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Abstract

Background: Obstructive sleep apnea (OSA) and its hypoxia-related consequences are associated with
an increased lung cancer risk.

Research Question: Is there an association of OSA and sleep-related hypoxemia with increased
mortality in patients with non-small cell lung cancer (NSCLC).

Study Design and Methods: Patients with newly-diagnosed NSCLC and Eastern Cooperative Oncology
Group performance status (ECOG-PS) 0-2 enrolled in this multi-center study (27 study sites)
underwent questionnaires, home sleep-study, and were followed for 18 months. OSA was defined as
a 3% oxygen desaturation index (ODI)=16 events/h. Cox proportional hazards models were used to
evaluate the association of OSA and terciles of indices of sleep-related hypoxemia (ODI, mean oxygen
saturation [Sp0-], % time with Sp0O<90% [T90]) with mortality.

Results: Of 1,201 patients with newly diagnosed NSCLC enrolled between February 2016 and
December 2020, 1001 with valid sleep study were analyzed (71% males, mean [Standard deviation],
age 63.6 [9.7], 11% of stage | or Il), and 383 (38%) had OSA. Compared to non-OSA patients, those with
OSA had no difference in sleep quality, quality of life, ECOG-PS, cancer stage at diagnosis and survival.
However, patients with severe sustained sleep-related hypoxemia were at higher risk of death (Hazard
ratio [95% confidence interval] 1.35 [1.05-1.74] for T90 235 vs <4%; 1.48 [1.16-1.98] for mean Sp0,<91
vs 293%) after adjustment for confounders including ECOG-PS, cancer stage, and SpO; on room air,
and surgical treatment.

Interpretation: In patients with newly diagnosed NSCLC, severe nocturnal hypoxemia is associated
with lower overall survival. The impact of oxygen therapy on survival deserves to be evaluated in
patients with NSCLC and marked nocturnal hypoxemia.

Clinical Trial Registration: ClinicalTrial.gov, number NCT02648087.

Key words:striobstructive sleep apnea, non-small cell lung cancer, nocturnal hypoxemia, cancer

prognosis
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PSQl: Pittsburgh Sleep Quality Index

QD2A: Questionnaire of Depression 2nd version, Abridged
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Non-small cell lung cancer (NSCLC) constitutes a significant global health challenge and represents the
leading cause of cancer-related mortality in developed countries [1]. Its elevated mortality rate can be
explained by the late-stage diagnosis and the aggressive nature of the disease. While tobacco smoking
is the primary risk factor for lung cancer, exploration into other factors such as exposure to air
pollution, occupational carcinogens, and genetic predispositions is steadily advancing.

Obstructive sleep apnea (OSA) is a prevalent disorder characterized by repetitive episodes of partial
(hypopnea) or complete (apnea) obstruction of the upper airways during sleep, resulting in
intermittent hypoxia (IH), increased intrathoracic pressure swings, and sleep fragmentation [2, 3].
Expanding literature demonstrates an association between OSA and cancer risk. Growing evidence
from population- and clinic-based cohort studies reveals that the severity of OSA and sleep-related
hypoxemia may adversely affect both overall cancer risk and incidence of certain cancers [4—10]. Many
of the intimate molecular mechanisms that may associate OSA with greater cancer incidence and
progression or incidence of lung cancer are linked to IH-induced overexpression of the hypoxia
inducible factor (HIF)-1a and which in turn increases the concentration of molecules associated with
greater tumor neovascularization, especially vascular endothelial growth factor (VEGF), and thus the
probability of tumor growth and aggressiveness [11, 12]. Among studies that have evaluated the links
between specific cancer sites and OSA, cutaneous malignant melanoma has received particular
attention [13]. Aggressiveness markers such as Breslow index, presence of ulceration and mitotic index
were associated with traditional metrics of OSA severity such as the apnea-hypopnea index (AHI) and
the 3% oxygen desaturation index 3% (ODI) in a large prospective cohort of patients diagnosed with
cutaneous malignant melanoma [14]. There is also growing interest in the association of OSA and
nocturnal hypoxemia with lung cancer incidence and progression. Subgroup analyses from the two
largest sleep-clinic cohort studies showed a higher incidence of lung cancer for the patients presenting
severe OSA and nocturnal hypoxemia [7, 10]. In a meta-analysis of 4 885 518 patients from four
observational studies, patients with OSA had an approximately 30% higher risk of lung cancer

compared with those without OSA [15]. A recent study has demonstrated that moderate-to-severe



