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KEY POINTS

� Pediatric obesity remains a major public health concern that results in life-limiting compli-
cations if left untreated.

� The 2023 American Academy of Pediatric clinical practice guidelines emphasize that pe-
diatric obesity is a complex, multifactorial, chronic disease and requires a comprehensive
treatment approach.

� The treatment approach should incorporate intensive health and behavioral lifestyle mod-
ifications with concurrent use of obesity pharmacotherapy and bariatric surgery based on
the severity of the disease at presentation.

� Life-limiting complications, such as type 2 diabetes and metabolism-associated steatotic
liver disease, must be screened for routinely to ensure treatment is initiated early.

� The current evidence supports that obesity treatment is safe and effective. There is no ev-
idence that the watchful waiting approach is appropriate.
INTRODUCTION

Pediatric obesity continues to be an omnipresent disease, 1 in 5 children and adoles-
cents have obesity in the United States.1,2 In pediatric cohorts, obesity is defined as a
bodymass index (BMI) greater than the 95th percentile for age and sex.2,3 Increases in
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pediatric obesity have been accompanied with a rising incidence of youth-onset life-
limiting comorbidities, such as type 2 diabetes, metabolism-associated steatotic liver
disease (MASLD), and sleep apnea.4 Pediatric obesity has a higher incidence in Latino
and Black youth, as well as low-income andmiddle-income groups.4,5 Acknowledging
the increasing prevalence of pediatric obesity, the American Association of Pediatrics
(AAP) produced new guidelines in January 2023 for the care of children and adoles-
cents with obesity.6

The AAP recommends proactive and intentional screening of all pediatric patients,
using BMI to screen and diagnose for overweight and obesity and systematic screening
of risk factors such as family history, racial identity, adverse childhood experiences,
and income status. This proactive screening is intended to provide early intervention
and support for families. This recommendation is a deviation from the early “watch and
wait” recommendations that arose out of the previous clinical practice guidelines pub-
lished in 2007.6–8 At yearly well-child examinations, pediatricians are encouraged to pro-
vide lifestyle modification recommendations such as screen time recommendations,
nutrition, and physical activity advice.6 At minimum, the AAP recommends screening
for comorbidities associatedwith obesity andprovidingguidanceon the risks associated
with thesecomorbiditiesand livingwithelevatedBMI throughoutchildhoodwith thegoals
of early diagnosis and interventionnotbeingacertain numberon the scaleor sizeofone’s
body but reduction of life-limiting complications over time.6,8

There are multiple potential interventions for those patients identified with obesity.6

The AAP recommends a comprehensive treatment approach in which intensive life-
style modification, obesity pharmacotherapy, and bariatric surgery are offered
concurrently as warranted by the severity of the presentation.6,9,10 The current evi-
dence suggests that the most effective intensive health behavior and lifestyle treat-
ment (IHBLT) programs offer family-centered interventions with multidisciplinary
counseling on nutrition and physical activity over a 3 to 12 month period.11,12 There
is growing evidence that virtual interventions are equally effective.13–15 The impact
of these interventions reflects a dose-dependent relationship between number of con-
tact hours and treatment effectiveness.6 Patients should be referred to IHBLT as soon
as possible, once a patient has been diagnosed with obesity, as early intervention is
essential to prevent youth-onset comorbidities. When referring patients to IHBLT, phy-
sicians should use motivational interviewing and a patient-centered, nonjudgmental
approach.16 The AAP emphasizes that while a comprehensive IHBLT approach is
the gold standard, clinicians should be empowered to utilize whatever time and re-
sources they have available, to deliver health education to their patients regardless
of if they are able to meet the moderate-intensity to high-intensity contact hours rec-
ommended.6 Studies have shown that repeat small doses of nutrition education, such
as education on reduction of sugar-sweetened beverages, delivered at routine well-
child visits, can lead to sustained behavior change and thus should be incorporated
as well.17–21

The AAP consensus statement suggests that pediatricians and other pediatric
health care providers should offer adolescents aged 12 years and older with obesity,
weight loss pharmacotherapy, according to medication indications, risks, and bene-
fits, as an adjunct to health behavior and lifestyle treatment.6,22–27 In addition, the
statement reports that pharmacotherapy may also be appropriate to children aged
8 to 11 years with more severe or life-threatening comorbidities. For youth aged
13 years and older with class II obesity, defined as a BMI 120% or greater of 95th
percentile and an obesity-related comorbidity, or class III obesity, defined as a BMI
140% or greater of 95th percentile, without a comorbidity, bariatric surgery may be
an appropriate recommendation.6,28–30
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The comorbidities associated with youth-onset obesity tend to have a more severe
disease progression in youth compared to their adult counterparts with the same
obesity-related condition.31–33 A comorbidity of focus in this study is MASLD, formerly
called as nonalcoholic fatty liver disease. MASLD occurs in association with increased
adiposity and insulin resistance and has rapidly evolved into the most common liver
disease seen in the pediatric population.34 MASLD has the highest prevalence in His-
panic children and a lower prevalence in black children. Growing evidence suggests
that pediatric MASLD is a more severe disease than adult onset given the earlier
age of disease of development and is believed to be the most common reason for liver
transplant in the United States. Screening for MASLD should begin at the age of
10 years for patients with obesity by obtaining a lipid panel, fasting glucose, alanine
aminotransferase, and aspartate aminotransferase every 2 years.34 There is a direct
association between the treatment of MASLD and the treatment of pediatric obesity.
Best practices in the management of pediatric MASLD are not clearly defined, and
thus, there is much to incorporate from the new AAP guidelines regarding how to
best treat youth with obesity and MASLD. Currently, the first-line intervention for
MASLD focuses on lifestyle modifications with a particular focus on the reduction of
added sugars and increase in daily physical activity.34 Children should avoid sugar-
sweetened beverages, limit screen time to less than 2 hours per day, and exercise
for 60 minutes per day. To date, there are no pharmacotherapies specifically Food
and Drug Administration (FDA) approved for the treatment of MASLD in youth.
REVIEW OF DIETARY INTERVENTIONS FOR PEDIATRIC OBESITY MANAGEMENT

Behavioral interventions are the cornerstone for the management of obesity. The
following section will summarize the major dietary interventions recommended for
children with obesity. The overarching theme of these interventions is to reduce daily
caloric intake, optimize healthful food consumption, and reduce BMI to, in turn, help
decrease the risk of developing obesity-related comorbidities like MASLD. Increasing
evidence suggests that the nutrition approach that results in the greatest reduction in
BMI is that for which the family can adhere consistently. Sustained engagement with a
nutrition approach is multifactorial; however, multiple studies have shown that families
prefer nutrition approaches that allow for flexibility with daily schedules, availability of
low-cost options, and are delivered in association with education to inform youth and
families how these nutritional changes are resulting in improved health and
wellness.35–37

