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one  can cause the other or they can share  common
causes

their presence could be indipendent by any kind of relationship

one can be an extra medical problem which makes more
difficult to treat a concomitant illness 

OSA Asthma



Global Alliance against Chronic Respiratory Diseases
www.who.int/respiratory/gard 

Disease Prevalence

Asthma 300 million

COPD 210 million

Allergic
rhinitis 400 million

Sleep 
apnea >100 million



Sleep Disorders on Asthma

Complaints

Breathing



O’Byrne Eur Respir J. 2010 Aug; 36(2):269-76.



Nocturnal  Asthma

Is not a different condition from asthma

Is merely one features of that disease

Tends to affect mainly those with severe airflow obstruction

Usually reflects inadequate asthma control

Causes significant sleep disturbance  which may result in daytime fatigue and
poor cognitive performance



SLEEP

Cortical 
imputs

Chemoreceptor 
sensitivity

Respiratory
motor

neurones

Respiratory 
muscle 

contraction

Lung mechanics:
Airflow resistance

FRC                  
V/Q relationships

Hypoventilation

Hypoxemia 

Hypercapnia



Normal subject = 8%

Asthmatic subjects =  50%



Nocturnal bronchial narrowing depends
on the timing of the patient’s sleep



Advoked mechanisms of nocturnal asthma

Airways cooling

Supine posture

Allergic Factors

Gastroesophageal reflux

Snoring or Sleep Apnea

Airways narrowing occur even when 
enviromental temperature is kept constant

Asthmatic persons left lying supine for 24 hrs still
exhibit overnight airway narrowing

Overnight narrowing occurs also in no allegic

Acceptable cause

Acceptable cause







122 patients 

The level of asthma control results to be inversely correlated to the presence 
of sleep disturbances

Patients with good control report less frequent and less severe sleep disturbances
compared to uncontrolled subjects.

A significant percentage of subjects (11-20%)
having achieved total control of asthma  and 
properly treated for rhinitis still report sleep 
disturbances, that contribute to increase the 
impact of the disease and to impair quality of life

ACT ?

Concomitant diseases?



Increased incidence of asthma in overweighed 
and obese subjects

Beuther DA, Sutherland ER: Overweight, Obesity, and Incident
Asthma: A Meta-analysis of Prospective Epidemiologic Studies. 

AJRCCM 2007;175:661-666.



Beuther DA et al. Pulmonary Perspectives: Obesity and Asthma.
Am J Respir Crit Care Med. 2006;174:112-9

Obesity and Asthma



Aim: To determine wheter a high OSA risk is associated to not well-controlled asthma

Sleep Disorders Questionnaire (SA-SDQ)

Asthma Control Questionnaire. (ACQ)



Demographic, Physiologic, and Clinical Characteristics Patients 
With Asthma (N°°°°472) and high OSA risk according to Sleep 
Disorders Questionnaire (SA-SDQ).

80% NCS
62% oral αH1)



Univariate Associations of Not-Well-Controlled 
Asthma with High Obstructive Sleep Apnea Risk
and other characteristics known to worsen Asthma



Multivariate Logistic Regression Models of Not-Well-Controlled Asthma on High OSA Risk,
with Adjustment for Factors Known To Worsen Asthma Control

OSA is a potential contributor to overall asthma control on a much larger scale 
and indipendent ot the other known contributors to asthma control



OR 3.4

Eur Respir J 2005; 26: 812–818
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Multiple Pro-Inflammatory Factors in Allergic
Rhinitis Affect Sleep and Symptoms

Mediator Effect on Sleep

Histamine
Balance between wakefulness and sleep, arousal;     

↑ nasal obstruction, rhinorrhea, & pruritus

CysLT
↑ Slow-wave sleep, ↑ Sleep-disordered breathing; ↑ Nasal 

obstruction, rhinorrhea

IL-1

↑ Latency to REM and ↓ REM durationIL-4

IL-10

Bradykinin ↑ Sleep apnea; ↑ Nasal obstruction & rhinorrhea

Substance P ↑ Latency to REM, arousal; ↑ Nasal obstruction

Adapted from Ferguson. Otolaryngol Head Neck Surg. 2004;130:617.
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210 patients with Asthma

three-way, 
double-blind, 
triple-dummy 
crossover 
14 wks

n engl j med 363;18 october 28, 2010
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Different patients present a different response
to different drugs or associations of them



How many of these patients suffered from OSA?