OSA is associated with increased expression of serum biomarkers of immune evasion,
lymphangiogenesis and tumor cell aggressiveness in patients with lung cancer [16]. Data from
retrospective studies have suggested an association of OSA severity and nocturnal hypoxemia with
increased cancer mortality [17, 18]. These findings deserve to be confirmed prospectively with proper
adjustment for confounders. This prospective multicenter study aimed to determine 1-the prevalence
and clinical correlates of OSA in patients with newly diagnosed NSCLC and 2-the association of OSA
and sleep-related hypoxemia with the overall survival.

Study Design and Methods

The NEOSAS prospective multicenter study was conducted within the Groupe Frangais de Pneumo-
Cancérologie (GFPC) research network. Patients eligible for this study met the following criteria:
histologically or cytologically confirmed NSCLC; aged>18 years; Eastern Cooperative Oncology Group
performance status (ECOG-PS) 0-2; be willing to participate in the research and have given written
informed consent. Exclusion criteria were as follows: history of treated OSA in the previous 12 months;
previous history or newly diagnosed severe Chronic Obstructive Pulmonary Disease (COPD) (forced
expiratory volume in 1 second <50%) or other severe chronic lung disease; long term oxygen therapy;
pregnancy. The study was conducted in accordance with the Declaration of Helsinki, approved by the
local independent ethics committee (Comité de Protection des Personnes [CPPP] Ouest N°2; case
2015/14; date of approval: June 9th 2015), and registered with ClinicalTrial.gov, number
NCT02648087.

Procedures

Patients who fulfilled the inclusion criteria and none of the exclusion criteria were enrolled
consecutively and assessed for OSA with the use of the same home sleep-study screening device
(Apnealink, ResMed) for all participants. As described previously, this device determines airflow
through nasal pressure and includes oxygen saturation measurements [19, 20]. The recording was
considered valid if at least 180 minutes of pulse-oximetry signal were successfully recorded. Each

patient enrolled in the study completed surveys including anthropometric data, smoking habits and



medical history. Functional status was evaluated with the ECOG-PS. Patients were invited to complete
guestionnaires including the Pittsburgh Sleep Quality Index (PSQl), the Epworth Sleepiness Scale (ESS),
the Pichot Questionnaire of Depression 2nd version, Abridged (QD2A) and the The EuroQol five-
dimensions (EQ-5D) quality of life questionnaire. The PSQl is a self-administered questionnaire that
assesses sleep quality and quantity during the previous month [21]. The PSQI contains 19 items that
produce a global sleep quality score from 0 to 21. A higher global PSQI score indicates a poorer sleep
quality. A PSQI score <5 is considered good sleep quality. Assessment of daytime sleepiness was
performed using the ESS, a reliable and validated questionnaire for measuring daytime sleepiness in
adults [22]. Depressive mood was measured with the QD2A, a French 13-item questionnaire
specifically designed for depression screening in community studies with a high internal consistency
[23]. A total score 27 indicates a high probability of major depression. Follow-up visits were
programmed at 3, 6, 12 and 18 months.

Outcomes

The primary outcome was the prevalence of OSA among individuals newly diagnosed NSCLC. In line
with previous reports [19], OSA was defined by an overnight 3% oxygen desaturation index (ODI) of at
least 16 events per hour of recording.