Reduction in Added Sugar

The reduction of added sugar has been utilized as a dietary approach in the treatment
of MASLD in youth.38 Previous data have linked high intake of added sugars with
severity of MASLD due to increased hepatic lipid accumulation. The AAP clinical prac-
tice guidelines highlighted education to reduce the intake of sugar-sweetened bever-
ages as one of the best starting places for general pediatricians to target who have
limited time and resources in patients with obesity.6,34 Several clinical studies have
investigated the association between reduction of dietary added sugar intake and
alanine aminotransferase (ALT) levels in cohorts of youth with obesity compared to
healthy control youth. Schwarz and colleagues39 conducted a study in Latino and
Black children aged 9 to 18 years with obesity with history of high added sugar intake
(>50 g per day) and showed that by restricting their fructose intake to 4% of the par-
ticipants daily energy intake for 10 days, there was an associated reduction in hepatic
fat, de novo lipogenesis, and visceral fat. Schwimmer and colleagues38 conducted a
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randomized controlled trial investigating a low added sugar nutrition approach in
youth with obesity and MASLD in 40 adolescent male individuals who were random-
ized to either control or a low-sugar approach with less than 3% of daily intake of
sugar. At week 8, youth in the low-sugar group had a significant reduction in hepatic
steatosis compared to control.

Carbohydrate Restrictions

A carbohydrate (CHO) restriction regimen restricts CHO consumption by limiting foods
high in CHOs and replacing them with foods containing a higher percentage of fat and
protein. Though there can be variability in specific dietary recommendations, the
consensus is to limit CHOs from 20 to 50 g of total CHOs per day. CHO restriction in-
terventions have been shown to decrease BMI compared to baseline and had a
greater reduction in BMI compared to low-fat diets. Though the research is limited,
some results have shown CHO restriction is associated with significant reduction in
hepatic de novo lipogenesis, hepatic fat, and fasting insulin.40–45 Goss and col-
leagues46 investigated reducing daily CHO intake, by providing prepared meals to
families of youth with obesity and MASLD for 8 weeks and reported at the end of
the study that there was a significant reduction in hepatic lipid content in the CHO-
restricted group compared to control.

Calorie Restriction

A calorie restriction nutrition intervention consists of daily caloric intake under the
recommend intake for weight maintenance. To determine the weight maintenance
recommendation, the resting energy expenditure (REE) and active energy expenditure
(AEE) must be determined. There are many proposed predictive equations to deter-
mine the REE. Systematic reviews have found the Molnár formula to be most predic-
tive for children with obesity.47

Molnar formula
Female individuals: REE 5 0.046 � weight � 4.492 � 1/height2 � 0.151 � race 1
5.841 (R2 5 0.824)
Male individuals: REE5 0.037 � weight � 4.67 � 1/height2 � 0.159 � race1 6.792

(R2 5 0.884)
To determine the AEE, the REE will be adjusted by a multiplier based off the pa-

tient’s activity level. The multipliers based off the exercise levels as followed sedentary
(little to no exercise) 5 1.2, lightly active (light exercise/sports 1–3 d/wk) 5 1.375,
moderately active (moderate activity/sports 3–5 d/wk) 5 1.555, very active (hard ac-
tivity/sports 6–7 d/wk) 5 1.725. Calorie restriction nutrition interventions have consis-
tently shown reduction in weight or BMI in pediatric populations with obesity. When
combined with an exercise regimen, weight reduction is even greater.

Dietary Approach to Stop Hypertension

The Dietary Approach to Stop Hypertension (DASH) recommends a higher intake of
fruits, vegetables, and whole foods with a decreased intake of processed foods,
salt, and refined sugar as a means to decrease the risk of developing hypertension.48

The recommendations include 6 to 8 servings of whole grains, 6 or less servings of
protein, 4 to 5 servings of fruit, 4 to 5 servings of vegetables, 2 to 3 servings of low-
fat dairy products, and less than 2300 mg of sodium per day with an ideal goal of
less than 1500 mg.48–50 To quantify dietary adherence, the DASH score was created.
A higher DASH score indicates greater adherence to the diet. There are conflicting re-
sults regarding the relationship between DASH score and change in BMI.48,50
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social 
Security de ClinicalKey.es por Elsevier en octubre 16, 2024. Para uso personal exclusivamente. No se 
permiten otros usos sin autorización. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Treatment of Children and Adolescents with Obesity 785
Currently, there are no trials investigating the use of the DASH diet to treat MASLD in
youth. However, several trials in adult cohorts have suggested that when compared to
control, the DASH diet results in significant reductions in weight, waist circumference,
serum ALT, triglycerides, and C-reactive protein levels.51–53 These findings suggest
that the DASH diet may provide metabolic improvement in the underlying etiology
of MASLD in youth and may, therefore, be an appropriate approach.

Time-Restricted Eating

A time-restricted eating (TRE) diet confines all dietary and caloric beverage intake to a
predefined window of time, typically to 8 hours per day.54 There has been limited
research evaluating the impact of TRE on BMI in pediatric cohorts. A case study of
4 pediatric patients with obesity showed a decrease in body mass index z-score
(zBMI) after 4 months of TRE.55 Vidmar and colleagues56 demonstrated that 12 weeks
of 8 hour TRE with a self-selected eating window resulted in a 3% reduction in weight
in excess of the 95th percentile. In adult cohorts, TRE combined with an exercise pro-
gram has been shown to decrease fat mass, reduce liver enzymes, and improve insu-
lin sensitivity in adults with obesity, with and without diabetes.57–59

Mediterranean Diet

The Mediterranean (MED) diet is the traditional diet of those in MED countries and is
characterized by a high consumption of vegetables and olive oil, a moderate con-
sumption of lean protein and fish, and a minimal consumption of highly processed
food. Adherence to the MED diet is associated with a decrease in BMI. In addition,
higher adherence to the MED diet is inversely associated with the development of
MASLD/metabolic associated steatohepatitis (MASH).60–63 A meta-analysis assess-
ing the MED diet as an intervention in adult patients with MASLD showed significant
improvements in ALT and hepatic steatosis.51,64 Akbulut and colleagues conducted
a trial of MED diet versus low-fat diet in youth with obesity and non-alcoholic fatty liver
disease (NAFLD) and found that 12 weeks of MED diet resulted in similar reduction in
hepatic steatosis and liver stiffness as those in the low-fat diet group and both groups
had a normalization of their ALT levels. However, children in the MED diet intervention
group demonstrated more significant reductions in a total insulin levels, fasting blood
glucose, and hemoglobin A1c.