Prospective Clinical Studies Reporting the Impact of Treatment With CPAP
on Asthma Outcome in Patients With Concomitant OSAS

Ann Allergy Asthma Immunol. 2008;101:350–357.



Inclusion criteria:

1) asthmatic patients who  had nighttime symptoms in spite of the 
optimal medication according to Global Initiative for Asthma (GINA)
guidelines

(2) At least one nocturnal awakening or early morning 
awakening/week) caused by asthmatic symptoms (cough, wheeze, 
chest tightness,and breathlessness) 

(3) habitual snoring



p= NS



in some patients with nocturnal asthma, OSAS may be 
responsible disease for nocturnal symptoms.

CPAP improves nocturnal symptoms without 
amelioration in PFT abnormalities.





• Increases mean airway pressure

• Recruits underventilated alveoli

• Increases minute ventilation

• Decreases airways resistance

• Stabilizes upper airways

• Prevents peripheral airways closure

• Increases end-expiratory lung volume

• Increases expiratory muscle function

• Reduces respiratory rate and dyspnea

• Suppresses OSAS induce vagal stimulation

• Prevents OSAS induced increased intrathoracic pressure 

Beneficial effects of continuous positive airway pressure (CPAP) in 
patients with asthma and obstructive sleep apnea (OSA) syndrome.
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Beneficial effects of continuous positive airway pressure (CPAP) in 
patients with asthma and obstructive sleep apnea (OSA) syndrome.



Respiratory Medicine (2010) 104, 316e320



Nitric oxide (NO) is a molecule involved in oxidative stress  and airway 
inflammation

Increased exhaled nitric oxide (FENO) and inflammatory metabolites were 
detected in the exhaled air of OSA compared to healthy subjects

The role of nitric oxide in inflammatory airway diseases is well known and the 
usefulness of NO measurement both in the exhaled air and in the nasal cavity 
in asthma and nasal polyposis is widely recognized

Respiratory Medicine (2010) 104, 316e320



Respiratory Medicine (2010) 104, 316e320



oNO can be non invasively assessed using a special device which separates 
completely the oral cavity from the nose and the lower airway.

Respiratory Medicine (2010) 104, 316e320

oNO (oral NO)



Geometric means and SD (bars) of oNO in patients with OSA 
compared to asthmatics (ASTHMA), chronic rhinitis and rhinosinusitis
(CRS) and healthy subjects (HS)

OSA patients had significantly
increased oNO values as

compared either with healthy subjects or 
with both ASTHMA and CRS patients

In both ASTHMA and CRS groups
oNO was similar to that of healthy controls

Respiratory Medicine (2010) 104, 316e320



In OSA patients FENO values were 
significantly higher than in healthy subjects 
and were similar to those observed in CRS 
patients and significantly lower than in 
asthma.  

No significant relationship between
oNO and FENO 

was
found either in OSA or in CRS, and in ASTHMA.

Respiratory Medicine (2010) 104, 316e320

If we measure both O-NO and  FENO we could distinguish the NO source

FeNO Measurement in asthma monitoring  should take in to account the
NO produced in concomitant OSA



In OSA patients, oNO production was related to the
severity of sleep disturbances.

oNO was significantly positively related to AHI, to SaO2 
< 90% and negatively related to nadir SaO2

.

Respiratory Medicine (2010) 104, 316e320

O-NO should be a marker of OSE severity and CPAP efficacy



share  some common risk factors

proper treatment and follow up can definitely improve asthma with 
concomitant OSA

each can be an extra medical problem which makes
more difficult to treat the other

OSA Asthma

Take Home Messages
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