Secondary outcomes included the association between OSA with functional status, cancer stage sleep
and quality of life questionnaires at diagnosis. We also explored the association of mortality at 18
months with OSA, AHI categories and oximetry-derived indices of sleep-related hypoxemia including
ODI, the percentage of recording time with oxygen saturation (Sp0,) <90% (T90) and, mean SpO,. Each
of these parameters (ODI, T90, and mean Sp0O,) were divided into terciles of the variable.

Statistical analysis

All analyses were conducted using the latest version of R-Studio (Version 2023.12.1+402). Variables
were described using means and standard deviations (SD) for continuous variables, and number and
percentage for qualitative variables. Comparison between groups were performed using Student's t-

test for continuous variables and Chi-squared test (or Ficher exact test when the conditions were not



satisfied) for qualitative variables. Kaplan-Meier overall survival curves were reported and compared
using the Log-Rank test. Survival data correspond to the time between the date of inclusion and the
date of death (expressed in months). Censored data correspond to the time between the date of last
observation and the date of inclusion. Cox proportional hazards models were used to evaluate the
association of OSA and terciles of indices of sleep-related hypoxemia (ODI, T90, and mean SpO;) with
mortality. Associations were evaluated unadjusted (Model 1) and adjusted for covariates including Age
(years), gender, body mass index (BMI, kg/m?), smoking status (ever vs never smoker), cancer stage at
diagnosis (1-2 vs 3-4), PS ECOG at diagnosis (0-1 vs 2), history of hypertension (yes vs no), stroke (yes
vs no), cardiac disease (yes vs no), diabetes mellitus (yes vs no), COPD (yes vs no) (Model 2). An
additional adjustment for SpO, at rest on room air and the use of thoracic surgery as a first-line
treatment for NSCLC (Model 3) The results were expressed as hazard ratios (HR) and 95% confidence
intervals (Cl). Associations were considered statistically significant for a P value<0.05.

Results

Population

Of 1,201 patients with newly diagnosed NSCLC across 27 study sites from the GFPC between February
2016 and December 2020, 41 had exclusion criteria and 155 had invalid screening sleep study. A total
of 1,005 patients with valid home sleep-study were analyzed (Figure 1). The mean age at inclusion was
of 63,6 years (SD 9.75) and 71% were men. The mean body mass index (BMI) was of 24.24 kg/m2 (SD
4.85). Regarding the characteristics of cancer 25% of patients presented a squamous NSCLC and the
remaining corresponded to non-squamous NSCLC. Only 11% of patients presented a localized NSCLC
(stage | or Il) whereas 89% presented a locally advanced or metastatic lung cancer (stage Il or IV).

Patients’ functional status was relatively preserved with 86% of patients with ECOG-PS 0-1.
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Prevalence and clinical correlates of OSA

As Shown in Table 1, OSA, was diagnosed in 386 patients (38%). Compared to non-OSA patients, those
with OSA were older (p<0,0001), more often male (p<0,0001), had higher BMI (p<0,0001) and more
frequent comorbidities including hypertension (p<0,0001), cardiac diseases (p=0,021) and diabetes
(p=0,006). OSA was associated with a higher proportion of squamous NSCLC (p=0,003) and there was
a trend toward a lower proportion of localized NSCLC (stage | and Il) in patients with OSA (p=0.067).
The first-line treatment of NSCLC was not significantly different between OSA and non-OSA patients.
However, patients with severe sleep-related hypoxemia at diagnosis were less likely to undergo
surgery and more likely to receive immunotherapy than patients with less severe hypoxemia (see e-
Table 1). As expected, the patients with OSA had more pronounced nocturnal hypoxemia with higher
values of ODI (p<0,0001) and T90 (p<0,0001) and lower mean Sp0,) (p=0,004).

The comparison of quality of life and sleep questionnaires between OSA and non-OSA patients showed
higher ESS among patients with OSA (p=0.036), but no significant differences in quality of life,
perceived sleep quality and depressive symptoms (Table 2). Among patients with OSA, only 38 patients
received continuous positive airway pressure.