How to Implement Dietary Interventions

When considering recommendation of a dietary intervention in youth, it is important to
consider the financial and cultural background of the family. There are many possible
dietary interventions, the intervention that is most feasible for the family should be rec-
ommended first as that is what is most likely to be effective and sustainable. Parents
and caregivers play a crucial role in pediatric obesity interventions. Pediatric patients
are more likely to achieve BMI reduction if the dietary changes are incorporated into
the whole family. Additionally, it is important to promote intrinsic motivation and
self-efficacy through motivational interviewing and patient/caregiver empowerment.

REVIEW OF NONDIETARY BEHAVIORAL INTERVENTIONS

Behavior modification is a foundational aspect of weight management in patients in
conjunction with dietary and pharmacotherapy interventions.65–67 The focus of behav-
ioral intervention for weight management is to decrease sedentary behaviors and in-
crease active time throughout the day.68–70 Studies have shown that there is an
inverse relationship between sedentary behavior and activity, such that an increase
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in time spent doing physical activity is related to a decreased in sedentary time
throughout the day.70–74 Additionally, an increase in physical activity is associated
with lower consumption of energy-dense food, higher consumption of fruits and veg-
etables and a lower BMI.74

Common approaches to behavior modification include stimulus control, self-
monitoring, reinforcement, and modeling.75–77 Family-based programs are recom-
mended for children aged 5 to 12 years, with studies showing that parent adoption
of healthy behaviors is associated with healthy behaviors in children.78–82 Further-
more, parental weight loss is associated with weight loss in the child.83–85 School-
based programs have also been found to be an effective approach. A multifactorial
approach with behavior modification combined with dietary intervention has been
shown to be more effective in weight management when compared to diet or behavior
modification alone.6,7,11

Cognitive behavioral therapy (CBT) is an additional approach to weight manage-
ment that aims to identify triggers behind unhealthy eating habits. Patients who
received CBT as part of a weight management regimen showed decreased rates of
binge eating behaviors and sustained weight loss at 6 months follow-up.
Of note, the average total contact hours for behavioral modification programs in pe-

diatric weight management is 27.7 hours over 6 months.6 However, there is no statis-
tical correlation between contact hours and treatment outcomes.86 In a review of
intervention efficacy, several intervention types were examined for their ability to
achieve treatment goal. Interventions aimed at either increasing physical activity or
decreasing sedentary time showed small, significant increase in activity and
decreased sedentary behavior, respectively. The review also found that interventions
aimed at increasing healthy eating behaviors showed statistical significance in trials
that used reinforcement. Additionally, trials that aimed at reducing unhealthy eating
behaviors were significantly more effective when treatment lasted longer than
6 months.87
REVIEW OF PHARMACOTHERAPY INTERVENTIONS

Pharmacotherapy may be a powerful tool to consider in patients who have not
reached weight normality with dietary interventions alone.22,24,88 The AAP consensus
statement states that pediatricians and other pediatric health care providers should
offer adolescents aged 12 years and older with obesity weight loss pharmacotherapy,
according to medication indications, risks, and benefits, as an adjunct to health
behavior and lifestyle treatment.6,22–27 In addition, the statement reports that pharma-
cotherapy may also be appropriate for ages 8 to 11 years for patients with more severe
or life-threatening comorbidities.6 The overarching theme of these interventions is to
reduce BMI to, in turn, help decrease the risk of developing or progression of
obesity-related comorbidities like MASLD. Tables 1 and 2 summarized the available
pediatric obesity pharmacotherapies.

Glucagon-Like-Peptide-1 Receptor Agonist

Glucagon-like-peptide-1 (GLP-1) receptor agonists decrease hunger by slowing
gastric emptying and acting on the central nervous system.89–91 Depending on the
medication, it is formulated as a daily oral medication or daily or weekly subcutaneous
injection.90 Exenatide is currently approved in children aged 10 to 17 years with type-2
diabetes.92 Liraglutide is currently approved for long-term weight management in chil-
dren aged 12 years or older.93 Adverse effects include nausea, vomiting, diarrhea, and
injection site reaction. Rare complications include pancreatitis, gallbladder disease,
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Table 1
(continued )

Study Design

Sample

Size (n)

Age

(y)

Main

Inclusion

Criteria Dose Duration Efficacy Safety

Quality

of

Evidence
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4/5 No SAEs
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et al,105
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8.11% vs 10.1% Placebo
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et al,137

2021

RCT 134 10–16 BMI �85th%

and T2D

0.6 mg daily

1.2 mg daily

1.8 mg daily

52 wk BMI change (kg/m2): ETD of

�0.89, favoring intervention

(P5.036)

% change in BMI (%): ETF of

�2.73, favoring intervention

(P5.028)

%BMIp95 change (%): ETD of

�4.42, favoring intervention

(P5.038)

Findings are significant at 52 wk,

not at 26 wk

Not evaluated High

H
e
g
e
d
u
s
e
t
a
l

7
8
8

D
escargado para Lucia A

ngulo (lu.m
aru26@

gm
ail.com

) en N
ational Library of H

ealth and Social 
Security de C

linicalK
ey.es por Elsevier en octubre 16, 2024. Para uso personal exclusivam

ente. N
o se 

perm
iten otros usos sin autorización. C

opyright ©
2024. Elsevier Inc. Todos los derechos reservados.



E
xe

n
a
ti
d
e

K
e
ll
y e
t
a
l,
1
3
8

2
0
1
2

R
a
n
d
o
m
iz
e
d
,
o
p
e
n
-l
a
b
e
l,

cr
o
ss
o
ve

r

1
2

9
–1

6
B
M
I
�1

.2
ti
m
e
s

th
e
9
5
th
%

,

o
r
B
M
I

�3
5
k
g
/m

2

1
0
m
g
tw

ic
e

d
a
il
y

D
E
:
5
m
g
tw

ic
e

d
a
il
y,

1
0
m
g

tw
ic
e
d
a
il
y

6
m
o

B
M
I
ch

a
n
g
e
(k
g
/m

2
):
E
T
D

o
f

�1
.7
1
,
fa
vo

ri
n
g
in
te
rv
e
n
ti
o
n

(P
5
.0
1
)

%
ch

a
n
g
e
in

B
M
I
(%

):
E
T
D

o
f

�4
.9
2
,
fa
vo

ri
n
g
in
te
rv
e
n
ti
o
n

(P
5
.0
0
9
)

To
ta
l
b
o
d
y
w
e
ig
h
t
ch

a
n
g
e
(k
g
):

E
T
D

o
f
�3

.9
,
fa
vo

ri
n
g

in
te
rv
e
n
ti
o
n
(P
5
.0
2
)

In
su
li
n
-r
e
la
te
d
fi
n
d
in
g
s:
Fa

st
in
g

in
su
li
n
ch

a
n
g
e
(m

U
/L
):
E
T
D

o
f

�7
.5
,
fa
vo

ri
n
g
in
te
rv
e
n
ti
o
n

(P
5
.0
2
)

In
su
li
n
se
n
si
ti
vi
ty
:
E
T
D

o
f
1
6
.1
,

fa
vo

ri
n
g
in
te
rv
e
n
ti
o
n
(P
5
.0
2
)

b
-c
e
ll
fu
n
ct
io
n
:
E
T
D

o
f
1
1
7
.9
7
,

fa
vo

ri
n
g
in
te
rv
e
n
ti
o
n
(P
5
.0
3
)

M
il
d
n
a
u
se
a
in

3
6
%

,
vo

m
it
in
g
in

2
7
%

,
h
e
a
d
a
ch

e
in

2
7
%

,

a
b
d
o
m
in
a
l
p
a
in

in
2
7
%

,

in
je
ct
io
n
si
te

b
ru
is
in
g
in

9
%

(1

p
a
rt
ic
ip
a
n
t)
.

