metformin on Body Weight and Body
Composition in Obese Insulin—resistant Children: A

Randomized Clinical Trial
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Pramlintide

Cetilistat
(ATL-962)

Exendin-4,
Liraglutide

Peripheral Mechanisms

soluble synthetic anorectic effects

analogue of amylin

headache ,dizziness
injection site events and
nausea

novel gastrointestinal
lipase inhibitor

reduce fat and flatus with discharge and
cholesterol absorption oily
spotting

stimulation of insulin
secretion

agonist of the

glucagone like peptide 1
(GLP-1)

Nausea



Pramlintide

Pramlintide (Pro25, Pro28, Pro29-amylin), is approved in US as

an adjunct to insulin for subcutaneous use in patients with
type 1 or type 2 diabetes who are not able to achieve glucose
control through optimal insulin therapy.

reduction in body weight and BMI
Hemoglobin glycosylated levels

Reviews Drug Discovery, Nature 2006.



Pramlintide

Recently, an association with metreleptin (/eptin agonist) showed
interesting results (Pramlintide/Metreleptin (360 g/5 mg b.i.d.)

The greater reduction in body weight was
significant as early as week 4, and weight loss continued
throughout the study, without evidence of a plateau.

E. Ravussin, et al - Obesity 2009



Cetilistat (ATL-962)

Reduce fat and cholesterol absorption

Adverse events were generally mild
to moderate in intensity(flatus with discharge and oily
spotting).

M. Hallschmid et al JCEM 2009



Exendin-4 (exenatide) is a natural agonist of the glucagone
like peptide 1(GLP-1) receptor isolated from the lizard
Heloderma suspectum
has longer biological activity than GLP-1

stimulation of insulin secretion

It was recently
approved for the treatment of type 2 diabetes

Twice daily subcutaneous administration of exenatide in patients with type 2
diabetes led to a dose-dependent weight loss of 1.8 = 0.3 kg over 28 days,
2.8 # 0.5 kg over 30 weeks, and 4.7 =+ 0.3 kg over 2 years

D. P. Bradley et al, NMutrition 2010
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Topiramato,
Zonisamide
(JCEM 2004)

Bupropione
(Ann Intern Med 2005)

Rimonabant
(Acomplia) *
Taranabant

AOD9604
AOD 9401

Central Mechanisms

antiepileptic
inhibiting the reuptake
of 5HT,norepinephrine,
and dopamine

antidepressant
inhibiting the reuptake
of 5HT and dopamine

Endocannabinoid
Receptor Blockers (cB1)
smoking cessation

specific metabolic domain
responsible for the
lipolytic/antilipogenic activity
of the hGH

anorectic
weight loss

anorectic

weight loss

anorectic
>thermogenesis

lipolytic/antilipogenic
activity

paresthesias, somnolence,
and difficulty with memory

insomnia

psychiatric effects

in obese rats
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CONCLUSIONS

Childhood obesity is not only a cosmetic problem. Many
adverse health effects associated with adult obesity are already being
seen in obese adolescents in which a significant

increase in the cardiovascular risk has been observed,
probably due to obesity-metabolic disarrangement,
but also other co-morbidities such as nonalcoholic
fatty liver disease, idiopathic intracranial hypertension, sleep
apnea, and orthopedic abnormalities.




CONCLUSIONS

Pharmacotherapy as a strategy for managing overweight, obese and
extremely obese adolescents remains controversial.

Although newer drugs are years away from clinical use, the hope for
research Investmentsmade to date is translation into safe and effective
anti-obesity drugs in the future. The search for novel drug
treatments for obesity in childhood and adolescents is,
therefore, both legitimate and necessary.
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