A shown in Figure 2 there was no association between intermittent hypoxemia measured by ODI and
cancer stage at diagnosis. No association either was found with severe sleep-related sustained
hypoxemia (higher T90 and lower mean Sp0,).

OSA, sleep-related hypoxemia and mortality.

As shown in Figures 2 and 3 and table 3, OSA, AHI categories and terciles of ODI were not associated
with mortality. Conversely, we found a significant association between indices of sustained sleep-
related hypoxemia and mortality (Figure 4). Patients with the highest levels of T90 (>35%) and those
with the lowest mean nocturnal SpO, (<91%) were at higher risk of death (HR 1.54 [95%Cl 1.21-1.95]
and 1.68 [95%Cl 1.34-2.11] respectively). The association remained significant after adjustment for
anthropomorphic data, cancer stage and ECOG-PS at diagnosis, and comorbidities according to model

2 (HR 1.40 [95%CI 1.09-1.80] and HR 1.50 [95%CI 1.18-1.91] respectively). Further adjustment for SpO,
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at rest on room air and the use of thoracic surgery as a first-line treatment for NSCLC (Model 3) did
not change the magnitude of the associations of T90 and mean SpO, with mortality (HR 1.35 [95%ClI
1.05-1.74] and HR 1.48 [95%CI 1.16-1.98] respectively) (Table 3).

Discussion

In this large multicenter prospective study, we found a prevalence of 38% of OSA defined by an ODI>
15 events/h in patients with newly diagnosed NSCLC and ECOG-PS 0-2. Compared to non-OSA patients,
those with OSA did not present any significant difference in terms of sleep quality, quality of life, ECOG-
PS, cancer stage at diagnosis and survival. However, patients with severe sustained sleep-related
hypoxemia, as assessed by T90 and mean SpO,, were at higher risk of death after adjustment for major
confounders including ECOG-PS, cancer stage at diagnosis and SpO; at rest on room air and first-line
surgical treatment.

The relatively high prevalence of OSA in our study is consistent with previous reports in smaller
populations of patients with lung cancer [24-26]. Although the ESS was significantly higher in OSA
patients, the majority of them did not have excessive daytime sleepiness in the present report, as in
previous studies on comorbid OSA in patients with lung cancer [27, 28]. Likewise, the lack of difference
between patients with and without OSA in terms of quality of life, perceived sleep quality, and
depressive symptoms, suggests that the indication for sleep recording cannot be based on the finding
of more severe diurnal functional impairment in patients with NSCLC. Although not linked to OSA, our
study confirms data from recent systematic review and meta-analysis with up to 60% of patients
having a PSQI score greater than 5 indicating impaired sleep quality sleep disturbances and the risk of
lung cancer: a meta-epidemiological study [29]. Significant associations were found between sleep
disturbances and various factors, including age, education level, fatigue, pain, cancer stage, anxiety,
and depression, the latter being the most significant [30]. Furthermore, common sleep disturbances,
namely extreme sleep duration, symptoms of insomnia, and an evening chronotype, were associated
with an increased risk of lung cancer [30]. Future research should concentrate on identifying high-risk

individuals and implementing tailored interdisciplinary interventions.
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In a recent study, Cubillos-Zapata et al. found that moderate-to-severe OSA was associated with
increased expression of serum biomarkers of immune evasion, lymphangiogenesis and tumour cell
aggressiveness in high-risk individuals participating in a lung cancer screening cohort (SAILS study) and
those with established lung cancer (SAIL study) [16]. However, previous prognostic clinic-based studies
addressing concurrent OSA and lung cancer included small samples of patients and reported conflicting
results [24]. With a prospective multicenter design and a large sample size of unselected patients with
newly diagnosed NSCLC and objective assessment of sleep-disordered breathing, our study overcomes
the main limitations of previous prognostic reports in the field. In line with a recent meta-analysis [31],
we found no association of OSA and its severity assessed by common metrics including AHI and ODI,
with the overall survival of patients with NSCLC.

