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ABSTRACT

Objective: Obstructive sleep apnea (OSA) is a significant comorbidity in patients with idiopathic pulmonary fibrosis
(IPF). This study aimed to evaluate the demographic and clinical characteristics of patients with and without IPF, and their
polysomnographic features according to the presence and severity of OSA.

Material and Method: A total of 52 cases (29 patients hospitalized for IPF and 23 controls without IPF) admitted to the sleep
laboratory with suspicion of OSA were included. Demographic, clinical data and results of polysomnographic studies were
recorded from the patients’ self-reports and hospital records.

Results: The distribution of sex was similar (p=0.775) between the patient and control groups; however, the patients with IPF
were older than the controls (68 vs. 57 years, p=0.003). The rate of current smokers was higher among the controls (p=0.003),
whereas dyspnea (p<0.001), headache (p=0.005), congestive heart failure (p=0.013), pulmonary hypertension (p<0.001),
number of previous hospitalizations (p<0.001), and dust exposure (p=0.028) were more frequent in the IPF group. The median
sleep time with Oz saturation below 90% was significantly higher in the IPF group (p<0.001). Among overall study population,
40 patients had OSA of whom 10 had mild, 15 had moderate, and 15 had severe OSA.

Conclusions: The co-existence of IPF significantly worsened the polysomnographic features of the patients with OSA. Further
studies are needed to clarify the underlying mechanisms and to determine the optimal interventions to increase sleep quality
of IPF patients.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a chronic disorder
characterized by recurrent collapse of the upper airways
during sleep and is seen in about 2-4% of the general
population (1) and in about 20% of the elderly (2). The
prevalence of OSA is dramatically increased in idiopathic
pulmonary fibrosis (IPF), which is the most common
type of idiopathic interstitial pneumonia (3). Based on
the currently available literature data, about 50-90%
of patients with IPF may suffer from OSA (4). It has a
progressive course with a poor prognosis; the median
survival is approximately three to four years (3). Besides,
there is evidence that the severity of OSA is increased in
patients with IPFE. Previous studies showed that moderate-
severe OSA, in which the apnea-hypopnea index is
greater than 15 events per hour, was more frequent in IPF
patients than that in the individuals without IPF (5,6).
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In previous years, professional associations including
the American Thoracic Society, European Respiratory
Society, Japanese Respiratory Society, and Latin
American Thoracic Association have declared that
OSA is a significant comorbidity for IPE, which has to
be treated effectively as a primary goal (5,7,8). Recent
studies showed that OSA treatment with continuous
positive airway pressure could slow down the progression
of IPF (5,9). Nevertheless, despite the accumulating
number of studies on the topic, there are still questions
yet to be answered, such as whether the exacerbation and
hospitalization episodes in IPF affect the severity of OSA.
Based on this background, this study aimed to evaluate
the demographic and clinical characteristics of patients
with and without IPE and their polysomnographic
features according to the presence and severity of OSA.

Received: 03.03.2021 Accepted: 23.04.2021

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


mailto:metebengu@yahoo.com
https://orcid.org/0000-0002-5922-0847

Saylan B. Idiopathic pulmonary fibrosis and obstructive sleep apnea

Anatolian Curr Med ] 2021; 3(3); 198-203

MATERIAL AND METHOD

This study was conducted at the Department of Chest
Diseasesand Sleep Laboratoryofthe Sultan 2. Abdulhamid
Han Training and Research Hospital, Istanbul, Turkey.
The patients who were admitted to the Department of
Chest Diseases of our hospital between February and
April 2020 due to interstitial lung disease, and who were
stable at the time of assessment, were informed about
the study. Those who gave consent to participate were
included in the study group. Controls were recruited from
the patients admitted to the Sleep Laboratory. The ethical
committee of the Istanbul Health Sciences University of
the Ministry of Health, Umraniye Training and Research
Hospital approved the study protocol (Date: 22/01/2020,
Decision No: B.10.1.TKH.4.34.H.GP.0.01/8).

Polysomnographic studies were done with a 32 channel
Medcare Embla A device. Electroencephalography,
electrooculography, submental and bilateral tibial
electromyography, and electrocardiographic recording
were taken during polysomnographic sleep recordings.
Airflow was measured using a nasal and oral thermistor,
thoracoabdominal motion was measured with a
piezoelectric belt, and saturation was measured using
a pulse oximetry device. Sleep stages, desaturation,
and apnea-hypopnea index (AHI) were calculated in
polysomnography. The patients with an AHI =5 per hour
were diagnosed with OSA syndrome. The severity of
OSA were defined as mild (AHI =5 but <15 per hour),
moderate (AHI >15 but <30 per hour), and severe (AHI
>30 per hour).

