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VERWEIGHT and obesity are the most
common nutritional disorders in the United
States, affecting the majority of adults in the

country. Given a normal body-mass index (defined as
the weight in kilograms divided by the square of the
height in meters) ranging from 18.5 to 24.9, 34 per-
cent of the adult population is overweight (body-mass
index, 25 to 29.9), and another 27 percent is obese
(body-mass index, »30).

 

1

 

 The prevalence of obesity
has increased by more than 75 percent since 1980.

 

2

 

The prevalence of overweight in children and ado-
lescents (defined as a body-mass index in the 95th
percentile or higher for age and sex)

 

3

 

 has more than
doubled since 1976.

 

4

 

Health care professionals should be concerned
about overweight and obesity because of the well-
established relations between excess body weight and
such medical conditions as type 2 diabetes, hyper-
tension, and osteoarthritis.

 

5

 

 Evidence-based guide-
lines issued by the National Institutes of Health call
for weight loss both in obese persons and in over-
weight persons with two or more risk factors for
obesity-related diseases.

 

6

 

Medications for the treatment of obesity are cur-
rently approved for use in adults who have a body-
mass index of 27 or higher plus obesity-related medi-
cal conditions or a body-mass index of 30 or higher in
the absence of such conditions.

 

7

 

 In 1999, $321 million
was spent in the United States on prescription medica-
tions to treat obesity.

 

8

 

 Between 1996 and 1998, 2.5
percent of the adults in the United States — or about
4.6 million persons — reported having used such

O

 

medications.

 

9

 

 Approximately 10 percent of women
and 3 percent of men with a body-mass index of 30
or higher have reported using weight-loss medica-
tions for obesity.

 

9

 

 In this review we briefly examine
nonpharmacologic approaches to promoting weight
loss and give greater consideration to the use of med-
ications as adjunctive therapy in the management of
obesity.

 

NONPHARMACOLOGIC APPROACHES 

TO WEIGHT LOSS

 

Although 29 percent of the men in the United
States and 44 percent of the women describe them-
selves as trying to lose weight,

 

10

 

 only about 20 per-
cent report restricting caloric intake and increasing
physical activity simultaneously, despite recommen-
dations indicating that this combination is effective.

 

6

 

Many studies demonstrate that obese adults can lose
about 0.5 kg per week by decreasing their daily in-
take to 500 to 1000 kcal below the caloric intake re-
quired for the maintenance of their current weight.

 

11

 

More severe caloric restriction, with the use of diets
that are very low in calories, increases the rapidity of
weight loss but not the rate of long-term success in
maintaining a reduced weight.

 

6

 

 Although adding ex-
ercise to caloric restriction minimally increases weight
loss during the acute phase of weight loss, it appears
to be the component of treatment that is most likely
to promote long-term maintenance of a reduced
weight.

 

12

 

 Behavioral treatments help obese persons to
develop adaptive thinking, eating, and exercise habits
that enable them to decrease their weight and avoid
regaining weight.

 

11

 

 Persons who combine caloric re-
striction and exercise with behavioral treatment may
expect to lose about 5 to 10 percent of preintervention
body weight over a period of four to six months.

 

11

 

 Al-
though patients often perceive this “small” weight
loss as insufficient,

 

13

 

 it suffices to improve many obe-
sity-related conditions.

 

14

 

 
Unfortunately, improvements are not sustained if

weight is regained; and for the vast majority of per-
sons, weight loss is followed by a slow, inexorable
climb to the preintervention body weight — or even
higher.

 

15

 

 Bariatric surgical treatments, such as gastric
bypass, can induce long-term weight loss, but are
appropriate only for selected patients with a body-
mass index of at least 40 or a body-mass index of at
least 35 along with obesity-related medical condi-
tions.

 

6

 

 Losing weight is difficult for most obese per-
sons, yet long-term maintenance of a reduced weight
is even more challenging.
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HISTORY OF PHARMACOTHERAPY 

FOR OBESITY

 

For many years, obesity was approached as if it
were either a moral failing or evidence of underlying
psychopathology.