Our key finding that marked sleep-related hypoxemia is associated with increased mortality in patients
with NSCLC is consistent with the concept that hypoxia might promote malignant behavior of cancer
cells through different mechanisms [32]. Firstly, hypoxia stabilizes hypoxia-inducible factors (HIFs),
mainly HIF-1a and HIF-2a [33—35]. These proteins act as transcription factor allowing cancer cells to
adapt to low oxygen conditions by promoting angiogenesis, metabolic reprogramming, and resistance
to apoptosis, all of which contribute to tumor survival and aggressiveness [35]. Secondly hypoxia
stimulates the production of vascular endothelial growth factor and other pro-angiogenic factors [36].
Other canonical features of cancer progression such as Epithelial-Mesenchymal Transition, metabolic
adaptations (Warburg Effect), genomic instability and autophagy have been shown to be influenced
by hypoxia [37—39]. Furthermore, hypoxia induces an immunosuppressive tumor microenvironment
by recruiting regulatory T cells, myeloid-derived suppressor cells, and polarizing macrophages into an
M2 pro-tumor phenotype [40, 41].

Our finding that T90 but not ODI predicts mortality in NSCLC is consistent with previous studies
evaluating the association of sleep-disordered breathing with cancer incidence [7, 42]. A significant
proportion of respiratory events considered in the calculation of ODI are accompanied by small drops

in oxygen saturation resulting in low T90 and preserved mean SpO,. While the ODI is considered a
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measure of intermittent hypoxemia, it does not provide information on the actual depth or duration
of oxygen desaturations. The nocturnal hypoxic burden is not fully captured by frequency-based
metrics such as ODI and AHI that use a single minimum oxygen nadir to identify events, potentially
limiting their use as predictive markers [43, 44]. In community-dwelling older men, Baumert et al.
have demonstrated that T90 is not only a consequence of acute desaturations, but also reflects non-
specific drifts in oxygen saturation, these two components being significantly associated with CV death
[44]. Smoking-related lung disease, obesity, and heart failure, when severe, cause sustained oxygen
desaturations below 90%, and could also worsen the prognosis in patients with NSCLC through other
non-hypoxia mechanisms. COPD is considered to be one of the important comorbid diseases in NSCLC
patients, with a prevalence of 50%-70% [45]. The presence of COPD and emphysema is associated
lower survival in patients with NSCLC [45, 46]. Patients with severe COPD or other severe chronic lung
disease as well as those receiving long term oxygen therapy were excluded from the present study.
Furthermore, to assess the independent impact of sleep-related hypoxemia on mortality, we co-varied
the Cox models for BMI, medical history of mild-to-moderate COPD, cardiac diseases and risk factors,
and SpO; at rest on room air. However, as pulmonary function tests and arterial blood gases were not
available in our database, the contribution of underlying smoking-related respiratory disorders to
sleep-related hypoxemia and increased mortality cannot be excluded.

There is a growing awareness of the need to consider comorbidities and their prognostic impact in
patients with newly diagnosed lung cancer, particularly in localized or locally advanced stages [47]. Our
study suggests that systematic screening for sleep-related hypoxemia by pulse oximetry could be part
of the workup for comorbidities in patients with NSCLC. Further prospective studies including blood
gas measurement and pulmonary function tests are required to determine the relative contribution of
OSA and comorbid smoking-related lung diseases to sleep-related hypoxemia and NSCLC prognosis.
The impact of oxygen therapy in patients with NSCLC and marked sleep-related hypoxemia should also

