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Real Life Situation

• RH is a 17-year-old female with 
Trisomy 21, stable CHD, 
hypothyroidism, and weight 
struggles

• Increasing BMI especially since 
puberty

• Severe Sleep Apnea – using CPAP

• Family history of T2D and obesity



Objectives

• Describe the medical consequences of obesity for people with Down 
syndrome.

• Review the available anti-obesity medications and emerging 
research in Down syndrome.

• Describe potential challenges for medically-supervised weight loss 
for individuals with Down syndrome.



Pathophysiology of Obesity – Caloric Imbalance +++

Calorie 
Intake

Calorie 
Expenditure

Regulated by Brain

Influenced by factors: 
Microbiome

Metabolic state  
Inflammation

Genetics



Control of Food Intake and Appetite

• Homeostatic
Response to Energy Requirement
Mainly under hypothalamic control
The system is very sensitive to negative 

energy balance but comparatively tolerant of 
positive energy balance

• Hedonic
Role of Pleasure in Eating/ Reward
Corticolimbic Pathways

• Cognitive
Prefrontal Cortex

In a food replete modern world, cognitive 
and emotional factors can overpower 
energy balance regulation

Farr et al: Metabolism 2017



Factors Unique to Down Syndrome

Genetics

Processed diets
Irregular eating 

pattern

Inadequate 
physical activity 

Inadequate 
sleep Stress

Weight 
increasing

medications

Life changes 
(aging, pregnancy, 

menopause)

• Food 
Selectivity

• Adherence 
to Routine

• Hypotonia
• Low REE
• Fatigue

• Sleep Apnea
• Chronotropic 

incompetence

• Assimilation in the 
social structure

• Chronotropic 
incompetence

• Psychotropics
• Hypothyroidism
• ALL and its Rx

• Mobility Issues
• Osteoarthritis

• Cognitive 
decline

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.maine.gov/dep/mercury/hgthermo.html&ei=IesFVfW3DcSpgwTHu4DoBw&bvm=bv.88198703,d.eXY&psig=AFQjCNGK-YmenxFz4dxoTbB33zuVRAbHoA&ust=1426537622137430


How do we diagnose obesity- Using Growth charts in Children

• For children and adolescents with DS, the 85th percentile on the CDC BMI growth charts is a better indicator of excess 
adiposity than the 85th percentile on the DS-specific BMI growth charts 

• CDC BMI charts should be the preferred method for the early identification obesity in children with DS



Prevalence of Cardiometabolic Risk Factors by Weight Status in non-
DS Children and Adults

Multivariable models that 
controlled for age, race or ethnic 
group, and sex showed that the 
greater the severity of obesity, 
the higher the risks.

Adapted from Skinner AC et al. N Engl J Med 2015; Ptomey L et al: J Intellect Disabil Res 2020

Obesity in DS increases the susceptibility for dyslipidemia, hyperinsulinemia, 
obstructive sleep apnea, MASLD, abnormal gait and Alzheimer's disease







Obesity Management in Adults: A Review. JAMA. November 27, 2023

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.19897?utm_source=openevidence&utm_medium=referral






Real Life Situation

• Trying hard
• Dancing every day as a family
• Mom cooking at home and monitoring her food
• Still no weight loss
• Sleep apnea is a concern – does not keep the 
mask on- mom states that she has not slept a full 
night in years



(Unpublished Work)



Practically-

Cost and 
Availability Patient Preference

• Side Effect
Profile

• Average Efficacy
• Dual Benefit

Medication

Kelly et al. JAMA Pediatrics. 2024



• Mechanism: activation of AMP protein kinase; decreased gluconeogenesis
• FDA approved >10 y/o for diabetes
• Efficacy: 3.3 kg placebo-subtracted weight loss
• Preferred if: 

1.Antipsychotic induced weight gain
2.Associated PCOS
3.Prediabetes

• Adverse effects : 
1. GI including bloating, diarrhea (slow titration with meals)
2. Lactic acidosis is very rare
3. Monitor Vitamin B12 levels after prolonged use

