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The overlap of obstructive lung disease 
and obstructive sleep apnea 

• Three combinations 

– OSA and COPD (overlap syndrome) 

– OSA and asthma (alternativeoverlap syndrome) 

– Obstructive lung disease and OSA (OLDOSA) 

• These relationships are likely bidirectional, with one 
condition aggravating or predisposing to the other. 

• Patient has one of these overlap syndromes can initiate 
continuous positive airway pressure (CPAP) therapy, 
which can improve clinical outcomes. 

• Therefore, when evaluating a patient with asthma or 
COPD, one should consider OSA 
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The overlap of obstructive lung disease 
and obstructive sleep apnea 

Ioachimescu OC, et al. Respirology 2013; 18:421–431 
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OSA and Asthma 

The Alternative Overlap Syndrome 
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How important is it ? 

GINA 2017 



6; 6 April 2014 

How important is it ? 

NAEPP 2007 
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The Links ? 

 
OSA worsens asthma ? 

 

 
Asthmatic patients are prone to the 

development of OSA ? 
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Difficult-to-Control Asthma  
And Obstructive Sleep Apnea 

Yigla M, et al. J Asthma 2003;40(8):865-71. 
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 Association of Obstructive Sleep Apnea  
Risk With Asthma Control in Adults  

Teodorescu M, et al. Chest 2010; 138(3):543–550 
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Teodorescu M, et al. Chest 2010; 138(3):543–550 
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Teodorescu M, et al. Chest 2010; 138(3):543–550 

High OSA risk was associated, on average, with 2.87-times higher 
odds for not-well-controlled asthma (ACQ full version) (95% CI, 1.54-

5.32; P=0.0009) after adjusting for contributing 

N=472 
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 Predictors of Habitual Snoring and 
Obstructive Sleep Apnea Risk in Patients With 

Asthma  

Teodorescu M, et al. CHEST 2009;135;1125-32 



16; 6 April 2014 Teodorescu M, et al. CHEST 2009;135;1125-32 

Prevalence of OSA in asthmatic patients=97/244 (40%) 



17; 6 April 2014 

 
Association of Obstructive Sleep 

Apnea with Asthma: A Meta-Analysis  
 

• The prevalence of OSA in 
adult asthma patients is 
estimated at 50% (the odds 
of having OSA = 2.64 )  

• OSA and asthma = more 
severe phenotype 

• Asthma patients with OSA 
also had significantly 
higher BMI in comparison 
with non-OSA asthma 
patients 
 
 Kong DL, et al. Sci Rep 2017; 7: 4088. 
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Nocturnal Asthma: Role of Snoring and OSA 

• 9 patients with asthma and OSA 

• Effect of CPAP on nocturnal asthma 

• PEFR for 2 weeks of control, followed 

by 2 weeks of CPAP and followed by 

the final 2 weeks of control 

Chan CS, et al. Am Rev Respir Dis 1988;137:1502-4 
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Obstructive Sleep Apnea in Poorly Controlled  
Asthmatic Children:  

Effect of Adenotonsillectomy 

Prevalence of OSA in poorly controlled asthma = 58/92 (61%) 

Gozal, LK. Pediatr Pulmonol 2011;46:913–918 
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OSA Asthma 

Nasal obstruction 

Decreased pharyngeal  
cross sectional area 

Increased upper airway  
collapsibility 

Receptors and  
mechanical effects 

GERD 
Inflammation 

Cardiac  
dysfunction Airway  

angiogenesis 
Leptin changes 

Weight gain 

Interrelationship between asthma and OSA 
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The Alternative Overlap Syndrome 
How important is it ? 

• Recent data suggest that OSA is an independent risk 

factor for asthma exacerbations, or difficult-to-

control asthma 

• Asthmatic patients are more prone to develop OSA 

symptoms than are members of the general 

population 

• Rx of OSA (CPAP, T&A) appears to be associated with 

substantial improvements in the severity of the 

underlying asthmatic condition 
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OSA and COPD 

The Overlap Syndrome 
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Possible pathophysiological links between chronic 

lung disease and obstructive sleep apnea (OSA)  
 

Owens RL, et al. Respirology 2017; 22: 1073–1083  
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OSA in COPD patients 

• Overlap syndrome 

• Prevalence of OSA in COPD ≈ general population 

• Prevalence of overlap syndrome in OSA ≈ 10-20% 

• Subclinical overlap syndrome 4% 

• It seems likely that overlap syndrome is 
associated with greater CVS morbidity/mortality 

• Greater systemic inflammation 

Lee R, et al. Current Opinion in Pulmonary Medicine 2011;17:79-83 
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OSA in COPD patients 

• Overlap patients have a greater degree of 
hypoxemia and hypercapnia than COPD patients 
matched for GOLD stage 

• They also have more severe pulmonary 
hypertension and right heart failure, and suffer 
higher morbidity 

• CPAP with O2 therapy as needed is the treatment 
of choice for overlap syndrome 

• NIV in overlap syndrome ? 