 

16

 

 With the advent of behavioral
treatments for obesity in the 1960s,

 

17

 

 hope arose
that modification of maladaptive eating and exercise
habits would lead to sustained weight loss, and that
time-limited programs would produce permanent
changes in weight. Medications for the treatment of
obesity were proposed as short-term adjuncts for pa-
tients, who would presumably then acquire the skills
necessary to continue to lose weight, reach “ideal
body weight,” and maintain a reduced weight indef-
initely. Unfortunately, such short-term approaches
proved unsuccessful, and the history of many ill-fat-
ed weight-loss regimens is well documented.

 

18

 

The field underwent a paradigm shift in 1992 with
the publication of studies by Weintraub et al.

 

19-27

 

 con-
cerning the efficacy of the combination of behavioral
treatment and two medications with different mech-
anisms of action — fenfluramine and phentermine.
Those studies found that weight loss could be sus-
tained for as long as three and a half years with con-
tinuing pharmacotherapy. Although the number of
patients studied was small, the idea behind the ap-
proach — that obesity should be treated in the same
manner as any other chronic disease that might be
ameliorated through the long-term use of medica-
tion — differed dramatically from those of prevail-
ing approaches. The new approach meshed well with
the emerging realization that short-term treatments
for obesity generally do not lead to sustained weight
reduction and that patients are generally unwilling to
continue behavioral treatment indefinitely.

 

11

 

 Long-
term use of weight-loss medications could be seen
as a tool to help patients adhere to the dietary and
behavioral changes necessary to maintain a reduced
body weight.

 

28,29

 

 Although the subsequent withdraw-
al from the market of fenfluramine (and dexfenflur-
amine) because of an association with valvular heart
disease

 

30

 

 had a dampening effect on the use of med-
ications in the treatment of obesity, an important
lesson remained: obesity could and should be ap-
proached as a chronic condition that requires con-
tinuing medical care. For a minority of obese pa-
tients who have substantially increased medical risk
and for whom nonpharmacologic treatments alone
prove unsatisfactory, weight-loss medications may be
useful adjuncts to behavioral treatments.

 

MECHANISMS OF ACTION 

OF WEIGHT-LOSS DRUGS

 

Medications currently approved for weight loss in
the United States (Table 1) fall into two broad cate-
gories: those that decrease food intake by reducing

appetite or increasing satiety (appetite suppressants)
and those that decrease nutrient absorption. A third
category, medications that increase energy expendi-
ture, includes ephedrine, which is not currently ap-
proved as a treatment for obesity in the United States,
and other investigational compounds.

 

31

 

Appetite-Suppressant Medications

 

Most appetite suppressants work primarily by in-
creasing the availability of anorexigenic neurotransmit-
ters — notably, norepinephrine, serotonin, dopamine,
or some combination of these neurotransmitters — in
the central nervous system.

 

Noradrenergic Agents

 

Noradrenergic drugs available in the United States
include phentermine, diethylpropion, phendimetra-
zine, and benzphetamine (Table 1). Amphetamines are
no longer recommended (and are not approved for
use) for weight loss because of the potential for their
abuse. Benzphetamine and phendimetrazine, which
are classified as Schedule III drugs by the Drug En-
forcement Administration (DEA), are considered by
the DEA to have substantially greater potential for
abuse than those on Schedule IV.

All of the above medications are approved by the
Food and Drug Administration (FDA) for use of “a
few weeks” only (generally presumed to be 12 weeks
or less) for the treatment of obesity.

 

7

 

 Few studies of
their safety and efficacy have extended to six months
or beyond.

 

28

 

 Such studies show a consistent but mod-
erate difference in weight loss (a difference of 2 to
10 kg) in comparisons with placebo.

 

32-37

 

 Side effects
of noradrenergic medications include insomnia, dry
mouth, constipation, euphoria, palpitations, and hy-
pertension.

 

7

 

 Although the most widely used of these
compounds, phentermine, was used in combination
with fenfluramine, it has not been independently as-
sociated with valvular heart disease.

 

38

 

 The only over-
the-counter appetite-suppressant medication approved
for the treatment of obesity, phenylpropanolamine,
was recently withdrawn from the market because of
concern about an association with hemorrhagic stroke
in women.