Anti Obesity Medication: Metformin 



• Class IV controlled substance, follow local regulations
• Mechanism:  sympathomimetic and increasing NE in hypothalamus
• FDA approved >16 y/o for short term use

• Relative Contraindications: 
• History of congenital heart disease 
• Uncontrolled Hypertension 
• Uncontrolled Thyroid Disease
• High dose SSRIs or SNRIs
• Renal impairment
• History of drug abuse or active depression

• 8, 15, 30 or 37.5 mg dose (Slow Titration Up)

 Anti Obesity Medication: Phentermine



• Check for murmur, BP, HR

• At each visit (every 6-8 weeks), review SE with patient and family
• Increase in HR/BP, palpitations
• Anxiety, jitteriness, agitation
• Dry mouth, constipation
• Headaches

Insurance Coverage
• Qsymia

Website: https://qsymiaengage.com/register
o Cost:$98 per month 

• Phentermine
o On average price range is $10-$25 with a good Rx coupon depending on Pharmacy 

location

Phentermine : Safety and Side Effects

https://qsymiaengage.com/register


Anti Obesity Medication: Qsymia
56-week, randomized, double-blind trial enrolled adolescents 12 to less than 17 years of age with obesity

Kelly AS et al: NEJM Evid Jun 2022



Anti-Obesity Medication – Glucagon Like Peptide-1 Analogs

• Mechanism of action:
• Reduces hunger
• Increases satiety
• Decreases gastric emptying
• Central effect on hypothalamus

• FDA approved in children after 12 years for 
obesity and after 10 years for T2D

• Side effects: 
• Nausea/Vomiting
• Headaches
• Pancreatitis

• Thyroid C-cell tumors in rodents 
(Contraindication if personal/family history 
of MEN)

Adapted from Apovian, et al. JCEM, 2015; Drucker et al: Cell Metabolism 2006



Efficacy of Semaglutide – RCT in Adolescents With Obesity

Double-blind, 
parallel group, 
randomized, 

placebo-
controlled trial

Primary end 
point: 

percentage 
change in BMI 

from baseline to 
week 68

Secondary end 
point: weight 
loss of at least 
5% at week 68

Weghuber, D. et al. N Engl J Med. 2022



Efficacy of Semaglutide – RCT in Adolescents With Obesity

Weghuber D et al: NEJM 2022

• RCT with 68-wk treatment and a 26-wk follow-up
• 201 randomized- 180 completed the study (90%)
• Mean initial BMI: 37 ± 6 kg/m2



Tirzepatide: GLP-1/GIP RA

Tirzepatide
Half life 5 days

Mounjaro
(10 mg weekly)

FDA approved 
T2D in 10+ (2025)

Zepbound
(15 mg weekly)

FDA approved 
Obesity 18+

(2023)

Mechanism of Action
•GLP-1 MOA +
•GIP: regulates energy balance through

cell-surface signaling in the brain and
adipose tissue and enhances the GLP-1
effect

Side Effect Profile
•Similar to GLP-1 Agonists
•GI symptoms
•Cholelithiasis

Efficacy
•%BMI Change to 25%
•Reduction in HbA1c: -0.7%
•Percent Change in LDL: -27%
•Percent Change in ALT: -25%

Jastreboff AM, et al. N Engl J Med 2022
Min T et al. Diabetes Ther 2021



Efficacy of Phentermine in DS as compared with non-DS

DS-GLP1 
(n=37)

DS-Phen
 (n=14)

Non DS-Phen 
(n=44)

Age (years) 38.0 (25.0-43.0) 27.0 (22.8-41.5) 24.5 (23.0-26.0)

Female n (%) 24.0 (64.9%) 9.0 (64.3%) 35.0 (79.5%)

Weight (kg) 92.2 (76.5-104.4) 77.7 (74.6-86.2) 105.5 (94.0-122.0)

Height (cm) 149 (145.3-154.9) 149.2 (142.9-154.3) 165.1 (160.0-170.2)

BMI (kg/m2) 40.1 (35.5-44.1) 34.5 (32.6-42.7) 40.0 (35.8-43.8)