be studied.
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Some limitations of our study are acknowledged. For practical reasons and to ensure efficient
recruitment and consistency of data across multiple sites, we used a simple screening device
(Apnealink) that was based on oximetry and nasal pressure recordings and used automated algorithms
to analyze signals, rather than the conventional standard test for OSA in which polysomnographic data
from an overnight stay in a hospital or clinic are scored manually. The delays in carrying out in-lab
polysomnography risked delaying the implementation of cancer treatment. The screening device that
was used in the present study has been shown to be a reliable method for diagnosing moderate-to-
severe OSA [19, 20]. However, our screening device did not allow for an accurate identification central
apneas and hypopneas, potentially favored by higher age, male predominance, cardiac co-morbidities
and exposure to opioids. In our cohort, only a minority of patients with OSA have initiated CPAP
therapy which precluded any meaningful statistical comparisons of survival between treated and
untreated patients. This very low proportion of subjects treated with CPAP can be explained by the
fact that medical management was primarily focused on newly diagnosed NSCLC treatment, and that
patients with OSA had few symptoms, notably excessive daytime sleepiness. We acknowledge that a
longer follow-up would have been preferable, as 18 months approximately corresponded to the
median survival of our population. The median survival values of NSCLC in real-life conditions being
between 17 and 24 months [48, 49], a substantial proportion of events occur within the first 18
months. Furthermore, the 18-month follow-up of our cohort was sufficient to demonstrate a
significant association of sleep-related hypoxemia with overall survival in patients with NSCLC, after
adjustment for major confounders. We also acknowledge that in the absence of spirometry and
arterial blood gases data in our study, residual confounding from undiagnosed COPD or unmeasured
pulmonary function remains. Furthermore, we did not have precise data on the specific causes of
death. However, the low median survival of participants and the association of marked sleep-related
hypoxemia with cancer stage at diagnosis are in favor of deaths mainly linked to cancer and difference

in survival between groups was maintained even after adjusting for SpO; at rest on room air.
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Interpretation
In conclusion, OSA is highly prevalent in patients with newly diagnosed NSCLC. Sustained nocturnal
hypoxemia is associated with lower overall survival. The impact of oxygen therapy on survival deserves

to be evaluated in patients with NSCLC and marked nocturnal hypoxemia.
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Figure Legends

Figure 1: Study workflow

Abbreviations: NSCLC: Non-small cell lung cancer; GFPC, Groupe Frangais de Pneumo-Cancérologie
Figure 2: Cancer stage at diagnosis according to sleep-related hypoxemia severity.

Abbreviations: ODI, 3% oxygen desaturation; T90, % of sleep recording time with oxygen saturation
(Sp02) £90%; Mean Sp0,, mean arterial oxygen saturation

Comparisons were performed using Chi square test.

Figure 3: Kaplan-Meier survival curves according to the presence or absence of obstructive sleep apnea
(OSA).

The log-rank test was used to compare the survival distribution across categories.

Figure 4: Kaplan-Meier survival curves according indices of sleep-related hypoxemia (terciles of
percentage of recording-time with oxygen saturation [SpO.] £90% [Figure 3A], terciles of mean SpO;
[Figure 3B])

The log-rank test was used to compare the survival distribution across categories.
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Table 1: Characteristics of study population according to the presence or absence of obstructive sleep

apnea (OSA)

n
Men, n (%)

Age, years

BMI, kg/m?
Comorbidities
Hypertension, n (%)
Stroke, n (%)

Cardiac disease, n (%)
Diabetes, n (%)
COPD, n (%)
Ever-smoker, n (%)

Daily Alcohol intake, n (%)
Cancer characteristics
Squamous NSCLC, n (%)
Stage I-ll, n (%)

ECOG-PS 0-1, n (%)
Cancer 1st line treatment
Surgery, n (%)
Chemoradiation, n (%)
Chemotherapy, n (%)
Immunotherapy, n (%)
Targeted therapy, n (%)
Clinical trial, n (%)

Sleep study characteristics
AHI, events/h

ODlI, events/h

T90, %

Mean Sp0,, %

Abbreviations: BMI, body mass index; SpO,, oxygen saturation; COPD, chronic obstructive pulmonary
disease; NSCLC; non-small cell lung cancer; ECOG-PS: Eastern Cooperative Oncology Group

