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Definición del Sleep Disordered 
Breathing (SDB)

SDB : hipoxia Intermitente (IH),  
hipercapnia epis ódica, y 
fragmentaci ón de sue ño.



Normal Enlarged



CONTINUUM DEL SDB EN NIÑOS

RONCADOR HABITUAL

~10%

GRADOS DE OBSTRUCCION DE LA VIA AÉREA

Minima / Parcial Máxima /Completa

SAHOS 2-3%UARS





Cardiovascular Morbidities of OSA
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IL-6 and IL-10

Gozal et al., 2007
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Evidence for systemic inflammation ,IL6 and IL10 in
non-obese children with OSA before and after T & A

Gozal et al, Sleep Med 2008

IL-6
Pro-Inflammatory

IL-10
Anti-Inflammatory

n=20 
Non-ob, OSA



C-Reactive Protein

₪ Produced by the liver in response to upstream IL-6 activity.

₪ Is an independent marker of future cardiovascular events.

₪ Actively participates in atheromatous lesion formation through 
induction and enhanced expression of adhesion molecules.

₪ Is strongly associated with the presence of obesity.
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r= 0.30, p<0.0001   r=-0.32, p<0.0001        r=0.21, p=0.001

All correlations remain significant after controlling for relBMI

Tauman et al., 2004, 2006 

Kheirandish-Gozal et al,J Clin Sleep Med,2006

hs C-Reactive Protein and OSA
n=110

�CRP levels are reduced after adenotonsillectomy



Khalyfa, et al., Sleep Med 2009





CATECOLAMINAS



2D-DIGE Proteomic Approaches Reveal Urine Candidate  
Biomarkers in Pediatric Obstructive Sleep Apnea
David Gozal, MD *, Saeed Jortani, PhD#, Ayelet B. Snow, MD, Leila 

Kheirandish-Gozal MD*,Rakesh Bhattacharjee, MD, Jinkwan Kim, PhD *, Oscar 

Sans Capdevila, MD

Am J Repir  Crit  Care  Med 24 sept 2009

� Subjects and Methods: Morning urine proteins from 60 children with 
polysomnographicallyconfirmed OSA and matched children with 
either primary snoring (PS; n=30) or controls (CO; n=30) were 
assessed with 2D-DIGE and mass spectroscopy. 

� A total of 16 proteins that are differentially expressed in OSA were 
identified, and 7 were confirmed by either immunoblots or ELISA.

� Conclusions: Proteomic approaches reveal that pediatric OSA is 
associated with specific and consistent alterations in urinary 
concentrations of specific protein clusters.(uromodulin, urocortin 3, 

orosomucoid 1, and  Kallicrein)









Gozal D & Kheirandish-Gozal
Am J Resp Crit Care Med.2008



Gozal D & Kheirandish-Gozal
Am J Resp Crit Care Med.2008

Induce activation of



Gozal D & Kheirandish-Gozal
Am J Resp Crit Care Med.2008

Enhances  formation and 

release of Cytokines



Gozal D & Kheirandish-Gozal
Am J Resp Crit Care Med.2008

Formed and 

released into 

the circulation



Gozal D & Kheirandish-Gozal
Am J Resp Crit Care Med.2008

Circulating monocytes activate

express monocyte chemotactic protein -1

induce expression of adhesion molecules 

reducing expression & activity of endothelial nitric 

oxide synthase 

promote apoptosis

Migration  and foam cell formation







SAHOS Severity

Individual
Susceptibility
(genetics!!!!)

Environment

Modelo de Triple Riesgo de 

Morbilidad en SAHOS

Gozal & Kheirandish, 2006



CONCLUSIONES

� Los estudios de sueño son costosos y no es posible 
atender  a toda la población pediátrica.

� Necesitamos nuevos métodos de diagnóstico (screening) 
para el SAHOS en niños.

� SAHOS en niños también produce marcadores biológicos 
en plasma y orina.

� Tenemos marcadores genéticos obtenidos mediante gene-
array  (técnicas complejas y caras.. DISPONIBLES AQUÍ ).

� Estamos en fases iniciales , resultados PROMETEDORES 
aunque nos faltan más estudios (TRABAJO EN EQUIPO) 
de identificación de cuáles son el / los marcadores ideales.
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