A1c (%) 5.3 (5.0-6.0) 5.1 (4.7-5.6)

Single center Electronic Chart review of 95 Individuals with and without who have obesity 
between 2015-2023

Unpublished Data



Efficacy of Phentermine in DS as compared with non-DS

Unpublished Data

DS-Phentermine Non DS-Phentermine

Mean weight loss of 10.28 (+/- 3.98) kg Mean weight loss of 14.4 (+/- 2.98) kg

P=0.39 between groups



Efficacy of  GLP-1 and Phentermine in DS

Unpublished Data

DS-Phentermine Non DS-
Phentermine

DS- GLP-1 DS- GLP-1 DS-Phentermine Non DS-
Phentermine



Efficacy of Phentermine in DS as compared with non-DS

Unpublished Data

DS-Phentermine Non DS-Phentermine

Mean weight loss of 
10.28 (+/- 3.98) kg

Mean weight loss of 
14.4 (+/- 2.98) kg

P=0.39 between groups

DS- GLP-1

Mean weight loss of 
3.84 (+/- 2.42) kg





Modify GLP-1 GI Effects

Eat smaller meals and eat slower

Avoid constipation

Take about 15 – 20 minutes to eat your meal 

Slow titration

Add fruits, vegetables, whole grains and lean proteins to meals

Limit foods that are spicy, greasy or fried

Drink water instead of sweet drinks



Attention to Nutrition and Exercise with GLP-1

Strength/Resistance Exercise Cardiovascular/Aerobic Exercise 

2-3 Sessions per week 150 minutes per week (moderate or higher 
intensity) 

Resistance training helps with muscle growth, 
retention and bone density 

Cardiovascular exercise helps with endurance, 
heart health, and weight management 

30-60 minutes per session Daily activity is best, 10-30 minutes per 
session 

8-10 different exercises per session Individuals with DS have a blunted response 
to cardiovascular exercise 

2-3 sets of 8-12 reps per exercise Individuals with DS have a lower heart rate 

Can use bodyweight, machines, free weights, 
resistance bands 

To calculate target heart rate, use the DS 
specific formula: 181.81 – 0.665 x age 

Start slow and progress as your body adapts to 
exercise and medication 

Use DS-specific target heart rate for heart rate 
zones 

 

Food Groups to Encourage Food Groups to Minimize 

Fruits Refined carbohydrates 

Vegetables Sugar-sweetened beverages 

Whole grains Red and processed meats 

Dairy Most fast foods 

Lean proteins Sweets and savory snacks  

Nuts and seeds Fried, greasy foods 

Plant fats/oils  

Habits to Encourage Habits to Minimize 

Regular, small meals Emotional or nighttime eating 

Mindful eating Long periods without meals 

Include a protein at every meal Consumption of large meals 

Drink at least 8 cups of water a day  Distracted eating 

Take a multivitamin and vitamin D 
supplements if indicated 

 

 


		Strength/Resistance Exercise

		Cardiovascular/Aerobic Exercise



		2-3 Sessions per week

		150 minutes per week (moderate or higher intensity)



		Resistance training helps with muscle growth, retention and bone density

		Cardiovascular exercise helps with endurance, heart health, and weight management



		30-60 minutes per session

		Daily activity is best, 10-30 minutes per session



		8-10 different exercises per session

		Individuals with DS have a blunted response to cardiovascular exercise



		2-3 sets of 8-12 reps per exercise

		Individuals with DS have a lower heart rate



		Can use bodyweight, machines, free weights, resistance bands

		To calculate target heart rate, use the DS specific formula: 181.81 – 0.665 x age



		Start slow and progress as your body adapts to exercise and medication

		Use DS-specific target heart rate for heart rate zones








		Food Groups to Encourage

		Food Groups to Minimize



		Fruits

		Refined carbohydrates



		Vegetables

		Sugar-sweetened beverages



		Whole grains

		Red and processed meats



		Dairy

		Most fast foods



		Lean proteins

		Sweets and savory snacks 



		Nuts and seeds

		Fried, greasy foods



		Plant fats/oils

		



