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Abstract

Results:
Thirty-one percent (120) of the database’s 385 product
labeling changes are for drugs which can influence a child’s
weight. These drugs relate to obesity as follows: Treatment
for childhood obesity (n=3); therapies for glycemic control
which influence weight maintenance (n=11); products which
act centrally where they may alter appetite (n=51); products
which improve symptoms with the net effect of reducing
exposure to corticosteroids (n=24); drugs prescribed
concurrently with diet and exercise (n=30) or are
contraindicated if obesity is present (n=1).

Background:
The FDA communicates what clinicians need to know about
the drugs they prescribe through the information found
in the medication’s package insert and electronic sources
collectively referred to as drug labeling. If a drug product
has been studied in pediatrics and the trial submitted to
the FDA, drug labeling will contain information specific to
children, based on these research findings independent of
what is reported in the medical literature.

Introduction:
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Purpose:
This study systematically reviews the database of pediatric
drug labeling changes for relevance to clinical decision-making around childhood weight gain. This review quantifies
pediatric drug research’s potential impact on the obesity epidamic using a metric distinct from the medical literature.
Methods:
The authors conducted a systematic review of the pediatric
labeling changes incorporated into U.S. product information
(2/10/98 thru 6/30/11) as a result of pediatric legislation.

Conclusions:
Since almost 1/3 of the products studied in children could
influence weight, pediatric drug research findings as
communicated through drug labeling are relevant to
childhood obesity.
The FDA communiques address
approaches to minimizing patient exposure to obesity-promoting medications, implementing lifestyle modification
alongside medications, and managing medication-related
changes in appetite. The largest percentage of products may
act centrally to influence appetite and food selection in the
developing brain.

Preventing undesired weight gain requires practitioner
knowledge of pharmacology, not only for the few patients
requiring pharmacotherapy, but also for any patients
prescribed medications which may alter appetite and
metabolism.

Children are receiving more medications to treat chronic
diseases [1]. Some drug effects are unique to children [2].
Children are more vulnerable to central drug effects such as
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the effects on appetite and satiety [3]. Preexisting childhood
obesity increases the vulnerability to adverse metabolic drug
effects [3]. Taken together this information underscores the
need to apply the advances in pediatric drug research [4] to
preventing undesired weight gain among children.

Pediatric legislation [5] has prompted pediatric drug
research resulting in products with new pediatric
information in the labeling [6, 7]. Since the U.S. Food and
Drug Administration often communicates clinical findings in
product labeling, drug labeling can be evaluated to gage the
extent to which pediatric drug research also addresses the
effects of therapies used by children that may contribute to
the nation’s epidemic of childhood obesity.

Methods:

A systematic review of The Table of Medicines with New
Pediatric Information (Database) was conducted, to
include pediatric product labeling changes occurring from the
Database’s February 1998 inception through June 30, 2011.
(Figure 1).

Figure 1. Diagram of the systematic review of pediatric labeling studies

The Table of Medicines with New Pediatric
Information: Pediatric Labeling Studies 2/10/98 thru
6/30/11 N=420

NO
n=35

Did the studies inform the prevention/
management of obesity?
YES
n=120

The research prompting the labeling changes is
primarily through The Best Pharmaceuticals for Children Act
(BPCA) (n=148), The Pediatric Research Equity Act (PREA)
(n=175), BPCA and PREA (n=50) and The Pediatric Rule[12]
which preceded PREA (n=47). The Pediatric Exclusivity
provision is an incentive program originally created in
the Food and Drug Administration Modernization Act of
1997 [13], and reauthorized in January 2002, as the BPCA
[14]. PREA was signed into law in December 2003 and is a
requirement which allows the FDA to require pediatric
studies for certain applications[15]. BPCA and PREA were
reauthorized in September 2007 and made permanent in
2012 [16].
Labeling changes which did not arise from research
involving children were excluded, in order for the analysis
to most closely reflect actual research involving children
(Figure 1). Most excluded labeling changes involved either
formulation bioavailability studies in adults or labeling
resulting from additional safety signals.
A Database entry was classified as relevant if it facilitated the
practice of medicine in one or more of the following ways:
•Treat obesity.

