
M. de Simone

M. de Simone
Clinica Pediatrica 

Università  degli Studi
L’Aquila



Pharmacological treatment in adolescent
obesity: how, when and why



850 milioni  di persone nel mondo 
muoiono di fame

di cui 300 milioni di bambini 

1 miliardo di persone in 
sovrappeso

di cui 320 milioni di bambini obesi

OBESITA’: anche un problema 
morale?
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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

The cost of obesity
National Estimated Cost of Obesity

Medical expenses accounted for percent of total medical

expenditures
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National Estimated Cost of Obesity
Medical expenses accounted for percent of total medical

expenditures

In UE 2-8 %

Germany 8%
Spain 6%
Italy 4%
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The report from the International Obesity Taskforce (IOTF)
on worldwide prevalence rate shows that the pediatric obesity

epidemic has spread globally. 

Pharmacological treatment in adolescent obesity: how, when and 

why

Prevalence of obesity in children 7-11 yr in the WHO European Region
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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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These considerations recently promoted an interest
in pharmacological interventions



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

Russel M Viner et al - BJCP 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

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 

The utility of pharmacotherapy in adolescents has been reviewed
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A recent guideline suggests considering pharmacotherapy in:

1. obese adolescent (BMI above 40 kg/m2) 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

Pharmacological treatment in adolescent obesity: 

how, when and why

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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History of anti-obesity drugs

La storia farmacologica del trattamento dell’obesità è costellata da una serie di
fallimenti spesso drammatici

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

Negli anni ’30 l’impiego del  Dinitrofenolo produsse gravi neuropatie e comparsa
di cataratta

Dal 1937 in poi l’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 conseguì, quindi,  sempre maggiore sconcerto nei riguardi della terapia farmacologica
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Drugs Affecting Central Mechanisms

Drugs Affecting Peripheral Mechanisms
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M. de Simone Up to now, only three drugs have been reported to
reduce weight and/or BMI in adolescents :

Drugs Pharmacological
Actions

Mechanisms of
action

Adverse events

SIBUTRAMINE Inhibitor of the 
reuptake of 
serotonin

Anorectic
Antidepressant

Cardiovascular events

ORLISTAT Pancreatic
lipase inhibitor

reduce fat absorption GI events

METFORMIN Contrasts insulin
resistance

increases insulin
sensitivity

GI events

Pharmacological treatment in adolescent obesity: 
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Pharmacotherapy and Weight-Loss Supplements for Treatment of Paediatric
Obesity Drugs: 2010, 70 (3)
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Sibutramine

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

norepinephrine and dopamine

not FDA-approved for <16 yr of age



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. 

M. de Simone

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
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Pharmacotherapy and Weight-Loss Supplements for
Treatment of Paediatric Obesity

Drugs: 2010, 70 (3)
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Sibutramine

Adverse events

Tachycardia, hypertension, palpitations,
insomnia, anxiety, nervousness,

depression



SIBUTRAMINA
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ORLISTAT

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
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ORLISTAT

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.
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ORLISTAT

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



Pharmacotherapy and Weight-Loss Supplements for
Treatment of Paediatric Obesity

Drugs: 2010, 70 (3)
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METFORMIN
is currently being used in more than 90 countries worldwide.

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
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METFORMIN
is currently being used in more than 90 countries worldwide.

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 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.

METFORMIN
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Pharmacotherapy and Weight-Loss Supplements for
Treatment of Paediatric Obesity

Drugs: 2010, 70 (3)
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Current Available Drugs
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Pharmacological
Actions

Mechanisms of
action

Adverse events

Pramlintide soluble synthetic 
analogue of amylin

anorectic effects headache ,dizziness
injection site events and 

nausea

Cetilistat
(ATL-962)

novel gastrointestinal
lipase inhibitor

reduce fat and 
cholesterol absorption 

flatus with discharge and 
oily

spotting

Exendin-4, 
Liraglutide

agonist of the 
glucagone like peptide 1 

(GLP-1) 

stimulation of insulin 
secretion

nausea

31 Ottobre 2008

*

Peripheral Mechanisms



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 (leptin 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 

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

D. P. Bradley et al, Nutrition 2010

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 



M. de Simone

Pharmacological
Actions

Mechanisms of
action

Adverse events

Topiramato, 
Zonisamide

(JCEM 2004)

antiepileptic
inhibiting the reuptake 
of 5HT,norepinephrine, 

and dopamine 

anorectic
weight loss

paresthesias, somnolence,
and difficulty with memory

Bupropione
(Ann Intern Med 2005)

antidepressant
inhibiting the reuptake 
of 5HT and dopamine 

anorectic
weight loss

insomnia

Rimonabant
(Acomplia)  *

Taranabant

Endocannabinoid
Receptor Blockers (CB1)

smoking cessation

anorectic
>thermogenesis

psychiatric effects

AOD9604
AOD 9401

specific metabolic domain
responsible for the 

lipolytic/antilipogenic activity 
of the hGH

lipolytic/antilipogenic
activity  

in obese rats

31 Ottobre 2008

* NOTA  INFORMATIVA  AIFA

Central Mechanisms



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.

CONCLUSIONS  