Demographic and clinical characteristics were recorded
from the patient records and hospital database
management system. Clinical data included disease-
related characteristics, comorbidities, OSA parameters,
and sleep test measurements. Sleep tests for the patients
with IPF were done after discharge and in the stable
phase of IPE

Statistical Analysis

Descriptive statistics were presented as number and
percentage for categorical variables and median,
minimum and maximum for continuous variables.
Comparisons between independent groups were
made using the Chi-square test for categorical data
(Fisher’s exact test when assumptions were not met)
and the Kruskal-Wallis/Mann-Whitney U test for more
than two/two groups for continuous data. Post-hoc
analyses between independent groups were done with
the Mann-Whitney U test with Bonferroni correction
for numerical variables. All analyses were performed
using PASW 18 (IBM Inc., Chicago, IL, USA), and a
type-I error level of 5% was considered the statistical
significance threshold.
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RESULTS

A total of 52 cases; 29 patients with IPF and 23
controls were included in the study. About one-third
of the patients were females in each group (p=0.775).
The median age of the patients was higher than the
controls (68 vs. 57 years, p=0.003). Comparisons of
demographic characteristics revealed that the median
BMI (p=0.007) and rate of smokers (p=0.003) were
higher in the control group, whereas dyspnea (p<0.001),
headache (p=0.005), congestive heart failure (p=0.013),
pulmonary hypertension (p<0.001), number of previous
hospitalizations (p<0.001) and dust exposure (p=0.028)
were more frequent in the patients with IPF (Table 1).

Table 1. Demographic characteristics of the study groups

Controls IPF
(n=23) (n=29) p
Sex, n (%) 0.775
Male 15(65.2) 20 (69.0)
Female 8(34.8) 9 (31.0)
Age, years, median 57 (47-75) 68 (42-91)  0.003
(min-max)
?M.I’ A il 28(24-32)  27(22-32)  0.007
min-max)
Smoking, n (%)
Current smoker 8(34.8) 0 (0.0) 0.003
Ex-smoker 8 (34.8) 17 (58.6) 0.087
Dyspnea, n (%) 6 (26.1) 27 (93.1) <0.001
Headache, n (%) 4(17.4) 16 (55.2) 0.005
Comorbidities, n (%)
Coronary artery disease 2(8.7) 9 (31) 0.086
ﬁtrrr‘l‘;‘;tfl‘llﬁl‘il;amn/ 3 (13) 3(10.3)  1.000
Hypertension 9(39.1) 19 (65.5) 0.058
Diabetes 8 (34.8) 8 (27.6) 0.577
Reflux 6 (26.1) 15 (51.7) 0.061
Congestive heart failure 0 (0.0) 7 (24.1) 0.013
Rheumatoid disease 0(0.0) 5(17.2) 0.059
Pulmonary hypertension 1(4.3) 22 (75.9) <0.001
Hospitalization in intensi
Hopluliationinimienshe 000 104
Dise.ase dul_'ation, years, _ 2(1-12) _
median (min-max)
Number of previous
hospitalizations, median 0 (0-3) 2 (0-8) <0.001
(min-max)
Dust exposure, n (%) 2 (8.7) 10 (34.5) 0.028
Diagnosis, n (%) -
Radiological - 20 (69.0)
Pathological - 9 (31.0)
IPF: Idiopathic pulmonary fibrosis; Q1-Q3: 25th percentile-75th percentile

When the polysomnographic parameters were compared
between patients and controls, the median sleep time
with Oz saturation below 90% (20 (0-90) vs. 2 (0-15);
p<0.001) was significantly higher in the IPF group.
However, the median sleep saturation (93 (92-96) vs. 90
(81-95); p<0.001), the median lowest O: saturation (87
(69-92) vs. 80 (8-90); p=0.023), and the median awake
O: saturation (95 (93-97) vs. 83 (86-96); p<0.001) were
higher in the control group (Table 2).
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Table 2. Polysomnographic features of the study groups