•Utilize new routes of administration, formulations,and
dosing regiments to reduce medications’ potential adverse
effects on body weight.
•Expand therapeutic options to include medications with
fewer adverse metabolic effects.

Were new pediatric studies conducted?
YES
n=385

children or where information directly affecting children is
identified. Children are defined as those in the age range of
birth to 17 years.

NO
n=265

Both the Database [8] and the revised drug labels [9-11]
are publicly accessible. The Database is maintained by
The U.S. Food and Drug Administration, Office of Pediatric
Therapeutics. Each Database entry represents a product
labeling revision stemming from research conducted in

•Avoid concurrent medications which may synergistically
increase appetite.
•Counsel patients on a drug’s anticipated effects on
appetite.
•Prescribe medication in conjunction with diet and
exercise.
•Recognize when
contraindication.

preexisting

obesity

is

a

drug

•Detect, monitor and treat drug-related nutrient deficiencies and adverse metabolic effects.

•Consider effects on metabolism and appetite which may
extend beyond the use of the drug or become apparent
upon discontinuation.

Not related to weight were: Otic, ophthalmic, nasal and
topical medications since systemic absorption associated
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with these routes of administration is minimal; monoclonal
antibodies and co-stimulation modulators since their corticosteroid-sparing potential is limited; antihypertensives
for in-hospital, short-term use; and medications to treat
gastroesophageal reflux in infants.

Results:

As of 2014 over 500 products have had pediatric
studies which resulted in pediatric information being
placed in product labeling. This analysis was restricted to
pediatric labeling as of June 30, 2011. As of that time 385
product labeling changes to include pediatric information had
occurred and 120 (31%) were for drugs which can
influence a child’s weight (Figure 1). The products and their
labeling include new insulin dosing regiments for children
with type I diabetes; oral agents in type II diabetes to accompany diet and exercise; pediatric indications for monoclonal
antibodies; antiepileptic agents which reduce appetite;
weight considerations with attention-deficit hyperactivity
disorder and expanded options for managing hypertension
(Table 1).
Table 1. Pediatric drug labeling of products potentially influencing unintended weight gain or relevant to childhood
obesity
Obesity application

Drugs by indication studied

Additional information

(updates, if more than one)

Treat obesity
Maintain

Evidence did not support octreotide as a

Octreotide

cranial insult.

Sibutramine

glycemic

control

Orlistat

treatment for hypothalamic obesity from

Insulin preparations (7)

Bipolar

appetite
central

disorder

and

in

schizophrenia:

Some antipsychotic medications are less

nervous

Paliperidone

Risperidone (2)

comparative effectiveness

based

system effects

on

Aripiprazole (3)
Olanzapine
Quetiapine
Divalproex

Epilepsy and migraine:
Topiramate (5)
Gabapentin

Lamotrigine (6)

Levetiracetam (2)
Oxcarbazepine

Dexmethylphenidate (2)
Methylphenidate (7)

obesogenic

than

others,

based

trials,

Guanfacine (2)
Asthma:

Minimize

corticosteroid

Fluticasone/salmeterol (2)

by optimizing dosing

Budesonide

exposure in asthma

Zafirlukast

alternatives

Levalbuterol (2)
Montelukast

Albuterol (2)
Zileuton

adolescents.

Simultaneously improving host factors
including diet, nutrients and avoidance of
food

allergens

minimize

requirements.

[20]

may

corticosteroid

potentially
dosing

Additionally, adequate control of asthma

allows patients with exercise-induced
bronchospasm

to

continue

fitness

activities consistent with maintaining
healthful weight.

