1

EDITORIAL REVIEW ARTICLE

Sleep Related Breathing Disorders in Interstitial Lung
Diseases
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T

he interstitial lung diseases (ILDs) are a
heterogeneous group of disorders that present
with similar signs and symptoms. The term
idiopathic interstitial pneumonia (IIP) refers to a subgroup
of interstitial lung diseases without known cause. (1)
Idiopathic pulmonary fibrosis (IPF) or cryptogenic fibrosing
alveolitis (CFA) is the most common of the various IIPs
constituting more than half the cases. (2) Normal sleep is
associated with changes in respiration and the impact of sleep
on patients with underlying lung disease may be significant.
Some recent studies have attempted to assess the prevalence
of abnormal sleep structure, oxygenation and prevalence of
sleep related breathing disorders (SRBDs) in patients
with ILDs. In the absence of effective treatments for
IPF, it is important to diagnose and treat co morbid
conditions like (SRBDs), which may lead to
improvements in quality of life.

Three patterns of breathing disorders during sleep have
been reported in patients with ILDs, i) oxygen desaturation
occurring primarily during rapid eye movement (REM)
sleep, ii) a sustained fall in saturation during both non-REM
(NREM) and REM sleep and iii) snorers, some of whom
have the classic obstructive sleep apnea (OSA). (3,4,5,6)
OSA has been described in patients with other disorders
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that may cause ILDs, including rheumatoid arthritis (7)
and sarcoidosis. (8) Nocturnal oxygen therapy is
recommended for ILDs with nocturnal hypoxemia, while
use of continuous positive airway pressure (CPAP) is
the now established treatment for OSA.
In a recent study published from Cleveland Clinic
Sleep Disorders Center, United States, all-night
polysomnogram (PSG) was performed from 2001 to 2005,
to investigate complaints suggestive of sleep-disordered
breathing in 18 of 857 IPF patients. (9) All patients
showed a reduction in sleep efficiency, REM sleep, and
slow wave sleep. OSA was confirmed in 11 of the 18
patients with complaints suggestive of sleep apnea, while
the remaining 7 patients were diagnosed as primary
snoring or upper airway resistance syndrome (UARS).
The overall apnea-hypopnoea index (AHI) and REM AHI
were negatively correlated with forced expiratory volume
in 1 second FEV (1) indicating that significant
impairment in pulmonary function testing may be
associated with OSA in cases of IPF. The AHI correlated
positively with body mass index and the authors suggested
that an increased BMI might be a predictor of OSA in
these cases. A limitation of this study was that only patients
having symptoms of sleep-disordered breathing were
studied. However, in another recent study (10) PSG was
performed in all patients with interstitial lung disease.
PSG results showed that, patients had overall poor sleep
efficiency, they spent more time as wake after sleep onset
(WASO) and total sleep time, time spent in NREM sleep
stage III and IV, and in REM sleep was decreased. OSA
was diagnosed in 24 of 37 cases (64.9%). No difference
was found in the BMI between the patients with and
without OSA. It can therefore be concluded that obesity
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may not be the only predisposing factor for OSA in cases
of ILDs.

previous reports (11, 12) including subsequent studies
(9, 10).

Hypoxemia is likely to be a critical factor in
pathogenesis of (SRBDs). McNicholas et al (11) have
suggested that hypoxia induced brainstem depression
may be the mechanism for development of breathing
disorders in sleep. Patients with ILDs have a rapid shallow
breathing pattern while awake that is thought to be due
to activation of lung reflexes, while sleep results in changes
in respiratory control and causes hypoxemia. Oxygen
saturation during sleep drops in patients of ILDs, more
during REM sleep and especially in those with more
severe awake hypoxemia. (5) Aydogdu M, et al in their
recent study (10) have confirmed severe oxygen
desaturations during sleep in cases of ILD and there
was a statistically significant positive correlation between
mean awake O2 saturation and mean and lowest sleep
O2 saturations. They also showed statistically significant
negative correlations between Clinical, Radiological and
Physiological (CRP) scoring system used to assess the
disease stage and awake sleep O2 saturations. Patients
with SaO2 less than 90% are reported to have more
disrupted sleep than those with SaO2 above 90%. (12)
Low oxygen saturation during sleep in ILD is related to
awake PaO2, age and lung compliance, predicted by the
equation: Predicted SaO2=75+0.23(PaO2)-0.2(age) (13)
Another recent study (14) confirmed that daytime oxygen
level predicted mean overnight SaO2 but percentage
predicted forced vital capacity (FVC) did not. Thus,
patients of ILDs with daytime SaO2 of less than 90%
and/or a history of snoring during sleep are likely to
develop sleep disturbances. These patients tend to have
reduced rapid eye movement (REM) sleep, lighter and
more fragmented sleep, hypoxemia during REM sleep
and sleep disordered breathing. (2, 9, 10)

Arterial PaCO 2 is another factor, which has a
dominant influence on breathing. A carefully performed
study (16) done during sleep in normal humans showed
that central apnea may be induced when the PaCO2 is
experimentally lowered by 1 to 3 mm Hg below the resting
PaCO2 while patients are awake. Data on patients with
heart failure also show that a low PaCO2 results in apneas
during sleep. (17) Patients with ILDs characteristically
exhibit increased ventilation and breathing frequency
when awake and these increases persist during deep nonREM sleep. (4) It appears that patients of ILDs with
tachypnoea while awake maintain their tachypnoea during
sleep and this maintenance of rapid breathing during sleep
suggests that the reflexes causing the rapid shallow
breathing were active during the sleep phase as well. (2)
The resultant level of ventilation is usually excessive for
the level of carbon dioxide (CO2) production leading to
hypocapnea, (18) which may predispose to ventilatory
instability and sleep related breathing disorders in
patients with ILDs.