Controls _
(n=23) IPF (n=29) P
OSA, n (%) 15(652)  25(86.2)  0.074

Mild 4(26.7) 6(24.0) 0518

Moderate 4(26.7) 11 (44.0)

Severe 7 (46.7) 8 (32.0)
Lo hilag 11(2-42)  20(3-38)  0.433
median (min-max)

Normal, n (%) 8 (34.8) 4(13.8) 0487

Mild, n (%) 4(17.4) 6 (20.7)

Moderate, n (%) 4(17.4) 10 (34.5)

Severe, n (%) 7 (30.4) 9 (31)
Obstructive apneaindex, o} 1550 1g(2-126) 0411
median (min-max)

Normal, n (%) 10 (43.5) 6(20.7) 0.077

High, n (%) 13 (56.5) 23(79.3)
Periodic leg movement
index, median (min-max) 14 (2-52) 9(2-81) et

Normal, n (%) 14 (60.9) 20 (69) 0.542

High, n (%) 9(39.1) 9 (31)
Oxygen use at home, n (%) 6 (20.7) -

. . 290 265

Total sleep time, min, n (%) (200-380) (200-360) 0.337
Hypopnea index, median 8 (1-32) 15(1-32)  0.256
(min-max) ’
Oxygen desaturation index,
%, vecdian (min-max) 7 (1-36) 14(2-33)  0.305
Sle.ep saturation, %, median 93(92-96) 90 (81-95) <0.001
(min-max)
e et O M o, 87(69-92)  80(8-90)  0.023
median (min-max)
Sleep time with saturation
below 90%, min, median 2 (0-15) 20 (0-90)  <0.001
(min-max)
coplee On srimmiion, 56, 95(93-97)  93(86-96) <0.001
median (min-max)
AHI: Apnea-hypopnea index; IPF: Idiopathic pulmonary fibrosis; OSA: Obstructive
sleep apnea; Min-Max: Minimum-maximum

Among the whole group, 40 patients had OSA, and
regarding disease severity, 10 patients had mild, 15
patients had moderate, and 15 patients had severe
OSA. Table 3 summarizes the comparison of basal
demographic characteristics between patients with and
without OSA and mild-moderate-severe OSA patients.
All baseline characteristics were similar according
to the presence and severity of OSA. Comparison of
polysomnographic features according to the severity
of OSA showed a gradual worsening parallel to disease
severity except for sleep saturation (p=0.239) and awake
O: saturation (p=0.268; Table 4).

DISCUSSION

Sleep breathing disorders, particularly OSA, possess a
significant comorbidity burden for patients with IPF
(10). Identifying differences regarding OSA in patients
with and without IPF may provide valuable information
for determining effective interventions that may improve
patients’ quality of life and daily living activities (5). This
study showed that the polysomnographic parameters
that were significantly deteriorated among patients
with IPF were sleep saturation, and awake and asleep
oxygen saturations. Significant decrease in O: saturation,
increase in sleep time with Oz saturation below 90%, and
lower awake O: saturation are expected results, as all
these parameters are associated with the pathophysiology
of IPE Besides decreases in sleep saturation, these
parameters indicate a deteriorated quality of sleep and
poor quality of life (11) in IPE.

Moreover, OSA is not an essential component for altered
sleep quality in patients with IPF since they suffer
from nocturnal hypoxia due to decreased lung volume,
particularly in the supine position in sleep (12). Nocturnal
hypoxia or impaired O: saturation both in sleep and
awake periods, are associated with the physiological
changes in IPE. Still, OSA might also be related to these
changes. Although no causative association was clearly
shown between these two conditions, it was suggested
that they might share common pathways. Previous
studies reported that OSA might be a cause of subclinical
lung injury through inspiratory resistive loads and
forced inspirations against a closed glottis that cause
decreased interstitial pressure, alveolar deformation, and
proinflammatory capillary responses (13-16).