N
o
h
yp

o
g
ly
ce
m
ia

o
r
p
a
n
cr
e
a
ti
ti
s

H
ig
h

Fo
x

e
t
a
l,
1
3
9

2
0
2
2

R
C
T

1
0
0

1
2
–1

8
B
M
I
�1

.2
ti
m
e
s

th
e
9
5
th
%

2
.0

m
g

e
xt
e
n
d
e
d

re
le
a
se
,

w
e
e
k
ly

5
2
w
k

%
ch

a
n
g
e
in

B
M
I
(%

):
E
T
D

o
f

�4
.1
,
fa
vo

ri
n
g
in
te
rv
e
n
ti
o
n
,

d
id

n
o
t
re
a
ch

si
g
n
if
ic
a
n
ce

(P
5

.0
7
8
)

C
a
rd
io
m
e
ta
b
o
li
c
fi
n
d
in
g
s:

T
G
/H
D
L
ra
ti
o
:
E
T
D

o
f
�0

.6
1
,

fa
vo

ri
n
g
in
te
rv
e
n
ti
o
n
(P

5

.0
5
)

A
E
fr
e
q
u
e
n
cy

si
m
il
a
r
b
e
tw

e
e
n

g
ro
u
p
s
(9
6
.9
%

o
f
in
te
rv
e
n
ti
o
n

vs
9
0
.9
%

o
f
p
la
ce
b
o
)

G
I
A
E
s
m
o
re

co
m
m
o
n
in

in
te
rv
e
n
ti
o
n

N
o
se
ri
o
u
s
a
d
ve

rs
e
e
ve

n
t
d
ir
e
ct
ly

re
la
te
d
to

th
e
st
u
d
y
d
ru
g

H
ig
h

Se
m
a
g
lu
ti
d
e

W
e
g
h
u
b
e
r

e
t
a
l,
9
4

2
0
2
2

R
C
T

2
0
1

1
2
–1

7
B
M
I
�9

5
th
%

o
r
B
M
I

�8
5
th
%

1

w
e
ig
h
t-
re
la
te
d
co

e
xi
st
in
g

co
n
d
it
io
n

2
.4

m
g

w
e
e
k
ly

6
8
w
k

B
M
I
ch

a
n
g
e
fr
o
m

b
a
se
li
n
e

E
T
D

o
f
�1

6
.7
,
fa
vo

ri
n
g

in
te
rv
e
n
ti
o
n
g
ro
u
p
(P

�
.0
0
1
)

W
e
ig
h
t
lo
ss

o
f
�5

%
:
7
3
%

o
f

in
te
rv
e
n
ti
o
n
vs

1
8
%

o
f

p
la
ce
b
o
.

C
a
rd
io
m
e
ta
b
o
li
c
fi
n
d
in
g
s:

Im
p
ro
ve

d
w
a
is
t

ci
rc
u
m
fe
re
n
ce
,
H
b
A
1
c,

li
p
id
s,

A
ST

w
e
re

g
re
a
te
r
in

in
te
rv
e
n
ti
o
n

G
I
A
E
s
g
re
a
te
r
(6
2
%

o
f

in
te
rv
e
n
ti
o
n
vs

4
2
%

o
f

p
la
ce
b
o
)

4
%

w
it
h
ch

o
le
st
a
si
s
in

in
te
rv
e
n
ti
o
n

SA
E
s
in

1
1
%

o
f
in
te
rv
e
n
ti
o
n
vs

9
%

o
f
p
la
ce
b
o

H
ig
h

A
b
b
re
vi
a
ti
o
n
s:
%

B
M
Ip
9
5
,
B
M
I
in

e
xc
e
ss

o
f
th
e
9
5
th

p
e
rc
e
n
ti
le
;
A
E
,
a
d
ve

rs
e
e
ve

n
t;
B
M
I,
b
o
d
y
m
a
ss

in
d
e
x;

B
M
I
>
9
5
th
%

,
b
o
d
y
m
a
ss

in
d
e
x
g
re
a
te
r
th
a
n
th
e
9
5
th

p
e
rc
e
n
ti
le
;
E
T
D
,
e
n
d
o
sc
o
p
ic
tr
a
n
sl
u
m
in
a
ld
ra
in
a
g
e
;
G
I,
g
a
st
ro
-

in
te
st
in
a
l;
H
b
A
1
c,

h
e
m
o
g
lo
b
in

A
1
c;

LD
L,

lo
w
-d
e
n
si
ty

li
p
o
p
ro
te
in
;
P
H
E
N
/T
P
M
,
p
h
e
n
te
rm

in
e
/t
o
p
ir
a
m
a
te

e
xt
e
n
d
e
d
re
le
a
se

p
ro
d
u
ct
;
R
C
T,

ra
n
d
o
m
iz
e
d
co

n
tr
o
ll
e
d
tr
ia
l;
SA

E
,
se
ri
o
u
s
a
d
ve

rs
e
e
ve

n
t;
T
G
,
tr
ig
ly
ce
ri
d
e
s.