 

39

 

Serotonergic Agents

 

Serotonergic agents act by increasing the release
of serotonin, inhibiting its reuptake, or both. Fen-
fluramine (Pondimin) and dexfenfluramine (Redux),
medications that both stimulated serotonin release
and inhibited its reuptake, were withdrawn from the
market in the United States in 1997 because of as-
sociations with valvular heart disease and pulmo-
nary hypertension. Their efficacy in controlled stud-
ies appeared similar to that of the noradrenergic
agents.

 

28,40
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Selective serotonin-reuptake inhibitors are current-
ly approved for a number of indications that are not
related to obesity, including depression and obses-
sive–compulsive disorder. Some selective serotonin-
reuptake inhibitors have induced weight loss in short-
term studies, and fluoxetine (Prozac) (at a dose of
60 mg) has undergone considerable evaluation to de-
termine its efficacy for weight loss.

 

41,42

 

 Unfortunate-
ly, although patients who received fluoxetine for six
months lost more weight than those who received
placebo, steady regain occurred during the next six
months despite the continuation of medication, erod-
ing any difference between the treatment groups.

 

28

 

Sertraline (Zoloft), evaluated as an adjunct for weight
maintenance after a very-low-calorie diet, showed a
similar lack of long-term efficacy.

 

43

 

Mixed Noradrenergic–Serotonergic Agents

 

Sibutramine (Meridia), an inhibitor of both nor-
epinephrine reuptake and serotonin reuptake that also
weakly inhibits dopamine reuptake (Fig. 1), is ap-
proved by the FDA for weight loss and weight main-
tenance in conjunction with a reduced-calorie diet.

 

7

 

Sibutramine is given in a dose of 10 to 15 mg once
daily and may be given in a 5-mg dose to patients
who do not tolerate the 10-mg dose. Unlike fenflur-
amine and dexfenfluramine, it does not induce sero-
tonin release, and has not been implicated in the
development of valvular heart disease.

 

44,45

 

 Over a six-
month period, subjects who follow a reduced-calorie
diet and receive sibutramine typically lose 5 to 8 per-
cent of their preintervention body weight, as com-
pared with 1 to 4 percent among subjects who re-
ceive placebo.

 

46-49

 

 Sibutramine-induced reductions in
weight appear to be largely maintained for periods of
up to one year and remain significantly greater than
those observed in patients who receive placebo.

 

50

 

Published studies with up to two years of data are
now available. The Sibutramine Trial of Obesity Re-
duction and Maintenance followed 605 European
adults who took 10 mg of sibutramine daily for
6 months, after which 467 participants who had lost
more than 5 percent of their preintervention body
weight were randomly assigned to continue to receive
sibutramine or to receive placebo for 18 months.

 

51

 

 Al-
though weight was regained in both groups during
the second year of follow-up, weight losses were sig-
nificantly greater among those who received sibutra-
mine for the full two years of the trial. More than 25
percent of those who continued to take sibutramine
maintained their reduced weight for the entire ob-
servation period. As in most studies of weight-loss
medications, the large numbers of dropouts in both
the study-drug group and the placebo group limit
the generalizability of the findings.

 

51

 

 By the end of
the study, the dose of sibutramine had been increased

to 20 mg, a dose higher than is approved in the
United States, in 52 percent of the subjects taking
the medication. However, 86 percent of the subjects
who did not regain any of the weight they had lost
were taking no more than 15 mg of sibutramine dai-
ly. Sibutramine may also increase weight loss and im-
prove maintenance of reduced weight in subjects
who have previously lost weight with a very-low-cal-
orie diet.

 

52

 

Side effects of sibutramine include increases in
blood pressure and pulse; although these are usually
mild, they lead to the discontinuation of sibutra-
mine in up to 5 percent of patients.

 

47,48,50,51

 

 In gen-
eral, reductions in blood pressure in those who lose
weight with sibutramine are less than the reductions
in blood pressure seen with similar weight loss ob-
tained with other treatments.

 

47

 

 Adverse reactions also
include dry mouth, headache, insomnia, and constipa-
tion.

 

45

 

 Commensurate with weight loss, other meta-
bolic risk factors improve; these include hyperlipide-
mia and hyperuricemia, as well as glycemic control
and plasma insulin levels in patients with type 2 di-
abetes.