Polysomnographic features of patients in OSA severity
categories were consistent with the grade of OSA. However,
periodic leg movement index, total sleep time, sleep
saturation, and awake O:2 saturations were not associated
with the disease severity in OSA. Among these, similar
awake O: saturations might be expected since patients
with OSA may suffer from daytime fatigue or sleepiness
but not decreased saturations. Nevertheless, previous
studies reported that periodic leg movements and total
sleep time were valuable predictors of disease severity in
OSA. Periodic leg movements are involuntary, repetitive,
stereotypical, and segmental movements, which may be
present in approximately 6% of the general population
and 65% of the older adults over 65 years (17,18). Periodic
leg movements may also accompany sleep disorders,
including OSA (19). Previous studies showed that periodic
leg movement in patients with OSA was associated with
the disease severity and indicated a more risky subgroup
of patients (20). Nevertheless, our results did not support
this conclusion, and the periodic leg movement index was
similar between OSA severity categories in our study.
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Table 3. Characteristics of patients according presence and severity of obstructive sleep
Presence of OSA OSA severity

OSA- OSA+ Mild Moderate Severe

(n=12) (n=40) p (n=10) (n=15) (n=15) p
Sex, n (%)
Male 6 (50.0) 29 (72.5) 0.173 6 (60.0) 11(73.3)  12(80.0)  0.597
Female 6 (50.0) 11 (27.5) 4 (40.0) 4(26.7) 3(20.0)
Age, years, median (min-max) 57 (42-83) 63 (43-91) 0.110 59 (43-91) 67 (47-81) 63 (49-89) 0.527
BMI, kg/m?, median (min-max) 27 (22-30) 27 (22-32) 0921  28(22-32) 26 (23-30) 28(22-32)  0.205
Smoking, n (%)
Current smoker 2 (28.6) 6 (30.0) 1.000 3 (75.0) 1(11.1) 2 (28.6) -
Ex-smoker 5(41.7) 20 (50.0) 0.612 6 (60.0) 6 (40.0) 8 (53.3) 0.587
g{:}f;‘se Sheeifion, e, melbi (- 2 (1-4) 2(1-12) 0.425 4(1-5) 2(1-12) 2 (1-4) 0.371
Previous hospitalization, n (%) 4(33.3) 25 (62.5) 0.102 6 (60.0) 11 (73.3) 8 (53.3) 0.591
Ef:é’ilggs(nﬂg{ﬁ"gx)hosl’“ahzamn’ 0(0-4) 2(0-8) 0033 15(0-6)  2(0-6) 2(0-8) 0.616
E?(;)[;1tallzatlon in intensive care unit, 0 (0.0) 1(2.5) : 0 (0.0) 1(6.7) 0 (0.0) 1.000
Dyspnea, n (%) 4(33.3) 29 (72.5) 0.019 7 (70.0) 12 (80.0) 10 (66.7) 0.749
Headache, n (%) 3 (25.0) 17 (42.5) 0.330 4 (40.0) 7 (46.7) 6 (40.0) 0.918
Comorbidities, n (%)
Coronary artery disease 1(8.3) 10 (25.0) 0.421 0 (0.0) 5(33.3) 5(33.3) 0.161
Atrial fibrillation/Arrhythmia 0 (0.0) 6 (15.0) 0.316 2 (20.0) 2 (13.3) 2 (13.3) 1.000
Hypertension 5(41.7) 23 (57.5) 0.510 5 (50.0) 10 (66.7) 8 (53.3) 0.653
Diabetes 1(8.3) 15 (37.5) 0.078 4(40.0) 6 (40.0) 5(33.3) 0.915
Gastroesophageal reflux disease 4(33.3) 17 (42.5) 0.741 3 (30.0) 7 (46.7) 7 (46.7) 0.653
Congestive heart failure 0 (0.0) 7 (17.5) 0.181 0(0.0) 4(26.7) 3 (20) 0.244
Rheumatoid disease 0 (0.0) 5(12.5) 0.578 3 (30.0) 2 (13.3) 0 (0.0) -
Pulmonary hypertension 2 (16.7) 21 (52.5) 0.046 4 (40.0) 9 (60.0) 8 (53.3) 0.616
Dust exposure, n (%) 0 (0.0) 12 (30.0) 0.047 2 (20.0) 5(33.3) 5(33.3) 0.829
Diagnosis, n (%) 0.076 0.307
Radiological 1(25.0) 19 (76.0) 6 (100.0) 7 (63.6) 6 (75.0)
Pathological 3 (75.0) 6 (24.0) 0(0.0) 4(36.4) 2 (25.0)
BMI, Body mass index; OSA: Obstructive sleep apnea; Min-Max: Minimum-maximum

Table 4. Polysomnographic characteristics according presence and severity of obstructive sleep
Presence of OSA OSA Severity