Treatment of Children and Adolescents with Obesity 789

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social 
Security de ClinicalKey.es por Elsevier en octubre 16, 2024. Para uso personal exclusivamente. No se 
permiten otros usos sin autorización. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Ta
b
le

2

O
v
e
rv
ie
w

o
f
o
b
e
si
ty

p
h
a
rm

a
co

th
e
ra
p
y
in

p
e
d
ia
tr
ic
s

A
g
e
n
t

P
h
e
n
te
rm

in
e

To
p
ir
a
m
a
te

P
H
E
N
/T
P
M

M
e
tf
o
rm

in
Li
ra
g
lu
ti
d
e

S
e
m
a
g
lu
ti
d
e

O
rl
is
ta
t

S
e
tm

e
n
a
lo
ti
d
e

N
a
lt
re
x
o
n
e
/

B
u
p
ro
p
io
n

FD
A

St
a
tu
s

Y
e
s

�1
6
yo

fo
r
sh
o
rt
-t
e
rm

u
se

N
o �
2
ye

a
r
o
ld

fo
r

se
iz
u
re
s

�
1
2
ye

a
r
o
ld

fo
r

m
ig
ra
in
e
p
ro
p
h
yl
a
xi
s

Y
e
s

�
1
2
ye

a
r
o
ld

N
o

Y
e
s

�
1
2
ye

a
r
o
ld

Y
e
s

�
1
2
ye

a
r
o
ld

Y
e
s

�
1
2
ye

a
r
o
ld

Y
e
s

�
6
ye

a
r
o
ld

w
it
h

B
B
S,

P
O
M
C
,

LE
P
R
,
P
C
SK

1

N
o

W
e
ig
h
t
Lo

ss

M
e
ch

a
n
is
m

o
f
A
ct
io
n

N
o
re
p
in
e
p
h
ri
n
e
(N

E
)

re
u
p
ta
k
e
in
h
ib
it
io
n

In
cr
e
a
se
s
th
e
re
le
a
se

o
f
N
E
in

th
e
ce
n
tr
a
l

n
e
rv
o
u
s
sy
st
e
m

b
y

re
le
a
si
n
g
N
E
fr
o
m

p
re
sy
n
a
p
ti
c
ve

si
cl
e
s.

St
im

u
la
te
s
re
le
a
se

o
f
se
ro
to
n
in

a
n
d

d
o
p
a
m
in
e
,
fr
o
m

n
e
rv
e
te
rm

in
a
ls

M
o
n
o
a
m
in
e
o
xi
d
a
se

a
n
d
se
ro
to
n
in

re
u
p
ta
k
e
in
h
ib
it
o
r

M
o
d
u
la
ti
o
n
o
f
G
A
B
A

A
n
ta
g
o
n
iz
e
sa
lp
h
a
-

a
m
in
o
-3
-h
yd

ro
xy

l-
4
-

is
o
xa

zo
le
-p
ro
p
io
n
ic

a
ci
d
k
a
in
it
e
re
ce
p
to
rs

C
a
rb
o
n
ic
-a
n
h
yd

ra
se

in
h
ib
it
io
n

P
h
e
n
1

T
P
M

D
e
cr
e
a
se
s

h
e
p
a
ti
c
g
lu
co

se

p
ro
d
u
ct
io
n
.

In
cr
e
a
se
s
in
su
li
n

se
n
si
ti
vi
ty

b
y

in
cr
e
a
si
n
g

p
e
ri
p
h
e
ra
l

g
lu
co

se

u
p
ta
k
e
a
n
d

u
ti
li
za

ti
o
n
.

In
h
ib
it
s

m
it
o
ch

o
n
d
ri
a
l

co
m
p
le
x
I
a
ct
iv
it
y

G
lu
ca
g
o
n
-l
ik
e
p
e
p
ti
d
e
-1

re
ce
p
to
r
a
g
o
n
is
ts

(G
LP

1
R
A
)

a
u
g
m
e
n
t
g
lu
co

se
-

d
e
p
e
n
d
e
n
t
in
su
li
n

re
le
a
se

a
n
d

re
d
u
ce

g
lu
ca
g
o
n
se
cr
e
ti
o
n

a
n
d
g
a
st
ri
c
e
m
p
ty
in
g

D
e
cr
e
a
se

fo
o
d
in
ta
k
e
th
ro
u
g
h

ce
n
tr
a
l
m
o
d
u
la
ti
o
n
o
f

a
p
p
e
ti
te

co
n
tr
o
l

In
h
ib
it
s
g
a
st
ri
c

a
n
d

p
a
n
cr
e
a
ti
c

li
p
a
se
s

m
e
la
n
o
co

rt
in
-4

re
ce
p
to
r

a
g
o
n
is
t

B
u
p
ro
p
io
n
is
a

re
u
p
ta
k
e

in
h
ib
it
o
r
a
n
d

re
le
a
si
n
g

a
g
e
n
t
o
f
b
o
th

n
o
re
p
in
e
p
h
ri
n
e

a
n
d
d
o
p
a
m
in
e
,

a
n
d
a
n
ic
o
ti
n
ic

a
ce
ty
lc
h
o
li
n
e

re
ce
p
to
r

a
n
ta
g
o
n
is
t,

a
n
d
it
a
ct
iv
a
te
s

p
ro
o
p
io
m
e
la
n
o
co

rt
in

(P
O
M
C
)
n
e
u
ro
n
s.

N
a
lt
re
xo

n
e
is
a

p
u
re

o
p
io
id

a
n
ta
g
o
n
is
t

M
o
d
e
o
f

A
d
m
in
is
tr
a
ti
o
n

a
n
d
D
o
se

O
ra
l

8
m
g
,
1
5
m
g
,

3
0
m
g
,
3
7
.5

m
g

D
a
il
y
in

m
o
rn
in
g

O
ra
l

U
p
to

2
0
0
m
g
tw

ic
e

d
a
il
y
(o
b
e
si
ty

d
o
si
n
g

va
ri
e
s
w
id
e
ly
);

e
xt
e
n
d
e
d
re
le
a
se

fo
rm

u
la
ti
o
n

O
ra
l

M
id
-d
o
se

(p
h
e
n
te
rm

in
e
7
.5

m
g
/

to
p
ir
a
m
a
te

e
xt
e
n
d
e
d

re
le
a
se

4
6
m
g
)

H
ig
h
-d
o
se

(p
h
e
n
te
rm

in
e
1
5
m
g
/

to
p
ir
a
m
a
te

e
xt
e
n
d
e
d

re
le
a
se

9
2
m
g
)

O
n
ce

d
a
il
y
in

th
e
m
o
rn
in
g

O
ra
l
1
0
0
0
m
g

tw
ic
e
d
a
il
y

3
m
g
d
a
il
y

2
.4

m
g
w
e
e
k
ly

1
6
0
m
g
T
ID

3
m
g
SQ

e
xt
e
n
d
e
d
-r
e
le
a
se

ta
b
le
t
co

n
ta
in
s

n
a
lt
re
xo

n
e

8
m
g
/b
u
p
ro
p
io
n

9
0
m
g
to

m
a
x

o
f
n
a
lt
re
xo

n
e

3
2
m
g
/b
u
p
ro
p
io
n

3
6
0
m
g

C
o
n
tr
o
ll
e
d

Su
b
st
a
n
ce

Y
e
s

Sc
h
e
d
u
le

IV

N
o

Y
e
s

Sc
h
e
d
u
le

IV

N
o

N
o

N
o

N
o

N
o

N
o

Hegedus et al790

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social 
Security de ClinicalKey.es por Elsevier en octubre 16, 2024. Para uso personal exclusivamente. No se 
permiten otros usos sin autorización. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Si
d
e
E
ff
e
ct