 

46,48,50,51,53

 

Medications That Reduce Nutrient Absorption

 

The only FDA-approved medication for obesity
that reduces nutrient absorption is orlistat (Xenical),
which acts by binding to gastrointestinal lipases in
the lumen of the gut, preventing hydrolysis of die-
tary fat (triglycerides) into absorbable free fatty acids
and monoacylglycerols (Fig. 2). Patients who take
120 mg of orlistat with or up to one hour after
meals excrete in the stool approximately one third of
the dietary fat they ingest, thereby reducing calorie
and fat intake. In double-blind, placebo-controlled
trials, orlistat had moderate efficacy for weight loss
in adults. Orlistat-treated subjects who completed
trials lasting one year lost approximately 9 percent of
their preintervention body weight, as compared with
5.8 percent among those who took placebo.

 

54

 

Orlistat has also been found to slow the rate of re-
gain of weight during a second year of use; orlistat-
treated subjects regained less weight during the sec-
ond year than placebo-treated subjects did (a regain
of 35.2 percent vs. 62.4 percent, a difference of
about 2.5 kg).

 

55-57

 

 In these long-term studies, orli-
stat-treated patients also had moderate decreases in
diastolic blood pressure, insulin levels while fasting,
and total cholesterol and low-density lipoprotein
cholesterol, with a small cholesterol-lowering effect
that was independent of weight loss. Orlistat induced
small reductions in body weight in patients with type
2 diabetes that were nevertheless significantly great-
er than those that occurred in such patients who re-
ceived placebo (losses of 6.2 kg vs. 4.3 kg); orlistat
also led to improvement in glycosylated hemoglobin
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values and a decreased requirement for sulfonylurea
drugs.

 

58

 

 Orlistat appears to have similar efficacy re-
gardless of whether it is prescribed in a primary care
or a specialized treatment setting.

 

59

 

Side effects of orlistat include flatulence with dis-
charge, fecal urgency, fecal incontinence, steatorrhea,
oily spotting, and increased frequency of defecation.
These side effects are usually mild to moderate, and
generally decrease in frequency with ongoing treat-
ment. However, such side effects lead to discontin-
uation in nearly 9 percent of patients, as compared
with a rate of discontinuation of 5 percent among
patients treated with placebo.

 

7,54

 

 Orlistat also decreas-
es absorption of fat-soluble vitamins, primarily vita-
min D, an effect that can be counteracted by daily
administration of a multivitamin at least two hours
before or after a dose of orlistat.

 

7

 

DIETARY SUPPLEMENTS AND HERBAL 

PREPARATIONS

 

Unlike prescription and over-the-counter medica-
tions, dietary supplements are not prospectively re-
viewed for safety or efficacy by the FDA, which takes
action only if a dietary supplement is shown to present
“a significant or unreasonable risk.”

 

60

 

 Producers of a
dietary supplement cannot claim that it treats a dis-
ease (including obesity) but may claim that it reduc-
es the risk of a disease in a population.

 

60

 

Allison and colleagues

 

61

 

 critically reviewed the pub-
lished literature on herbal and dietary supplements for

which claims have been made about the promotion of
weight loss: chitosan, chromium picolinate, conju-
gated linoleic acid, ephedra alkaloids (ma huang), and
garcinia cambogia. They found that most such reports
were based on poorly designed trials that lacked ran-
domization, blinding, or control groups. Although
some dietary supplements have mechanisms of action
that could plausibly lead to weight loss or have shown
promising results in small-scale studies in humans or
animals, Allison et al. found that there were insuffi-
cient data to provide evidence of either the safety or
the efficacy of any of these compounds as agents
promoting weight loss. Herbal compounds contain-
ing ephedra alkaloids and caffeine are the only types
for which there are data from randomized, double-
blind, placebo-controlled trials indicating efficacy in
promoting weight loss.

 

61-63

 

 However, all such studies
have been short-term (six months or less).

Ephedrine is an adrenergic agent with thermogenic
and appetite-suppressant properties.

 

49

 

 In the United
States, ephedrine is approved for nonprescription use
for mild asthma and upper respiratory symptoms.
Ephedrine in combination with caffeine, aspirin, or
both, has been found in controlled trials to produce
greater weight losses than placebo for periods of up
to one year, although most studies have been short-
term.