One study (14), performed to investigate the impact
of oxygen on sleep and breathing in patients with ILD
in Mexico City, at 2,240 m of altitude could not
demonstrate similar effect of hypoxia on sleep efficiency
and arousal index in the patients of ILD acclimatized to
the moderate altitude. Despite the severe hypoxemia
found in these patients during sleep, the quality of sleep
was not significantly different from healthy controls and
it did not change significantly with oxygen. However,
the authors suggested that differences in the populations,
type of interstitial lung disease, PSG equipment and
environment may account in part for the discrepancy
found in the sleep quality between their patients and
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In a study published in an earlier issue of this journal
(19) we studied 12 patients of ILDs with OSA diagnosed
by night-time recording of respiratory variables (limited
PSG). None of the patients had complaints of snoring or
excessive daytime sleepiness. The mean AHI was 23.33 (+/
- 6.27), which showed significant improvement (p<0.001)
in the AHI to 8 (+/- 8.03) on breathing 2 liters per minute
of supplemental oxygen. Ten out of the 12 patients had a
BMI of less then 25 Kg/m2, while 2 patients had a BMI of
27 Kg/m2. All patients had restrictive abnormality on
spirometry and the awake mean partial pressure of oxygen
was 71.88 (+/- 12.44). None except one patient was
hypercapnic mean daytime partial pressure of carbon
dioxide was 36.39 (+/- 8.27). We showed that nocturnal
oxygen therapy not only had a beneficial effect on
oxyhaemoglobin saturation but on the obstructive events as
well.
Oxygen supplementation has been believed to have a
deleterious effect on OSA by prolonging the apneas and
hypopnoeas perhaps by the removal of hypoxic ventilatory
drive. (20) Gold et al (21) found a reduction in central and
mixed apnea with nasal oxygen in nine patients but the
frequency of obstructive apneas doubled. However,
Breitenbucher et al (22) studied the effect of nocturnal lowflow oxygen administration in 10 consecutive patients with
obstructive sleep apnea and in 5 patients the clinical
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symptoms disappeared completely with nasal oxygen
administration. In the remaining 4 of 5 patients,
insertion of a transtracheal catheter for nocturnal oxygen
delivery resulted in a favorable outcome. Both central
and obstructive apneas may result, depending upon the
propensity of the upper airways to collapse, when cyclical
output to respiratory muscles occurs during sleep (23)
in response to the stimuli (i.e. hypoxia or hypocapnea).
The mechanism of apnea elimination by nasal oxygen
could be either by relieving the hypoxic brain stem
suppression or by restoring a normal breathing pattern
in hypocapneic patients by reducing the hypoxic
influence on ventilation. (24) However, as shown in the
study by Vazquez and Perez-Padilla (15) although oxygen
reduced heart rate and breathing frequency in ILD
patients during sleep, it did not normalize the breathing
frequency. It is possible that oxygen works by correction of
dysfunction of the chemoreflex mechanism (ventilatory
responses to chemical stimuli), which is secondary to repeated
severe episodes of nocturnal hypoxemia in patients with ILD.
(5)
Identification and correction of the sleep disturbance
and the use of supplemental oxygen during sleep has been
recommended in IPF and perhaps other ILDs because this
may reduce morbidity and improve patient survival,
especially regarding the pulmonary hypertension and cor
pulmonale that develop in these patients. (2) The present
data suggests that patients of ILDs may have sleep disordered
breathing in addition to nocturnal desturations. The severity
of ventilatory defect, BMI and daytime oxygenation are
likely predictors of SRDBs in these cases. The diagnosis of
OSA in cases with ILDs would require careful consideration
regarding treatment options, nocturnal oxygen desaturation
requiring supplemental oxygen and OSA requiring CPAP
therapy. However, oxygen supplementation may be effective
in reversing both apneas and oxygen desaturation at least a
subgroup of cases. Chronic Obstructive Pulmonary Disease
(COPD) with OSA is called the “Overlap Syndrome” and
is explained by high prevalence of the two disorders, similar
risk factors; male gender, age, cigarette smoking and control
of breathing defect predisposing to OSA. The same could
be applicable to ILDs and OSA. Larger studies are required
to study the prevalence of sleep disordered breathing, to
determine whether sleep study/ polysomnography (PSG)
should be considered as part of the assessment in patients
with ILDs and the optimum treatment for “the overlap of
ILD and OSA.”
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