Ulcerative colitis:
balsalazide

Juvenile arthritis:
Etodolac

Oxaprozin

Leflunomide
Rofecoxib

Meloxicam
Administer
concurrent
and

Celecoxib

Hypertension:
lifestyle
diet

recommendations

Enalapril

Fosinopril

Lisinopril (2)
Amlodipine

Beta blockers and thiazide diuretics may
interfere

with

lifestyle

weight

management, while ACE inhibitors and
sartans may be insulin sensitizing.

Benazepril

Losartan

Irbesartan

Metoprolol
Valsartan

Eplerenone

Candesartan
Olmesartan

on

Elevated cholesterol:

data

which is communicated in the drug

Lovastatin

labeling.

Simvastatin

Atorvastatin
Pravastatin

Antiepileptic agents vary in their effects

Statin drugs may cause muscle pain to a
degree which reduces adherence to an
exercise program.

Fluvastatin

on appetite with some promoting weight
loss and others weight gain. These agents

Ezetimibe/simvastatin

can also be combined with a ketogenic

Colesevelam

diet which tends to be associated with

Rosuvastatin

weight loss.

Gastroesophageal reflux:
Cimetidine

Omeprazole
Nizatidine

Esomeprazole (3)
Rabeprazole

Paroxetine

Lansoprazole

Sertraline

Escitalopram

for the treatment of obesity among

Ciclesonide

Mirtazapine

Venlafaxine (2)

Formoterol/budesonide
Asthma/ bronchospasm:

corticosteroid-

Nefazodone

Citalopram

Fluticasone (3)

Mometasone furoate(2)

Identify

Buspirone

Fluvoxamine

Database, metamphetamine, is indicated

Lisdexamfetamine (2)

Depression and anxiety:

Fluoxetine

One psychostimulant which is not in the

Clonidine

their effects on fat metabolism.

Glyburide/metformin
alterations

Amphetamine mixed salts

Oral agents for type 2 diabetes differ in

Rosiglitazone

Anticipate

Atomoxetine

Insulin stimulates appetite.

Glimepiride
Metformin

ADHD:

Identify obesity as
contraindication

Pantoprazole

Physiologic reduction in stomach acid

reduces absorption of protein, minerals
and vitamin B12 and may be
proinflammatory.

By reducing heartburn a medication may
be permissive, removing the discomfort

otherwise associated with a high fat diet.

Short stature in prader-willi:
Somatropin

Within each indication, the drugs are listed in chronologic order of
labeling changes.
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Three medications in the Database were considered for
treating childhood obesity. Octreatide did not receive an
indication. Sibutramine’s October 2010 removal from the
U.S. market over concerns of increased cardiovascular risk
[17] left orlistat as the only product in the Database (through
June 2011) indicated for the treatment of childhood obesity.
Methamphetamine which is approved for the treatment of
obesity in adolescents was not among the psychostimulants
in the Database.

Discussion:

Three in ten pediatric labeling changes involved products
potentially influencing weight gain among children. Relative
to the few medications studied to treat childhood obesity, a
large number can inform the prevention and management
of weight gain among children. Approximately half of these
medications act centrally, through often poorly elucidated
mechanisms, to influence appetite, satiety and food selection
in the developing brain.

Effects on weight gain represent an important area for
drug product development and safety, in addition to the
comparably well-studied effects on growth. Minimal risk
to children and minor enhancements to study protocols
could enhance approaches to study how a drug changes a
child’s nutrient requirements [18-20], its effects on a child’s
appetite long-term [21], and optimal drug dosing among
severely obese children [22, 23].
Labeling changes were chosen as the outcome measure
because of their perceived clinical usefulness and less
reporting bias than sometimes seen in the literature.
However, clinicians might not be obtaining the
practice-relevant information from the drug label or
other sources [24-27]. Pediatrician participation in overall
weight-related care is low [28, 29].
Future efforts to enhance clinical prevention and
management of childhood obesity should include potential
pharmacologic effects, as practiced in geriatrics to avoid
drug-induced weight gain among the elderly [30]. Given
the unique vulnerabilities of the brain which is developing
even through adolescence, this study’s findings highlight the
potential for pharmacologic influences on appetite, satiety
and food selection among children.
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