P
ro
fi
le

H
yp

e
rt
e
n
si
o

Ta
ch

yc
a
rd
ia

P
a
lp
it
a
ti
o
n
s

P
u
lm

o
n
a
ry

h
yp

e
rt
e
n
si
o

A
g
it
a
ti
o
n

R
e
st
le
ss
n
e
s

In
so
m
n
ia

A
n
xi
e
ty

E
u
p
h
o
ri
a

Tr
e
m
o
r

H
e
a
d
a
ch

e

P
a
re
st
h
e
si
a

D
iz
zi
n
e
ss

D
ys
g
e
u
si
a

C
o
g
n
it
iv
e

Im
p
a
ir
m
e
n
t

p
o
te
n
ti
a
l

D
ry

m
o
u
th

D
ia
rr
h
e
a

C
o
n
st
ip
a
ti
o
n
Fe

ta
l

to
xi
ci
ty

D
e
cr
e
a
se
d
vi
su
a
l

a
cu

it
y

W
o
rs
e
n
in
g
d
e
p
re
ss
io
n

o
r
su
ic
id
a
l
th
o
u
g
h
ts

M
e
ta
b
o
li
c
a
ci
d
o
si
s

E
le
va

ti
o
n
o
f
cr
e
a
ti
n
in
e
,

SE
fo
r
P
H
E
N

1
T
P
M

N
a
u
se
a

V
o
m
it
in
g

D
ia
rr
h
e
a

La
ct
ic

a
ci
d
o
si
s

N
a
u
se
a
,
vo

m
it
in
g
,
d
ia
rr
h
e
a
,

fa
ti
g
u
e
,
h
e
a
d
a
ch

e
,

h
yp

o
g
ly
ce
m
ia
,
m
o
o
d

ch
a
n
g
e
s

R
e
ct
a
l
le
a
k
a
g
e

St
e
a
to
si
s

D
ia
rr
h
e
a

N
a
u
se
a

B
lo
a
ti
n
g

H
yp

e
rp
ig
m
e
n
ta
ti
o
n

In
je
ct
io
n
si
te

re
a
ct
io
n

H
e
a
d
a
ch

e
,

Fa
ti
g
u
e

N
a
u
se
a

V
o
m
it
in
g

D
ia
rr
h
e
a

Sp
o
n
ta
n
e
o
u
s

p
e
n
il
e

e
re
ct
io
n

X
e
ro
st
o
m
ia

C
o
n
st
ip
a
ti
o
n

D
iz
zi
n
e
ss

In
so
m
n
ia

N
a
u
se
a

V
o
m
it
in
g

D
ia
rr
h
e
a

D
re
a
m

d
is
o
rd
e
r

H
e
a
d
a
ch

e

d
is
o
rd
e
r

Sy
m
p
to
m
s
o
f

a
n
xi
e
ty

Ti
n
n
it
u
s

H
yp

e
rt
e
n
si
o
n

P
ru
ri
tu
s
o
f
sk
in

U
rt
ic
a
ri
a

A
rt
h
ra
lg
ia

M
ya

lg
ia

H
yp

e
rh
id
ro
si
s

Tr
e
m
o
r

D
ys
g
e
u
si
a

Sk
in

ra
sh

C
o
n
tr
a
in
d
ic
a
ti
o
n
s

H
is
to
ry

o
f
C
V
D

o
r

d
ru
g
u
se
;
M
A
O
I
u
se
;

h
yp

e
rt
h
yr
o
id
is
m
;

g
la
u
co

m
a
;
a
g
it
a
te
d

st
a
te
s;
p
re
g
n
a
n
cy

P
re
g
n
a
n
cy
,
g
la
u
co

m
a
,

Sa
m
e
co

n
tr
a
in
d
ic
a
ti
o
n
s

fo
r
p
h
e
n
te
rm

in
e
a
n
d

to
p
ir
a
m
a
te

m
o
n
o
th
e
ra
p
y

R
e
n
a
l
fa
il
u
re
;

la
ct
ic

a
ci
d
o
si
s

Fa
m
il
y
h
is
to
ry

o
f
m
e
d
u
ll
a
r

th
yr
o
id

ca
rc
in
o
m
a
;

p
re
g
n
a
n
cy
;

b
re
a
st
fe
e
d
in
g

N
o
n
e

p
re
g
n
a
n
cy
;

b
re
a
st
fe
e
d
in
g

p
re
g
n
a
n
cy
;

b
re
a
st
fe
e
d
in
g

U
se

C
a
u
ti
o
n
s

H
ig
h
b
lo
o
d
p
re
ss
u
re
,

co
n
g
e
n
it
a
l
h
e
a
rt

d
is
e
a
se
,
u
se

o
f
SS

R
Is
,

SN
R
Is
,
in
su
li
n
,
o
r

va
lp
ro
ic

a
ci
d
,

re
n
a
l
d
is
e
a
se
,

m
e
ta
b
o
li
c
a
ci
d
o
si
s,

h
is
to
ry

o
f
k
id
n
e
y

st
o
n
e
s,
d
e
p
re
ss
io
n
,

su
ic
id
a
l
id
e
a
ti
o
n
,

h
ig
h
ri
sk

fo
r

p
re
g
n
a
n
cy

K
id
n
e
y
st
o
n
e
s,

g
la
u
co

m
a
,
h
ig
h

ri
sk

fo
r
p
re
g
n
a
n
cy

d
u
e
to

fe
ta
l
to
xi
ci
ty
,

m
e
ta
b
o
li
c
a
ci
d
o
si
s,

a
ct
iv
e
su
ic
id
a
l

id
e
a
ti
o
n
,
p
o
o
r

co
g
n
it
iv
e
fu
n
ct
io
n
,

a
n
d
a
ca
d
e
m
ic

st
ru
g
g
le
s

Sa
m
e
u
se

ca
u
ti
o
n
s

re
co

m
m
e
n
d
e
d
fo
r

p
h
e
n
te
rm

in
e
a
n
d

to
p
ir
a
m
a
te

m
o
n
o
th
e
ra
p
y

N
A

P
a
n
cr
e
a
ti
ti
s

P
a
n
cr
e
a
ti
ti
s

N
o
n
e

H
ig
h
b
lo
o
d

p
re
ss
u
re

C
o
n
g
e
st
iv
e
h
e
a
rt

fa
il
u
re
/r
e
ce
n
t

m
yo

ca
rd
ia
l

in
fa
rc
ti
o
n

B
ip
o
la
r
d
is
o
rd
e
r/

th
o
u
g
h
ts

o
f
su
ic
id
e

C
u
rr
e
n
t
o
r
re
ce
n
t

u
se

m
o
rp
h
in
e
/

m
e
th
a
d
o
n
e
/

b
u
p
re
n
o
rp
h
in
e

K
id
n
e
y
d
is
e
a
se

C
ir
rh
o
si
s

G
la
u
co

m
a

U
se
/a
b
u
se

o
f

d
ru
g
s/
a
lc
o
h
o
l

Se
iz
u
re
s (c
o
n
ti
n
u
e
d
o
n
n
e
xt

p
a
g
e
)