 

31,64-67

 

 Ma huang (

 

Ephedra sinica

 

) is a botanical
source of ephedra alkaloids often included in dietary
supplements sold for the purpose of promoting weight
loss. Dietary supplements containing ephedra alka-

 

Figure 1.

 

 Mechanisms of Action of Sibutramine.
Sibutramine and its active metabolites inhibit the reuptake of serotonin and norepinephrine, thereby prolonging the actions of these
neurotransmitters at their postsynaptic receptors.
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loids frequently contain a dosage that differs substan-
tially from that indicated on the product label.68 Case
reports concerning ephedra alkaloids (often in com-
bination with caffeine) have noted serious cardiovas-
cular and central nervous system events, including
hypertension, cardiac arrhythmia, stroke, seizure, my-
ocardial infarction, and sudden death.69 However, the

incidence of such events among persons who take
ephedra alkaloids at the recommended doses has
not been established.70 Because of the unpredictable
amounts of active ingredients and the potential for
harmful effects, the National Institutes of Health
guidelines state that herbal preparations are not rec-
ommended as part of a weight-loss program.6

Figure 2. Inhibition of Fat Absorption by Orlistat.
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WEIGHT-LOSS MEDICATIONS CURRENTLY 

IN CLINICAL TRIALS

Medications Approved by the FDA for Indications 
Other Than Obesity

A number of medications with different mecha-
nisms of action are currently in clinical trials to eval-
uate their safety and efficacy in obese patients.

Bupropion (Wellbutrin) is an atypical antidepres-
sant that is chemically unrelated to tricyclic agents or
selective serotonin-reuptake inhibitors. It is a relative-
ly weak inhibitor of the reuptake of norepinephrine,
serotonin, and dopamine and has structural similari-
ties to diethylpropion.7 After it was noted in studies
concerning depression that bupropion was associat-
ed with small weight losses, trials evaluating the use
of sustained-release bupropion in the treatment of
obesity were initiated and are currently being con-
ducted.71,72 Bupropion is contraindicated in patients
with seizure disorders.7

In several clinical trials studying the safety and ef-
ficacy of topiramate (Topamax), a novel antiepileptic
agent, for seizure control73 or affective disorders,74

reduced food intake and weight loss were noted. Tri-
als of the safety and efficacy of topiramate in obese
patients who do not have seizures, including patients
with binge eating disorder75 or hypothalamic obesity,76

are ongoing. Adverse effects of topiramate include kid-
ney stones and central nervous system symptoms, such
as paresthesias, dizziness, fatigue, and somnolence.77

Metformin (Glucophage), a medication that in-
hibits hepatic glucose production and improves sen-
sitivity to insulin, is approved by the FDA for the
treatment of type 2 diabetes. Metformin not only re-
duces hyperglycemia but has also been noted to pre-
vent weight gain or even to induce small weight losses
in adults.78,79 Metformin is being studied in over-
weight, nondiabetic adults and children to determine
its effects on body weight, insulin resistance, and re-
lated medical conditions.80-82 Metformin may cause
nausea, flatulence, bloating, and diarrhea at the be-
ginning of treatment, and approximately 5 percent of
adults cannot take the drug at any dose because of
such side effects.83 The most serious side effect of met-
formin is lactic acidosis, which is estimated to occur
at a rate of 3 cases per 100,000 patient-years of ex-
posure, primarily in patients with renal insufficiency,
congestive heart failure, pulmonary disease, or liver
disease, which are contraindications to its use.84

Investigational Medications

Levels of leptin, a hormone secreted by adipo-
cytes, reflect the lipid content of the total body of a
nonfasting person.85 In a few children, severe, early-
onset obesity has been associated with an inability to
produce functional leptin protein.86 Treatment of a
leptin-deficient girl with recombinant human leptin

induced a dramatic reduction in body weight (a loss
of 16.4 kg) and changes in body composition.87 Less
dramatic changes have been observed in adults with
sufficient leptin levels who are treated with recombi-
nant human leptin. A dose-dependent decrease in
body weight and fat was observed, and the greatest
weight loss (a mean [±SD] loss of 7.1±8.5 kg) oc-
curred in eight persons who took leptin in a daily
dose of 0.3 mg per kilogram of body weight for 24
weeks.88 Pain and induration at the injection site, es-
pecially at higher doses, led to discontinuation in
some patients. Ongoing studies are evaluating both
different formulations of leptin89 and leptin-replace-
ment therapy during low-calorie dieting.90 It remains
unknown whether treatment with leptin will be ben-
eficial in persons without mutations in the leptin gene.

