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Chronic obstructive pulmonary disease (COPD) and obstructive sleep apnea (OSA) are prevalent and 
commonly co-occur as overlap syndrome. Patients with an overlap syndrome have a worse prognosis than 
those with COPD or OSA alone. Here we report a middle-aged man with overlap syndrome who had mul-
tiple comorbidities, managed with continuous positive airway pressure and oxygen therapy.
 J Sleep Med 2017;14(2):81-83
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Chronic obstructive pulmonary disease (COPD) is com-
mon in smoking adult populations and distinctive of airflow 
limitation not entirely reversible and inflammatory response 
leading to small airway narrowing and parenchymal destruc-
tion of the lungs.1 Obstructive sleep apnea (OSA), which is 
characterized by repetitive partial or complete obstruction of 
the upper airway, is also prevalent in adults. COPD affects 
about 10% and OSA about 3–7%; COPD and OSA coexist in 
about 1% of the adult population.2 As COPD and OSA are 
common, COPD-OSA syndrome has been postulated.3 COPD-
OSA patients have a worse prognosis than those with COPD 
or OSA alone.2,3 Here, we report a middle-aged man with 
overlap syndrome who had multiple comorbidities such as 
cor pulmonale, pulmonary hypertension, and one lung ven-
tilation, managed with continuous positive airway pressure 
(CPAP) and oxygen therapy.

Case Report

A 43-year-old male visited sleep clinic with complaints of 
excessive sleepiness and fatigue. He had multiple medical 
problems: COPD, asthma, and history of pneumonectomy. He 

also complained of difficulties in falling asleep and frequent 
awakenings. He snored loudly and frequently stopped breath-
ing during sleep. Upon awakening, he had a headache with 
mild to moderate severity. Epworth sleepiness scale score 
was 19 and STOP-Bang was 5 of 8 (cut-off value of high risky 
OSA, 3). He denied smoking but drank an average of two 
bottles of Soju weekly. His medical history revealed his left 
lung destroyed by tuberculosis and had been surgically re-
moved in his early 20s. He was diagnosed with COPD in his 
30s. Body mass index was 31.02 kg/m2. Physical examination 
revealed peripheral edema in four extremities and mild cya-
nosis on lips. COPD-OSA overlap syndrome was suspected. 
We consulted with the department of pulmonary medicine 
and checked baseline workup including chest x-ray, chest CT, 
transthoracic echocardiogram (TTE) and arterial blood gas 
analysis (ABGA). ABGA showed pH 7.37, PaCO2 63.4 mm 
Hg, PaO2 53 mm Hg, HCO3

- 36.2 mm Hg, and arterial oxy-
gen saturation 85.1%. Chest CT showed compensatory hy-
perexpansion, multifocal cystic bronchiectasis, and bronchi-
olitis obliterans in the right lung. TTE revealed pericardial 
effusion, right ventricular systolic dysfunction, and enlarged 
size of right atrium and ventricle. Because COPD, cor pulmo-
nale, and pulmonary hypertension were diagnosed, medical 
treatments including oxygen therapy were started. Polysom-
nography (PSG) was performed one week later. Because the 
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patient had profound oxygen desaturation (average of 74%), 
high apnea-hypopnea index (118/h, 158 events during 80-min-
ute duration of sleep) with fragmented sleep and profound ox-
ygen desaturation (average of 74%), diagnostic PSG was 
switched to CPAP. CPAP of 14 cmH2O and oxygen with 2 L/
min alleviated his sleep symptoms (Fig. 1). After one month, 
the patient’s Epworth sleepiness scale score was 13. One month 
CPAP data showed a mean apnea-hypopnea index of 3.1/h, 
percent of CPAP wearing days over 4 h of 60%, median CPAP 
usage time of 275 min/day, and average CPAP usage time of 
263 min/day. 

Discussion

Patients with COPD are classified as two phenotypes: em-
physema and chronic bronchitis.4 Most patients with COPD 
have mixtures of emphysema and chronic bronchitis and show 
a diverse spectrum of clinical phenotypes. Individuals with 
emphysema phenotype have dyspnea mainly, but their gas 
exchanges are relatively preserved. To the contrary, patients 
with chronic bronchitis phenotype have a productive cough 
and hypoxemia. Our patient was obese and had cor pulmo-
nale. Typically, the chronic bronchitis phenotype patient has 
higher obesity and has a higher prevalence of cor pulmonale 
than a typical emphysema phenotype patient. Recent studies 
have shown that hyperinflation associated with emphysema 
reduces the risk of OSA,5 while chronic bronchitis increases.2 
The risk of OSA appears to be influenced by spectrums of 
COPD. 

Our patient had a morning headache and showed cyanotic 
lips and peripheral edema that are common in patient with 
overlap syndrome. Hypercapnia accounts for his morning 
headache, and cor pulmonale explains his cyanotic lips and 
peripheral edema. Cor pulmonale predisposes to OSA because 
fluid accumulates in the intravascular and interstitial space 
of the periphery and is redistributed rostrally during sleep in 
supine position due to gravity. In turn, this influences to upper 
airway narrowing by accumulation in the neck, increasing 

tissue pressure.6 
The mainstay of treatment of COPD patients who show hy-

poxemia is an oxygen supplementation.3 However, in one 
study looking at the effect of oxygen administration to patients 
with COPD-OSA overlap syndrome, oxygen therapy im-
proved nocturnal oxygenation but increased the duration of 
obstructive events.7 Oxygen alone should not be installed to 
patients with COPD at high risk of OSA. 

PSG is the most reliable assessment tool for sleep and breath-
ing but also is expensive and time-consuming. Furthermore, 
PSG might not be accessible to patients. Screening question-
naire such as STOP-Bang may be helpful in the early evalua-
tion of the risk having OSA in COPD patients.2 The PSG of 
our patient showed intermittent oxygen desaturation episodes 
from baseline hypoxemia, which differ from the typical pat-
tern of intermittent oxygen desaturations from relatively nor-
mal baseline saturation in patients with OSA. Baseline hypox-
emia is likely a consequence of COPD-OSA overlap having 
lower baseline oxygen saturation during sleep.8 

CPAP is standard management option for COPD-OSA 
overlap syndrome.3 COPD-OSA patients not using CPAP 
have a higher mortality and are more likely to be hospitalized 
because of severe COPD deterioration, but survival is similar 
between COPD-OSA receiving CPAP therapy and COPD pa-
tients.9,10 Consequently, it is crucial to recognize one coexis-
tence of OSA in COPD patients as soon as possible to select 
and initiate optimal positive airway therapy. In addition, in-
forming diagnosis of COPD to a sleep technician may help 
CPAP titration focusing on airflow instead of oxygen desatu-
ration.3 In case of CPAP failure or COPD dominant overlap 
syndrome, the appropriate option may be bi-level PAP.2 How-
ever, the effects of bi-level PAP on overlap syndrome have 
not been studied.3 Therefore, the choice of non-invasive ven-
tilation for COPD-OSA patients may be different individual-
ly, and CPAP should be initially considered. 

In this case, CPAP with oxygen therapy was successful. Be-
cause there is a high prevalence and poor outcomes associat-
ed with this syndrome, COPD patients with high-risk OSA 
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Figure 1. The split-night hypnogram. Hypnogram of diagnostic study (A) shows highly fragmented sleep and intermittent desaturation from 
a baseline hypoxemia. Hypnogram of titration study (B) shows the large amount of REM sleep, consolidation of sleep and improvement of 
hypoxemia. 
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should be adequately evaluated and treated. 
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