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Outline

• Limitations of lifestyle therapy as a singular treatment

• Rationale for the use of pharmacotherapy and/or bariatric surgery

• Metabolic/bariatric surgery outcomes

• Anti-obesity medications to treat adolescent obesity

• Pediatric anti-obesity medication pipeline: looking to the future



“The USPSTF recommends that clinicians screen for obesity in children 
and adolescents 6 years and older and offer or refer them to 

comprehensive, intensive behavioral interventions to promote 

improvements in weight status.”

“The USPSTF found that comprehensive, intensive behavioral 
interventions with a total of 26 contact hours or more over a period of 

2 to 12 months resulted in weight loss.  Behavioral interventions with a 

total of 52 contact hours or more demonstrated greater weight loss and 

some improvements in cardiovascular and metabolic risk factors.”

Lifestyle Modification Therapy
US Preventive Services Task Force

O’Connor et al. JAMA 2017.



O’Connor et al. JAMA 2017.

Lifestyle Modification Therapy
US Preventive Services Task Force



Is the USPSTF Recommendation Practical?

• Fewer than 50% of pediatric patients referred for weight 
management services enroll in treatment

• Attrition rates >50% have been reported in behavioral-based clinical 
trials and in the clinical setting 

• Adolescent adherence to behavioral counseling significantly 
diminishes over time 

Danielsson et al. JAMA Pediatr 2012; Kumar et al. J Pediatr 2019; Savoye et al. JAMA 2007; Shaffer et al. J Pediatr 2016; Skelton et al. Obes Rev 2011;

Smith et al. Nutrients 2015.



Kumar et al. J Pediatrc 2019.

Real World Clinical Outcomes
POWER (U.S. Clinical Registry)
Lifestyle Intervention
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Biology of Obesity

Kelly and Fox, from “Pediatric Obesity: Etiology, 
Pathogenesis, and Treatment” 2016.



Metabolic/Bariatric Surgery

Pratt et al. Surg Obes Relat Dis 2019.

Armstrong et al. Pediatrics. 2019.

Barlow et al. Pediatrics 2007.

Styne et al. JCEM 2017.



Metabolic/Bariatric Surgery

Inge et al. NEJM 2015.



“Despite these findings, less than 
0.04% of children and adolescents 

with severe obesity are treated with 
MBS each year.”

Griggs et al. JAMA Pediatr 2018.



The Rationale for Anti-Obesity Pharmacotherapy

• Filling the treatment gap

• Ability to target underlying 
pathways regulating energy 
balance

• Potential for enhancement of 
weight loss maintenance

• Potential to scale up



Current State of Pediatric Obesity Pharmacotherapy

Orlistat approved for 12 years and older

Phentermine approved for older than 16 years

Liraglutide 3mg approved for 12 years and older

Liraglutide 3mg approved for 12 years and older

Phentermine/topiramate approved for 12 years and 
older



1. Cole TJ, et al. BMJ (Clinical research ed) 2000;320:1240–3. 
Randomization was stratified by pubertal and glycemic status. Quality of life was assessed by Impact of Weight on Quality of Life [IWQOL]-Kids questionnaire.
BMI SDS, body mass index standard deviation score; MTD, maximum tolerated dose; QoL, quality of life. 

Kelly et al. N Engl J Med 2020; doi:10.1056/NEJMoa1916038

• 12–<18 years (pubertal)

• BMI corresponding to ≥30 
kg/m2 for adults1

• Insufficient weight loss in 

response to lifestyle therapy 

alone

Key eligibility criteria
Maintenance Double-blind

Liraglutide 3.0 mg/day or MTD

Placebo

Follow-up periodRandomization

1:1

0.6 mg 

1.2 mg 

1.8 mg 

2.4 mg 

Healthy nutrition and physical activity counselling

Weeks 0-15 -12 30

Screening Run-in
End of 

treatment

4 56 82

Screening Dose escalation* Maintenance 26-week
follow-up

• Change in BMI SDS from 

randomization to 56 weeks

Primary endpoint

Liraglutide 3 mg Adolescent RCT



Liraglutide 3 mg Adolescent RCT
Mean BMI Change by Group

Kelly et al. NEJM 2020



Full analysis set. Statistical analysis is logistic regression with jump-to-reference missing data imputation.
*post-hoc analysis

Kelly et al. N Engl J Med 2020; doi:10.1056/NEJMoa1916038
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Safety analysis set (n=125 for liraglutide and n=126 for placebo). Data are from participants on-treatment (including events occurring up to 
14 days after the last day on trial product). 
*Participants experiencing at least one event.
†Leading to discontinuation of trial product

Kelly et al. N Engl J Med 2020; doi:10.1056/NEJMoa1916038
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Phentermine/Topiramate Adolescent RCT

• Key Eligibility Criteria

• Age 12 to <17 years old

• BMI >95th percentile

• Tanner stage >1

• Primary Endpoint

• Mean percent change in BMI

• Key Secondary Endpoints

• Categorical BMI reduction

• Waist circumference

• Cardiometabolic risk factors

• All received lifestyle therapy

• 20 study sites in the U.S.