Other medications that are currently in clinical
trials to determine their ability to induce weight loss
include ciliary neurotrophic factor,91 a neuroactive cy-
tokine that exerts its effects through a receptor whose
mode of signal transduction is similar to that of the
leptin receptor; a peptide analogue of the human
growth hormone fragment 177-19192; and agonists of
the b3-adrenergic and cholecystokinin-A receptors.93

STRATEGIES FOR USE OF MEDICATIONS 

IN THE TREATMENT OF OBESITY

Because obesity is a chronic condition, pharmaco-
therapy should be initiated with the expectation that
long-term use will most likely be needed.28 Numer-
ous studies indicate that, just as blood pressure may
increase when antihypertensive drugs are discontin-
ued, regaining of weight is extremely likely when
weight-loss medications are discontinued.28,52 There-
fore, careful consideration of the known (and possible)
risks of long-term medical therapy must be weighed
against potential improvements in the patient’s risk
of obesity-related disease. National Institutes of Health
guidelines recommend that pharmacotherapy should
be initiated only in patients with a body-mass index
of at least 30 in the absence of obesity-related med-
ical conditions or a body-mass index of at least 27
in the presence of such conditions.6 

Approved prescription medications for weight loss
appear to have similar efficacy in controlled studies.
Other than weight loss during the first few weeks of
drug treatment, no predictors of responsiveness in
an individual patient or class of patients have been
established. Therefore, an empirical choice of a spe-
cific medication should be based on consideration of
underlying medical conditions or contraindications
to particular drugs, concurrent medications, need for
monitoring, approval for long-term use, cost, and
the preference of the patient. National Institutes of
Health guidelines suggest that nonpharmacologic
therapies should be attempted for six months and
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that weight-loss drugs should be considered if weight
loss is unsatisfactory (e.g., less than 0.45 kg per
month).94 In addition, behavioral treatment com-
bined with pharmacotherapy may result in better
outcome than drug treatment alone.6,95 An evidence-
based algorithm representing an overall approach to
the treatment of obesity is shown in Figure 3. A prac-
tical guide designed to assist physicians in treating
obese patients in the primary care setting is available.94

Identification of Patients with a Response to Treatment

Although the mean weight loss attributable to
medications for obesity is less than 5 percent, indi-
vidual patients do have more robust responses. As
compared with placebo, pharmacotherapy more than
doubles the percentage of patients in whom a weight
loss of 5 or 10 percent is achieved.6,28 Identification
of patients with a response would enable the risks
and costs of drug treatment to be concentrated among
those who are most likely to benefit. In addition to
preintervention body weight,51 success during the
first month of therapy usually predicts ultimate weight
loss.6,28 Therefore, in patients without a weight loss
of at least 2.0 kg during the first four weeks of treat-
ment, adherence to the medication, diet, and exercise
recommendations should be reassessed and the pos-
sible need for an adjustment in the dosage should be
considered. If there continues to be minimal response
to the medication, the clinician should consider dis-
continuing it or substituting another medication.28

For none of the currently available medications does
the dose need to be tapered before treatment is
stopped.6

Pharmacotherapy for the Prevention of Weight Regain

A major area of promise for pharmacotherapy is in
enhancing weight maintenance in those who have
lost weight by a variety of methods.28 Because almost
all nonsurgical obesity treatments lead to weight loss
for the first four to six months followed by regain,
pharmacotherapy can be instituted either to enhance
weight loss during the active weight-loss phase or to
prevent later regain. Although longer-term studies sug-
gest that weight-loss medications can decrease the
rate of regain,51,52,56,57 it is important to note that data
on the safety and effectiveness of use for more than
two years are not available for any FDA-approved
weight-loss medication.