Lee R, et al. Current Opinion in Pulmonary Medicine 2011;17:79-83 
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Pathophysiological Interactions  
between COPD and OSA 

 
 

McNicholas WT. Am J Respir Crit Care Med 2009;180:692–700 
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Pathogenesis of OSA and COPD 
complications 

 
 

Owens RL, et al. Respir Care 2010;55(10):1333–1344. 
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Outcome in Patients with COPD and OSA 

• 441 patients with overlap syndrome (228 with CPAP) 
• 210 patients with COPD alone 

Marin JM, et al. Am J Respir Crit Care Med 2010;182:325–31 
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Oxygen Supplement in  
Patients with COPD and OSA 

• administered 4 L/min of supplemental oxygen to 20 men with both OSA 
and COPD  
 

Machado MCL, et al. Eur Respir J 2010; 35: 132–7 

CPAP 

No CPAP 

…While nocturnal oxygenation improved, the duration of 
obstructive events increased by 5.7 s, resulting in an 
end-apnoeic partial pressure of carbon dioxide PCO2 

increase of 9.5 mm Hg… 
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CPAP and Survival in  
Patients with COPD and OSA 

• 603 hypoxemic COPD receiving LTOT (95 COPD with OSA) 

• 95 COPD with OSA (61 treated with CPAP) 

Machado MCL, et al. Eur Respir J 2010; 35: 132–7 

CPAP 

No CPAP 
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CPAP in COPD with OSA:  
24 Months follow up  

Toraldo DM, et al. Sleep Breath 2010;14:115–123 
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What is the optimal treatment for  

patients with OSA and COPD?  
 

• No studies addressing this question  

• Oxygen alone should not be used in the management of 

patients with overlap syndrome  

• Nocturnal NIV 

– Hypercapneic COPD  

– Hypercapneic COPD with OSA ?? 

• ?? Hypercapnia is due to COPD alone or some combination of 

COPD and OSA, that is, might treatment of OSA with CPAP 

(and not NIV) reverse some of the hypoventilation (like OHS) 

• AASM recommends that patients with significant lung disease, 

such as COPD, not to be considered as candidates for auto-

CPAP titration  

 

 

 
 
 

Owens RL, et al. Respirology 2017; 22: 1073–1083  
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Sleep-Related Hypoventilation/hypoxia 
due to Airway Disease 
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Sleep-Related Hypoventilation/Hypoxemia  
Due to Lower Airway Diseases 

• More hypoxemic during sleep (esp in REM sleep) than 
when awake 

• Affects the cardiovascular and hematologic systems and 
so is clinically significant 

• Pathogenesis: 

– Hypoventilation 

– Ventilation-perfusion mismatch 

– Decrease FRC 

•  
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Sleep-Related Hypoxemia Due to Lower 
Airway Diseases 

A. Polysomnography or sleeping arterial blood 
gas (or surrogate) 

– Sleep-SO2 ≤ 88% for ≥ 5 min 

B. No hypoventilation 
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Sleep-Related Hypoventilation Due to 
Lower Airway Diseases 

A. COPD/other lower airway obstruction 

B. Polysomnography or sleeping arterial blood gas (or 
surrogate) 

– Increase in PaCO2 (or surrogate) to  
≥ 55 mmHg for ≥ 10 min 

– ≥ 10 mmHg increase in sleep-PaCO2 (or surrogate) 
(compared to awake supine value) to > 50 mmHg for ≥ 10 
min 

C. Exclude other causes 
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A 

B 

C 
OSA 

Overlap  
syndrome 

COPD 
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Sleep-related hypoventilation/ hypoxia  
due to COPD 

Jaimchariyatam N. Sleep Disorders Book, New York, Oxford Press, 2011 
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Sleep-Related Hypoventilation/Hypoxemia  
Due to Lower Airway Diseases 

• Polysomnography or nocturnal oximetry, indicated if 

– Suspect OSA 

– Hypoxic complications in stable, normoxic COPD 

• Treatment 

– Oxygen supplement 

– Medications: almitrine, protriptyline, MPA, theophylline, 
anticholinergic 

– NIPPV 

– Lung volume reduction surgery 
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The Interaction of  
Obstructive Lung and OSA 

• These overlaps are frequently unrecognized  

• New data are forthcoming suggesting intriguing reciprocal 
links between asthma and/or COPD with OSA and an 
interactive pathophysiology  

• Failure to Dx OSA but instead stepping-up standard 
asthma/COPD Rx would simply accelerate this vicious cycle.  

• Conversely, Rx of OSA with PAP has the potential to improve 
control of lung disease, quality of life and perhaps mortality  

• Physicians should recognize that Rx of patients with OSA and 
asthma/COPD has the potential to improve important patient-
focused outcomes and may reduce healthcare utilization  
 
 
 



Boston Harbor 