All
1,005
709 (71)
63.67 (9.75)
24.24 (4.85)

338 (34)
36 (4)
138 (14)
144 (14)
168 (17)
896 (90)

447 (45)

257 (26)
109 (11)
860 (86)

183 (18)
78 (8)
566 (56)
88 (9)
36 (4)
54 (5)

11.4 (13.9)

16.11 (15.53)

30.1 (33.9)
91.3 (5.68)

No OSA
619
405 (66)
62.32 (9.64)
23.58 (4.67)

175 (28)
21(3)
73 (12)
74 (12)
110 (18)
554 (89)

277 (45)

139 (22)
87 (14)
532 (86)

109 (17)
52 (8)
339 (55)
56 (9)
25 (4)
38 (6)

4.27 (4.22)
7.02 (3.93)
23.9 (31.9)
91.7 (6.9)

OSA
386
304 (79)
65.58 (9.52)
25.64 (4.81)

163 (42)
15 (4)
65 (17)
70 (18)
58 (15)
342 (88)

170 (44)

118 (30)
22 (6)
328 (84)

74 (19)
26 (7)
227 (59)
32 (8)
11(3)
16 (4)

22.9 (16.1)

30.67 (15.50)

40.1 (34.6)
90.8 (2.69)

P values

<0.001
<0.001
<0.001

<0.001
0.670
0.021
0.006
0.275

0.861
0.893

0.003
0.067
0.873

0.545
0.289
0.079
0.361
0.552
0.080

<0.001

<0.001

<0.001
0.004

performance status; ODI, 3% oxygen desaturation; T90, % of sleep recording time with Sp0,<90%.
Data are expressed as mean (standard deviation) or number (%).

Comparisons between OSA and no-OSA patients were performed using Student's t-test for

guantitative variables or Chi square test for qualitative variables.



Table 2: Quality of life and sleep questionnaires according to the presence or absence of obstructive

sleep apnea (OSA)

All No OSA OSA P values Missing data
Quality of life
EQ-5D Mobility 1.30 (0.49) 1.29 (0.50) 1.32 (0.50) 0.445 74
EQ-5D Selfcare 1.11 (0.37) 1.11 (0.36) 1.12 (0.37) 0.624 74
=015 Lel 1.37 (0.57) 136 (0.57) | 1.37(0.57) 0.750 75
activities
EQ-5D 76
Pain/Discomfort 1.78 (0.62) 1.75 (0.58) 1.79 (0.63) 0.367
EQ-5D 77
Anxiety/Depression 1.58 (0.62) 1.56 (0.61) 1.58 (0.61) 0.758
Sleep quality
pPsQl 6.87 (3.99) 6.69 (3.92) 6.88 (4.04) 0.523 88
PSQI=5, % 67 68 66 0.893
Depressive
symptoms
QD2A 3.08 (3.19) 2.81(2.93) 3.14 (3.25) 0.154 80
QD2A>7, % 15.1 15.9 12.5 0.221
Excessive daytime
sleepiness
ESS 5.12 (3.77) 4.68 (3.53) 5.26 (3.85) 0.036 75
ESS>11, % 8.8 5.1 9.8 0.028

Abbreviations: EQ-5D, EuroQol five-dimensions; PSQl, Pittsburgh Sleep Quality Index; QD2A, Pichot
Questionnaire of Depression 2nd version, Abridged; ESS, Epworth Sleepiness Score,

Data are expressed as mean (standard deviation) or percentage,

Comparisons between OSA and no-OSA patients were performed using Student's t-test for
guantitative variables or Chi square test for qualitative variables,