OSA- OSA+ Mild Moderate Severe

(n=12) (n=40) p (n=10) (n=15) (n=15) p
AHI, median (Q1-Q3) 3 (2-4) 22 (6-42) <0.001 8 (6-11) 20 (15-30) 35 (31-42) <0.001
Normal, n (%) 12 (100) 0 (0.0) <0.001 0(0.0) 0(0.0) 0(0.0) -
Mild, n (%) 0 (0.0) 10 (25.0) 10 (100.0) 0(0.0) 0(0.0)
Moderate, n (%) 0(0.0) 14 (35.0) 0(0.0) 14 (93.3) 0(0.0)
Severe, n (%) 0 (0.0) 16 (40.0) 0(0.0) 1(6.7) 15 (100.0)
Obstructive apnea index, median ;4 24 (2-150) <0.001 6 (2-20) 22(5-126)  40(15-150)  <0.001
(min-max)
Normal, n (%) 12 (100.0) 4(10.0) <0.001 4 (40.0) 0 (0.0) 0 (0.0) -
High, n (%) 0 (0.0) 36 (90.0) 6 (60.0) 15 (100.0) 15 (100.0)
Baileci |ty sovsman it 14 (2-30) 9.5 (2-81) 0.974 9 (2-81) 7 (2-48) 12 (2.1-52) 0.773
median (min-max)
Normal, n (%) 8 (66.7) 26 (65.0) 1.000 7 (70.0) 11(73.3) 8(53.3) 0.481
High, n (%) 4(33.3) 14 (35.0) 3(30.0) 4(26.7) 7 (46.7)
Oxygen use at home, n (%) 0 (0.0) 6 (24.0) - 0(0.0) 4 (36.4) 2(25.0) -
(Tr‘r’lti";l_ﬂnfae)g“me’ min, median )¢5 300.380) 273 (200-380)  0.695 283 (200-360) 266 (245-380) 280 (210-360)  0.696
g}g’(;’l’“ea index, median (min- 5 (; 4 16(3-32)  <0.001 6.5 (3-20) 16 (10-22) 21(8-32)  <0.001
Oxygen desaturation index, 2(1-5) 17 (3-36) <0.001 6 (3-8) 16 (5-25) 25 (12-36) <0.001

median (min-max)

g";jf‘agne (Slli‘fflf_;f;‘;(gatio“’ %, 93(90-96)  92(81-95)  0.024 93 (83-95) 91(81-95)  90(82-95)  0.239

Lowest O2 saturation, %, median

(Q1.03) 90 (85-92) 81 (8-90) <0.001 88 (77-90) 83 (8-88) 78 (67-87) 0.004
Sleep time with saturation below

90% min. median (min-mar) 1(0-8) 11 (0-90) <0.001 3 (0-80) 15 (3-90) 20 (2-90) 0.029
Awake O2 saturation, %, median g7 g5 g7y 94 (86-96) 0.004 95 (90-96) 93 (89-95) 94 (86-95) 0.268

(min-max)
AHI: Apnea-hypopnea index; OSA: Obstructive sleep apnea; Min-Max: Minimum-maximum
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Likewise, total sleep time was also suggested to be
associated with the disease severity in OSA. This
conclusion was based on the association of total sleep
time with the high-sensitivity C-reactive protein, a
significant indicator of chronic intermittent hypoxia
in patients with OSA. Multivariate analyses showed
that total sleep time was a stronger predictor of high-
sensitivity C-reactive protein variability than the apnea-
hypopnea index, which is the gold-standard indicator
of OSA severity (21). Our results were contrary to
this evidence, in which the total sleep time was not
associated with OSA severity. This might be related to
patient selection for the analysis because the OSA group
included patients both with and without IPE, which may
alleviate the importance of total sleep time to predict
OSA's severity.

CONCLUSION

Idiopathic pulmonary fibrosis is a chronic debilitating
disease with poor prognosis and a significantly
deteriorated quality of life. Patients with IPF and
comorbid OSA are at increased risk of severe disease
outcomes. OSA is known to impair the quality of life, and
this study showed that the co-existing IPF significantly
worsens polysomnographic features in these patients.
Further comparison studies that includes increased
number of patients and healthy individuals are needed.
These studies may help to clarify the mechanisms that
additively deteriorate these pathways and to determine
the optimal interventions to increase sleep quality and
subsequent quality of life of IPF patients.
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