Treatment of Children and Adolescents with Obesity 791

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social 
Security de ClinicalKey.es por Elsevier en octubre 16, 2024. Para uso personal exclusivamente. No se 
permiten otros usos sin autorización. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Table 2
(continued )

Agent Phentermine Topiramate PHEN/TPM Metformin Liraglutide Semaglutide Orlistat Setmenalotide

Naltrexone/

Bupropion

Cost Low Low Moderate Low High Low High Moderate

Patient

Selection

Strong hunger;

low energy

Poor satiety,

food cravings,

symptoms of

binge eating

disorder, migraine,

headaches, night

eating, seizures

Dual therapy

Insurance Coverage

Desire for synergist

effect with

daily dosing

Insulin resistance;

concomitant

use of anti-

psychotic

medications

Insulin

resistance,

type 2 diabetes,

polycystic ovarian

syndrome;

poor satiety;

food cravings

Monogenic

obesity

Concomitant

mood disorder;

poor satiety;

binge eating

disorder

Abbreviations: %BMIp95, BMI in excess of the 95th percentile; AE, adverse event; BMI, body mass index; BMI greater than 95th%, body mass index greater than the 95th percentile; CVD, cardiovascular disease; GI, gastrointestinal; GI,

gastrointestinal; HbA1c, hemoglobin A1c; LDL, low density lipoprotein; MAOI, monoamine oxidase inhibitors; PHEN/TPM, Phentermine/topiramate extended release product; RCT, randomized controlled trial; SAE, serious adverse

event; SNRIs, Serotonin–norepinephrine reuptake inhibitors; SSRIs, selective serotonin reuptake inhibitors; TG, triglycerides.
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and renal impairment. Liraglutide dosing at starts 0.6 mg up to 3 mg per day. Sema-
glutide 2.4 mg weekly was recently FDA approved for the treatment of pediatric
obesity in youth aged 12 years and older. The seminal trialed showed a mean BMI
reduction of 16% in more than 70% of participants.94 Semaglutide dosing starts
0.25 mg up to 2.4 mg per week, dosed weekly.93 These medications have been shown
to be the most effective pharmacotherapy with the highest mean reduction in BMI and
least amount of heterogeneity in response, unlike many of the other available pharma-
cotherapies that have significant heterogeneity in efficacy across individual response
rates.94 Table 1 summarized pediatric efficacy data of GLP-1 agonists for obesity
management.

Phentermine

Phentermine is an indirect sympathomimetic that increases the availability of norepi-
nephrine, serotonin, and dopamine and reduces appetite.95,96 Phentermine is FDA
approved for weight loss as short course therapy (3 months or less) in adolescents
aged 16 years or older.97,98 Adverse effects include tachycardia, palpitations, hyper-
tension, anxiety, dizziness, insomnia, headache, dry mouth, and gastrointestinal (GI)
upset and are dose dependent. Dosing starts at 7.5 mg up to 37.5 mg per day. The
weight loss benefit of phentermine is not always increased with increased dose.

Topiramate

Topiramate is an anticonvulsant and gamma-aminobutyric acid (GABA) receptor mod-
ifier, causing glutamate inhibition and increased dopamine release and is formulated
as a daily oral medication.98–101 Topiramate is not FDA approved for weight loss in
adults or children and is used off-label. Adverse effects include paresthesia, sedation,
mood disturbance, visual disturbance, GI upset, and migraine.99,101,102 These adverse
effects are typically dose dependent. Dosing starts at 25 mg to 100 mg daily in twice
daily dosing. In youth with obesity, topiramate in combination with lifestyle modifica-
tion is effective for decreasing BMI.101,102

Phentermine/Topiramate Combination

The phentermine/topiramate combination is a one capsule combination daily pill that
is FDA approved for weight loss in youth aged 12 years and older with obesity.103–105

The safety and efficacy of combining the 2 individual agents together has not yet been
determined but is often done off-label to decrease patient financial burden. The phen-
termine/topiramate combination includes an immediate release of phentermine with
an extended release of topiramate. This combination allows for a decrease in the in-
dividual dose of both drugs to decrease occurrence of adverse events. This combina-
tion is not recommended for anyone with cardiovascular disease due to rare but
significant risk of cardiovascular ischemic events.103,106 Adverse effects include dry
mouth, constipation, paresthesia, sedation, mood disturbance, and visual distur-
bance.107 These adverse effects are typically dose dependent. Dosing starts at
3.75 mg phentermine/23 mg topiramate up to 15 mg phentermine/92 mg topiramate
daily. In adolescents with obesity, the combination therapy has been shown to provide
significant reduction in BMI with the effects being dose dependent.108–110

Orlistat

Orlistat is a gastric lipase inhibitor, decreasing the gastric absorption of dietary fat and
is formulated as a daily oral medication. Orlistat is currently FDA approved for long-
term weight loss in adolescents and adults. Adverse effects include steatorrhea, fecal
urgency, and flatulence, and fat-soluble vitamin deficiency and are not always dose
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dependent. Dosing starts at is typically 120 mg, 3 times per day. The adverse effects
limit the tolerability, and because of this, orlistat is rarely used in pediatric cohorts.
Studies show orlistat produces a small decrease in liver enzymes in adolescents as
well as a reduction in cholesterol, low-density lipoprotein, fasting glucose, insulin,
and blood pressure.111–115

Bupropion/Naltrexone Combination

Bupropion is a dopamine-reuptake inhibitor. Naltrexone is an opioid receptor antago-
nist.115 The combination is proposed to have a synergistic effect at reducing food
intake and is formulated as a daily oral medication. Bupropion/naltrexone is FDA
approved for weight loss in adults. There are currently no randomized controlled trials
evaluating the impact on weight loss in pediatric cohorts. Adverse effects include
nausea, headache, constipation, insomnia, dry mouth, and dizziness. Dosing starts
at 8 mg naltrexone/90 mg bupropion up to 32 mg naltrexone/360 mg bupropion daily.
Bupropion also has an FDA warning for increasing suicidal ideation in young
adults.110,113,114

Metformin

Metformin is a biguanide drug that reduces glucose production in the liver, decreases
intestinal absorption, and increases insulin sensitivity and is formulated as a daily oral
medication.116 Metformin is only FDA approved for the management of type 2 dia-
betes. Adverse effects are dose dependent and include bloating, nausea, flatulence,
and diarrhea. Lactic acidosis is a rare but potentially fatal complication.116 Metformin
dosing is dependent on the indication and patient comorbidities. Metformin has been
shown to result in modest reduction in BMI in pediatric cohorts; however, there is
limited evidence to support its use as an obesity pharmacotherapy. Metformin has
been shown to support weight reduction in youth taking weight gain promoting anti-
psychotic agents such as risperidone. In addition, for some adolescent female individ-
uals with polycystic ovarian syndrome, metformin has been shown to be useful in
combination with oral contraceptive agents to promote restoration of normal men-
strual cycles and improve insulin sensitivity.