Table 3: Cox proportional hazard models assessing the association of mortality with indices of

nocturnal hypoxemia

;\::vc:‘llaar; Mortality Model 1 Model 2 Model 3
’ rate, % HR [95%CI] HR [95%CI] HR [95%CI]
months
AHI, events/h
<15 19.33 41.7 Reference Reference Reference
15 to <30 18.60 44.2 0.99[0.76-1.30] 1.06[0.81-1.39] 1.06 [0.80]
>30 (152) 18.16 44.6 1.01[0.74-1.38] 1.07 [0.78-1.48]  1.06 [0.77-1.48]
ODI, events/h
<7.2 18.4 43.2 Reference Reference Reference
7.2to<17.1 19.7 41.6 0.89[0.70-1.13] 0.92[0.72-1.18] 0.93[0.72-1.18]
>17.1 19.3 43.8 0.93[0.74-1.17] 0.91[0.71-1.17] 0.91[0.71-1.18]
T90, %
<4 NA 37.8 Reference Reference Reference
4 to <35 19.3 42.9 1.15[0.90-1.47] 1.17[0.91-1.51] 1.16[0.90- 1.50]
235 16.8 47.6 1.54[1.21-1.95] 1.40[1.09-1.80] 1.41[1.12-1.82]
Mean Sp0O;, %
293% NA 38.1 Reference Reference Reference
91 t0 <93% 19.3 42.8 1.22 [0.96-1.54] 1.17[0.91-1.49] 1.16[0.91-1.48]
<91% 16 49.7 1.68[1.34-2.11] 1.50[1.18-1.91] 1.47 [1.15-1.87]

Abbreviations: HR, hazard ratio; Cl, confidence interval, ODI, 3% oxygen desaturation; T90, % of sleep
recording time with oxygen saturation (Sp0O;) <90%.

Model 1: unadjusted

Model 2: adjusted for age, gender body mass index, smoking habits, cancer stage at diagnosis (I-1l vs
[1I-1V), Eastern Cooperative Oncology Group performance status (0-1 vs 2), history of hypertension (yes
vs no), stroke (yes vs no), cardiac disease (yes vs no), diabetes mellitus (yes vs no), chronic obstructive
pulmonary disease (yes vs no).

Model 3: adjusted for model 2 + SpO2 at rest on room



1,201 patients with newly diagnosed NSCLC between February 2016 and December 2020 in 27
study sites from the GFPC

Exclusion criteria, N=41

1,160 patients underwent home sleep study

Invalid sleep recording, N=155

1,005 patients were analyzed
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Figure 4 A
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Figure 4 B
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Take-Home Points

Study Question: Is obstructive sleep apnea (OSA) and sleep-related hypoxemia associated
with survival in patients with newly diagnosed non-small cell lung cancer (NSCLC).

Results: OSA was prevalent (38%) in patients with NSCLC, but was not associated with survival.
However, patients with severe sustained nocturnal hypoxemia had lower overall survival.
Interpretation: The unfavorable prognostic value of nocturnal hypoxemia in patients with

NSCLC, justifies further investigation in clinical trials.
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e-Table 1: Cancer first-line treatment modalities according to the severity of sleep-related

nocturnal hypoxemia at diagnosis.

Cancer 1* line treatment All T90 <4% T90 4-35% T90>35% P values
Surgery, n (%) 183 (18.2) 79 (22.7) 64 (19.2) 40 (12.3) <0.001
Chemo radiation, n (%) 78 (7.8) 27 (7.8) 23 (6.9) 28 (8.6) 0.694
Chemotherapy, n (%) 566 (56.3) 182 (52.3) 198 (59.5) 186 (57.4) 0.540
Immunotherapy, n (%) 88 (8.8) 26 (7.5) 20 (6.0) 42 (13.0) 0.012
Targeted therapy, n (%) 36 (3.6) 15 (4.3) 12 (3.6) 9(2.8) 0.361
Clinical trial, n (%) 54 (5.4) 19 (5.5) 16 (4.8) 19 (5.9) 0.248

Abbreviations: T90, % of sleep recording time with Sp0,<90%.