		Habits to Encourage

		Habits to Minimize



		Regular, small meals

		Emotional or nighttime eating



		Mindful eating

		Long periods without meals



		Include a protein at every meal

		Consumption of large meals



		Drink at least 8 cups of water a day 

		Distracted eating



		Take a multivitamin and vitamin D supplements if indicated

		









Lopez M, et al: Diabetes Obes Metab 2025 May

SURMOUNT 1 Trial : Body Composition

 Skeletal muscle changes with GLP-1RA treatments may be ADAPTIVE

 Reductions in muscle volume commensurate with ageing, disease status, and weight loss achieved

 Improvement in insulin sensitivity and muscle fat infiltration = improved muscle quality & lowering the 
probability for loss in strength and function



Article in Review



Multi-Modal Approach

Intensive Health and Behavior Lifestyle Modification

~3%BMI
Reduction/year

Obesity Pharmacotherapy

~5-17% BMI
Reduction/year

Bariatric Surgery

~30% BMI
Reduction/year

Kelly et al. JAMA Pediatrics. 2024



MBS – Types and Indications
INDICATIONS:
1. BMI ≥35 kg/m2 or ≥120% of the 95th %ile with 
one comorbid condition

• OSA  (AHI>5 events/h)
• Type 2 diabetes
• NASH
• HTN (on medications)
• PCOS

2. BMI ≥40 kg/m2 or ≥140% of the 95th %ile

CONTRAINDICATIONS:
• Pregnant or breast-feeding adolescents 

Unresolved substance abuse, eating disorder
• Untreated psychiatric disorder
• Suicidal attempt in the last year

ASMBS Pediatric Guidelines 2018 ( SOARD, 2018)



Weight Loss at 3 Years After Surgery- TEEN Labs

Inge TH et al: NEJM 2016

At 3 years:
•  26% of the participants no longer had 

obesity 
• 85-90% of participants had a 10% or 

greater reduction in BMI 



Case Series

Clinical Findings of Three Neuro-atypical Adolescents with Severe Obesity Who Underwent 
Bariatric Surgery

Unpublished Data



Special Considerations 
and Additional 
Requirements for 
Neuro-atypical 
Adolescents for 
Bariatric Surgery

Referral from Primary Care Pediatrician

Evaluation VisitSTAGE 1

● Neuropsychological/
● Cognitive Assessment

Obesity Medicine Physician Psychologist Bioethics TeamDietician
● Ethics Consultation

● Assessment of Living 
Situation and Support

● Assessment of Mental 
Health support

Program Visits

Dietician Psychologist

Individual Education Program ONLY

STAGE 2

STAGE 3
● Psychologists assess 

to upcoming 
transitions for every 
patient

Pre-Surgical Visit

Bariatric Surgeon

STAGE 4 Surgery (Sleeve Gastrectomy or Gastric Bypass)

STAGE 5 Post-op Visits (Monthly/Yearly)

Obesity Medicine Physician Dietician PsychologistBariatric Surgeon

Anesthesiologist
● Mock Admission



Metabolic and Bariatric Surgery as an Option

Preop Wt – 202 Lb
Post Op Wt – 172 lb
% TBW Loss  about 18%



Take Home Points

• Rates of Obesity are high and associated with complications
• CDC BMI growth charts are preferred for detection of obesity
• Evolving data on the effectiveness and side effects of AOMs in DS population
• Special considerations for nutrition and exercise while using GLP-1s in DS
• MBS may be effective in DS
• We need clinical trials to evaluate the efficacy and safety of weight loss medications and/or surgery

 in individuals with Down syndrome



Advocacy to seek 
resources for 

appropriate Mx

Decrease Weight 
Bias/Shaming

Increase Outcomes 
Research



Thank You
vibhasinghal@mednet.ucla.edu
https://www.uclahealth.org/departments/pediatrics/singhal-lab

mailto:vibhasinghal@mednet.ucla.edu
https://www.uclahealth.org/departments/pediatrics/singhal-lab
https://www.uclahealth.org/departments/pediatrics/singhal-lab
https://www.uclahealth.org/departments/pediatrics/singhal-lab
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