Setmelanotide

Setmelanotide is a melanocortin-4 receptor agonist developed for the treatment of
obesity arising from proopiomelanocortin (POMC), proprotein convertase subtilisin/
kexin type 1 (PCSK1), or leptin receptor (LEPR) deficiency. The drug has received
FDA approval for chronic weight management in youth aged 6 years and older with
obesity caused by POMC, PCSK1, and LEPR deficiency and those with Bardet–
Biedl syndrome. Setmelanotide is administered as a daily subcutaneous injection.
The side effect profile includes hyperpigmentation, nausea, vomiting, headaches,
spontaneous penile erection, and injection site reactions. The seminal trials have
demonstrated significant reduction in BMI and improvement in hunger scores when
compared to placebo.117–119

SURGICAL INTERVENTIONS

Several surgical procedures exist that are used to augment weight loss in patients with
obesity. The AAP recommends bariatric surgery as a treatment option for those with
either class 2 obesity with comorbidities or class 3 obesity with or without comorbid-
ities. The AAP recommends bariatric surgery for youth aged 13 years and older who
meet the above criteria. The American Society for Metabolic and Bariatric Surgery
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agrees with the recommendations of the AAP regarding bariatric surgery for pediatric
weight management.1,29,120

There are multiple bariatric procedures that can be performed; however, sleeve gas-
trectomy remains the most commonly completed surgery in youth with obesity.
Gastric bypass: Gastric bypass surgery is characterized by the creation of a small
pouch at the top of the stomach and bypassing a portion of the small intestine. This
restricts the amount of food one can eat and decreased calorie absorption. Sleeve
gastrectomy: A larger portion of the stomach is removed, leaving a small, sleeve-
shaped pouch. Similar to gastric bypass, this limits the volume of food that can be
consumed and also decreases the level of hunger-stimulating hormones that are
released. This is the most common surgical procedure performed in pediatric weight
management. Vertical banded gastroplasty: The stomach is stapled to create a small
pouch, while a band is placed around the stomach to restrict the size of the gastric
outlet.28,121,122

Several studies exist that examine the safety and efficacy of bariatric surgery in pe-
diatric weight management. The Teen-LABS project is a prospective observational
study of 242 adolescents as well as two 47 year outcome studies, which provide suf-
ficient data to conclude that bariatric surgery in adolescents is as safe and effective as
bariatric surgery in adults. Additionally, a review performed in 2021 supports the con-
clusions of the Teen-LABS project. Another review performed in 2021 found that early
referral for bariatric surgery improves the quality of life in children with obesity.

ENDOSCOPIC THERAPIES

There is growing evidence exploring the use of endoscopic therapies for the treatment
of pediatric obesity.123–127 Several device-based endoscopic treatments have been
utilized in adult cohorts with obesity including but not limited to the endoscopic sleeve
gastroplasty, endoluminal procedure, and the transoral anterior-to-posterior greater
curvature plication procedure.128 There is a paucity of literature on these techniques
in pediatrics cohorts despite the potential as an adjunct therapy to the comprehensive
obesity care model.126,127,129 Several studies have examined the use of the space-
occupying intragastric balloon (IGB) in pediatric cohorts with severe obesity.125–127,130

In pediatric patients, a retrospective study of 27 adolescents with a nonadjustable IGB
showed a total body weight loss of 16.35% without any serious adverse events.130 In
addition, a recent study of a swallowable IGB showed an estimate weight loss of
20.1% in 16 children with obesity without any complications.128 No pediatric studies
have evaluated the IGB for MASLD. The most well-studied endobariatric treatment is
the endoscopic sleeve gastroplasty (ESG). ESG is an endoscopic procedure that uses
full-thickness sutures to plicate the greater curvature of the stomach, creating a
tubular sleeve-like configuration. Alqahtani and colleagues128 presented the first se-
ries of youth with obesity (n 5 109) undergoing ESG and reported a mean total
body weight loss of 16.2% at 12 months, 15.4% at 18 months, and 13.7% at
24 months. All obesity comorbidities were in complete remission from 3 months
through the end of the study.128

DISCUSSION

Pediatric obesity remains a major public health concern that results in life-limiting
complications if left untreated. The 2023 American Academy of Pediatric clinical prac-
tice guidelines emphasize that pediatric obesity is a complex, multifactorial, chronic
disease and requires a comprehensive treatment approach.6 The treatment approach
should incorporate intensive health and behavioral lifestyles modifications with
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concurrent use of obesity pharmacotherapy and bariatric surgery based on the
severity of the disease at presentation.6 The evaluation of pediatric obesity requires
a thorough medical, medication and social history, screening for social determinants
of health, assessment of mental health, detection of disordered eating concerns, and
determination of readiness for change as well as physical examination. Life-limiting
complications, such as type 2 diabetes and MASLD must be screened for routinely
to ensure treatment is initiated early. The current evidence supports that obesity treat-
ment is safe and effective. There is no evidence that the watchful waiting approach is
appropriate. Pediatricians and other pediatric health care professionals should offer
treatment options early and at the highest available intensity available. The clinical
practice guidelines recommend using the framework of a medical home and the
chronic care model with a motivational interviewing approach.6 The goal of treatment
is not the number on the scale but the prevention of life-limiting complications that can
significantly impact the health of these youth over time.131–139

CLINICS CARE POINTS
� The evaluation of pediatric obesity requires a thorough medical, medication and social
history, screening for social determinants of health, assessment of mental health,
detection of disordered eating concerns and determination of readiness for change as well as
physical examination.

� Pediatricians and other pediatric health care professionals should offer treatment options
early and at the highest available intensity available.

� The clinical practice guidelines recommend using the framework of a medical home and the
chronic care model with a motivational interviewing approach.

� The goal of treatment is not the number on the scale but the prevention of life-limiting
complications that can significantly impact the health of these youth over time.
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69. Füzéki E, Engeroff T, Banzer W. Health benefits of light-intensity physical activity:
a systematic review of accelerometer data of the National Health and Nutrition
Examination Survey (NHANES). Sports Med 2017;47(9):1769–93.
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