VI-0521 Mid-dose (7.5 mg/46 mg)
(N=100)

VI-0521 Mid-dose (7.5 mg/46 mg)
(N=50)

Placebo
(N=50)

VI-0521 Top-dose (15 mg/92 mg)

Screening

12
Weeks

~ 2
Weeks

44
Weeks

Randomization Week 12 Titration Point End of Study

1

1

2

Kelly et al. NEJM Evidence 2022



Percent Change in BMI

Kelly et al. NEJM Evidence 2022



Categorical BMI

Kelly et al. NEJM Evidence 2022



Primary and Secondary Outcomes

Endpoint

Placebo

(N = 56).

Mid-dose

(N = 54).

Top-dose

(N = 113).

Mid-dose vs. Placebo (95% 

CI)

.

Top-dose vs Placebo (95% CI)

Percent body mass index (percentage point 

difference)

3.34 (1.44) -4.78 (1.30) -7.11 (1.01) -8.11% (-11.92, -4.31) -10.44 (-13.89, -6.99)

Body mass index (kg/m2) 1.20 (0.46) -2.53 (0.44) -4.15 (0.31) -3.73 (-4.97, -2.50) -5.35 (-6.44, -4.27)

Weight (kg) 6.57 (1.28) -5.49 (1.23) -9.23 (0.86) -12.06 (-15.55, -8.58) -15.80 (-18.82, -12.77)

Waist circumference (cm) 0.31 (1.39) -7.42 (1.29) -9.27 (0.91) -7.72 (-11.43, -4.02) -9.58 (-12.83, -6.33)

HDL-C (percentage point difference) -3.65 (2.85) 6.65 (2.45) 5.10 (1.76) 10.30 (2.91, 17.70) 8.75 (2.15, 15.35)

Triglycerides (percentage point difference) 8.35 (7.37) -12.79 (6.30) -12.37 (4.49) -21.14 (-40.24, -2.05) -20.72 (-37.71, -3.72)

Systolic blood pressure (mmHg) 2.80 (1.62) -0.97 (1.50) 1.00 (1.04) -3.76 (-8.09, 0.56) -1.80 (-5.58, 1.97)

Diastolic blood pressure (mmHg) 3.11 (1.33) -0.87 (1.22) 0.14 (0.85) -3.99 (-7.53, -0.45) -2.97 (-6.07, 0.12)

Kelly et al. NEJM Evidence 2022



Adverse Events

• Incidence of at least one adverse event was 51.8%, 37.0%, and 52.2% 
in the placebo, mid-dose, and top-dose groups, respectively

• Three serious adverse events (bile duct stone, depression, suicidal 
ideation) were reported in two participants in the top-dose group 

• One participant was hospitalized for a bile duct stone within one week of 
completing the study  

• One participant experienced depression and suicidal ideation and study drug 
was discontinued; subsequently experienced several recurrences thereafter; 
events occurred during the first month of treatment, before dose escalation

Kelly et al. NEJM Evidence 2022



Mental Health and Bone Outcomes

• Psychiatric disorders occurred in 7.4% in the mid-dose group, 8.8% in 
the top-dose group, and 1.8% in the placebo group  

• No clinically relevant differences across groups for PHQ-9 and C-SSRS

• CANTAB (cognition) demonstrated no differences among groups

• No adverse events related to drug abuse, dependence, or withdrawal

• No differences among groups in bone age or bone health

Kelly et al. NEJM Evidence 2022



Pediatric Pipeline and Expected Timeline

• Liraglutide 3 mg approved by FDA and EMA

• Phentermine/topiramate approved by FDA

• Semaglutide adolescent trial completed with results expected soon

• Tirzepatide results from adult phase III trial recently published



The Need for Precision Medicine in 
Obesity Management



What is Precision Medicine?

• Identification and characterization of sources of heterogeneity 

• Synthesis and application of this information to select appropriate 
treatment(s) with goal of maximizing benefit while minimizing risk

• In other words, getting the right treatment to the right patient at 
the right time



On the Horizon – Areas Worthy of Investigation



Summary and Key Points

• Lifestyle therapy is critical but the dose needed is challenging

• The body fights back to resist weight loss and maintenance

• Anti-obesity medication has a key role but options are currently 
limited

• The anti-obesity medication pipeline is growing with approvals 
expected in the next few years

• Tailored treatments are needed



Website: www.abom.org

Email: info@abom.org

Certifying Physicians in the Treatment of Obesity



Center for Pediatric Obesity Medicine
University of Minnesota


