
SLEEP APNEA 
&

MONOGENIC OBESITY

Alex Gileles-Hillel, MD

Fellow, Pediatric Pulmonology

Hadassah-Hebrew University Medical Center

HIPAP 7/2018 JERUSALEM



Outline

• Case presentation

• Differential diagnosis of  pediatric obesity

• Review the link between obesity and sleep apnea

• Discuss the potential role of  leptin-melanocortin

pathway in OSA
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Case Presentation – H.M

• 17-year-old female with excessive weight gain from early 

childhood. 

• As early as age 8 years onset obesity-related complications 

including insulin resistance, systemic hypertension, 

recurrent cholecystitis, and abnormalities of  nocturnal 

ventilation with chronic CO2 retention.

• Family history – Parents are slightly overweight without 

significant health issues. Sibling with similar early-onset 

morbid obesity, deceased at age 18 years. 
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Case Presentation – H.M

• Age 11 - 159kg (BMI=73) referred for sleeve gastrectomy. 

• PSG positive for nocturnal hypoxemia, but no sleep apnea (AHI 0.7/hour) 
BiPAP 24/4 cmH2O with O2

• Age 13-16 – Lost to follow up

• Age 16 166 kg. complaining of  excessive daytime sleepiness (EDS) and 
nocturnal hypoxemia on home monitoring. 

• PSG while on BIPAP - severe residual OSA with an AHI of  13.5/hour. 

• Echocardiogram - mild-moderate pulmonary hypertension. 

• BiPAP pressures were increased to 28/7cmH2O with 3 LPM of  supplemental 
oxygen, which improved symptoms and normalized nocturnal arterial blood 
gases. 
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Family History

• 2 healthy siblings.

• 1 morbid (M.N.) obese brother, died age 18y (severe OSA, 
non-compliance).

• Morbid obese cousins:

• 19yo (M.W.) – OSA -1y (T&A), Sleeve Gastrectomy, BIPAP residual 
Severe OSA .

• 25yo (M.S.)– Sleeve Gastrectomy, Pulmonary Infections

• 20yo (M.G.) – Sleeve Gastrectomy, systemic HTN.
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Physical Examination

• General: Significant obesity, normal distribution, 

w/o dysmorphic features.

• Normal cardiac, respiratory and abdominal exam

• Skin – abdominal stria and acanthosis nigricans. 

• Musculoskeletal – bowed legs (Blount’s Disease.)

• Behavior – Sociable, intelligent adolescent. 
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Genetic testing

HOMOZYGOUS MUTATION IN THE MC4R GENE
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Obesity



Childhood Obesity Disorders

“Classic” Endocrine 
Disorders:

 Hypothyroidism

 Cushing syndrome

 GH deficiency

 PHP 1a

Suboptimal 
growth rate

Majority: 
Classic genetic-
environmental 

interaction 

Syndromic Disorders 

 Prader-Willi

 Bardet Biedl syn.

 Alstrom syn.

 Carpenter syn.

 Cohen syn.

- Mental retardation prominent

- Additional characteristics

- Short stature

Monogenic Disorders of  
the Energy Balance 
Pathways:

 Leptin Deficiency

 Leptin receptor deficiency

 POMC mutation

 MC3R and MC4R mutation

 SIM 1 mutation

 Prohormone convertase – 1 
deficiency

clear mechanistic link between the 

product of  the mutant gene and 

disordered energy balance
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Historical Perspective – The Discovery 

of  Leptin

ob/ob mutation

“…..Because a principle action of  the OB 

protein is to make an animal thinner, we 
propose that this protein be called 
leptin, derived from the Greek root 
leptos, meaning thin.”

Science – Administration of  either mouse 

or human recombinant OB protein 

reduced the body weight of  ob/ob mice.

Identification of  the 

Leptin receptor and 

it’s expression in the 

hypothalamus.  

Zhang Y et al., Nature 1994

Halaas JL et al., Science 1995 

Tartaglia LA et al., Cell, 1995

Bahary et al., PNAS, 1990

1949

1994

1995

1996
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LEPTIN

a master regulator of  human energy homeostasis

• The early human studies showing that serum leptin concentrations correlated 
positively and very closely with the amount of  fat mass led to the notion that 
leptin’s primary role was to signal increasing energy stores. 

• However, it rapidly became clear that most people are relatively resistant to 
rising leptin levels.

• Instead, leptin’s physiological role appears to be to signal nutritional 
depletion, such that fasting or weight loss results in a fall in leptin levels which 
then triggers a series of  changes in energy intake, energy expenditure, and 
neuroendocrine function in order to maintain energy homeostasis.

• Leptin functions primarily as a peripheral signal to the hypothalamus of  
inadequate caloric intake rather than a satiety signal. 
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Mutations in the MC4R Gene – clinical phenotype
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Sleep Apnea and Obesity

Andersen, 2016
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Sleep Apnea and Obesity

Andersen, 2016

Pediatrics Obese children & adolescents

OSA Prevalence
1-6% 19-61%

Persistent OSA post 

adenotonsillectomy
15-37% 33-76% 

16



Prevalence of  OSA prior to Bariatric surgery

First author Year Country

Number 

of  

patients

Prevalence 

of  OSA (%)

Prevalence 

of  severe 

OSA (%)

BMI

Daltro 2007 Brazil 108 93.6 27.8 45.2 ± 5.4

Lopez 2008 USA 290 78 38.3 52

Lee 2009 Singapore 176 72 49 42 ± 7.3

Yeh 2010 Taiwan 101 82.2 32.7 43.3 ± 6.9

Kositanurit 2016 Thailand 238 85.7 75.9 52.6 ± 11.6

Koeck 2013 USA 49 72.4 34.7 49.9 ± 8.8

Alqahtani 2014
Saudi 
Arabia

226
51 (5-12y)

25 (13-17y)
------ 48.2 ± 10.1

33y

16y

14y
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MC4R and OSA
• 23 month old, early onset obesity

• asthma, chronic rhino-sinusitis, anemia, 

hypertension, and mild pulmonary hypertension

• Required CPAP for residual OSA

• Leptin levels high: 47 ng/mL (normal = 27-30])

Pillai, 2016 18



Leptin and OSA 

Pan 2014, 

Berger 2018
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Conclusions

• This report emphasizes the need to consider genetic diagnoses in 

the evaluation of  OSA in obese children referred for PSGs. 

• We suggest that the genetic diagnosis should guide the 

aggressiveness of  therapy of  both obesity and OSA. 

• Leptin signaling through MC4R might be one of  the 

mechanisms responsible for increased OSA prevalence.

• Does Leptin play a role in PHTN in MC4R obese patients?
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