Off-Label Use of FDA-Approved Medications

Use of FDA-approved medications in a manner
inconsistent with labeling is considered off-label use,
a common practice in medicine. Prudent physicians
should inform patients whenever they prescribe med-
ications to be used in a manner that is not consistent
with FDA labeling and should discuss the paucity of

data on safety and efficacy and obtain the patient’s
consent for such use. Whenever possible, patients who
wish to use medications in such a manner should be
encouraged to participate in clinical trials.28

Intermittent Use

Several small, short-term studies have described
good results with the intermittent use (e.g., in alter-
nating months) of appetite-suppressant weight-loss
drugs.18 One fairly large study found that the safety
and efficacy of intermittent use of sibutramine (12
weeks of the drug alternating with 12 weeks of pla-
cebo) were similar to those of continuous sibutra-
mine treatment.96 An increase in the rate of side ef-
fects just after drugs are stopped or restarted has
been noted in other studies.25,34 Further studies of
the intermittent use of such medications would help
to answer questions about the effectiveness of this
approach.

Drug Combinations

Treatment in which drugs of different therapeutic
classes are combined in order to enhance efficacy or
reduce adverse effects is common in the treatment
of chronic diseases. It is possible that combination
drug treatments for obesity will eventually be devel-
oped that are both safe and effective. However, in
the absence of data from large trials, clinicians must
exercise great caution in recommending unproven
therapeutic combinations. For the most part, only
case series97-99 and preliminary studies100-102 have ex-
amined the use of combinations of medications to en-
hance weight loss. A study in which orlistat was added
to sibutramine treatment after one year of sibutra-
mine alone found no enhancement of weight loss.103

At present, using more than one drug in combina-
tion for the treatment of obesity cannot be recom-
mended outside clinical trials.6

Treatment of Children and Adolescents

In general, the only children and adolescents who
should be considered for pharmacotherapy are those
with a body-mass index in the 95th percentile or
higher for their age and sex plus an obesity-related
medical condition that may be remediable by a re-
duction of weight. In selected populations of chil-
dren 6 to 12 years old, intensive, family-based behav-
ioral treatment programs have been found to have a
favorable effect on children’s weight for as long as 10
years.104 In contrast, there have been no long-term
(i.e., at least one year), randomized, double-blind,
placebo-controlled trials involving children (defined,
for FDA regulatory purposes, as persons less than 16
years of age) that have demonstrated the safety and
effectiveness of weight-loss medications. The safety
and effectiveness of orlistat and sibutramine for chil-
dren and adolescents have not been established.7 Med-
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ications that are currently in clinical trials involving
children include orlistat,105 sibutramine,106 ephedrine–
caffeine,107 and metformin.82 In addition, octreotide
(a somatostatin agonist) is being evaluated in chil-
dren and adolescents with the hypothalamic obesity
syndrome.108 Further studies are needed before phar-

macotherapy outside clinical trials can be recommend-
ed for younger patients.

SUMMARY

Obesity is a serious and prevalent disorder whose
effective management requires ongoing care. Cur-

Figure 3. Evidenced-Based Algorithm for the Treatment of Obesity.
Adapted from the National Institutes of Health.94 BMI denotes body-mass index.
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rently approved prescription medications for weight
loss, although moderate in their efficacy, can help
carefully selected obese patients lose weight and can
reduce the rate of regain. Behavioral interventions to
improve diet and increase physical activity are con-
sidered the primary means to promote and maintain
weight loss. Weight-loss medications should be con-
sidered as an adjunct only for patients who are at
substantial medical risk because of their obesity and
in whom nonpharmacologic treatments have not re-
sulted in sufficient weight loss to improve health or
to prevent regain. The safety and efficacy of weight-
loss medications beyond two years of use have not
been established. In addition, although some risk fac-
tors for obesity-related disease are improved with the
use of weight-loss medications, the long-term effect
of such medications on morbidity and mortality has
not been determined.

In many ways, the current state of treatment for
obesity is similar to the state of the treatment of hy-
pertension several decades ago.18 Few medications
were available, their efficacy was limited, and predic-
tors of response were lacking. Just as research into the
underlying causes and consequences of hypertension
has led to dramatic improvements in its treatment,
advances in our understanding of energy balance
will most likely lead to more effective treatments for
obesity in the future. With such understanding, we can
hope not only to develop safe and effective ways to
help obese persons to achieve and maintain a healthy
weight but also to understand how to prevent the
development of obesity in those who are at risk.
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