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Background: Patients with obstructive sleep apnoea (OSA) are at increased risk of severe course of COVID-19. Vaccination remains
to be the most effective prevention of complicated courses of infection. The best contemporary conservative treatment of OSA is
continuous positive airway pressure (CPAP) therapy.

Purpose: To compare vaccination acceptance and outcomes of COVID-19 infection between OSA patients adhering to the CPAP
therapy and those who rejected CPAP and surgical therapy.

Patients and Methods: Subjects were divided into two groups: group A (N = 167) were individuals with sufficient CPAP adherence
(more than 4 hours per night on average) over the last 10 years. Group B (N = 106) were individuals who did not use the CPAP therapy
at all and had no indications to surgical therapy.

Results: Three patients in group B died, and one had a severe course of COVID-19. None of the patients in group A died or
experienced a severe course of COVID-19. Group A had a significantly higher proportion of males (77.8% compared to 66% in group
B) and all parameters of OSA severity. The vaccination status was similar among both groups, with a complete triple dose vaccination
rate of 69.5% and 67.9% in groups A and B, respectively.

Conclusion: The results show that the patients with OSA adherent to CPAP therapy were less likely to experience a severe course of
COVID-19 or death than the OSA patients non-compliant with therapy, despite the former group having more severe OSA. This result
underlines the importance of adherence to CPAP therapy in OSA.
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Introduction
Sleep is a natural and important part of our lives. The average person spends approximately one-third of their life asleep.
Therefore, the quality and the amount of sleep are very important." Sleep disordered breathing (OSA) greatly impacts the
overall health condition in affected individuals. The interconnection of OSA with cardiovascular diseases is well described.*
OSA decreases the individual’s quality of life and decreases life expectancy. There is increasing evidence that OSA might be
an independent risk factor for the complicated course of respiratory infections, including COVID-19.%>

Vaccination is the most effective prevention of the severe course of COVID-19 (even in mutated strains of SARS-
CoV-2).%7 The acceptance of vaccination recommendations differs among various patient groups, and most developed
countries reached vaccination coverage of over 70%.° Generally, it seems reasonable to expect better vaccination

acceptance in individuals with proper adherence to health care in other areas.
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Left untreated, OSA carries an amplified risk of possibly life-threatening illnesses. It has been suggested that it is connected
to hypertension, heart rthythm disorders, ischemic heart disease, stroke, road traffic accidents, and premature death.31¢

Positive airway pressure (PAP) therapy remains the standard treatment in OSA, especially in moderate to severe sleep
apnoea syndrome patients.'” Reaching proper long-term compliance with positive airway pressure therapy is often
problematic. In most studies, the average use of CPAP for more than 4 hours per night is considered sufficient. However,
this amount of CPAP usage may only significantly affect symptoms of the OSA, with even better CPAP adherence (up to
6 hours per night) needed to reduce cardiovascular morbidity and mortality.'® %

The COVID pandemic has changed every part of our lives. There is clear evidence that it also changed the behaviour
of the patients, including patients with CPAP. Most studies found that in persons with proper CPAP adherence, its usage
improved even more, and many individuals with previously insufficient CPAP use had improved their adherence.*>**

On the other hand, the data about the acceptance of vaccination in OSA patients are not available. In addition, the
impact of CPAP adherence and vaccination on the risk of severe COVID courses is also unknown.

The study aimed to compare OSA patients adherent to CPAP therapy and OSA patients who refused any kind of

therapy (CPAP, surgery, or other) with regards to:

(a) Their acceptance of vaccination against COVID-19.

(b) The severity of COVID-19 illness in those with a history of the infection.

(c) OSA severity (apnoea-hypopnoea index, t90 — percentage time of sleep spent under 90% of peripheral blood
saturation, ODI (Oxygen Desaturation Index), average blood saturation.

(d) OSA symptoms (sleepiness measured by Epworth sleepiness scale; presence of microsleeps).

(e) Body mass index, demographics (sex, age).

(f) Presence of comorbidities.

Hypotheses were as follows:

1. Patients with better CPAP compliance will also be more compliant with vaccination.

2. Patients with more severe OSA problems at the beginning will be more compliant with CPAP.

3. Patients who are uncooperative with CPAP will have a worse course of coronavirus disease (COVID-19).
4. Patients with worse compliance will have more severe somatic complications/comorbidities related to OSA.

Methods

This study is prospective. Patients were enrolled from 2005 to 2012 and followed up for over ten years at routine visits.

Inclusion Criteria
e AHI> 10.
e Age 18-80.

Exclusion Criteria

e Contraindications for CPAP therapy.

e Indication to other therapy methods (BPAP, oxygen therapy, surgical therapy).

e Dominantly central apnoea aetiology.

e Use of drugs or substances connected with a high incidence of central apnoea (especially alcohol abuse and opioid
medication).

e Conditions connected with a high incidence of central apnoea (especially recent brain stroke history and decom-
pensated heart failure).
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The Course of Study
A sleep monitoring was performed with respiratory sleep polygraphy (Stardust, Easyscreen); each recording lasted at least 6
hours and was evaluated by sleep laboratory technicians according to the current American Academy of Sleep Medicine
scoring manual.>> At the initial examination, the patient’s medical history was taken. Daytime symptoms (ie, sleepiness and
microsleeps presence) have been evaluated by the patients’ statements and Epworth sleepiness scale score. The optimum
therapeutic pressure was titrated using automatic CPAP for at least three consecutive nights, during which the patient was
hospitalized at the sleep laboratory. Subjects who agreed to use home CPAP therapy were further followed up. The first check-
up was performed after three months of CPAP use. At this check-up, the effect of the CPAP therapy (measured by the residual
AHI), the average CPAP use per night, and the Epworth sleepiness scale score were evaluated. Annual follow-up was
performed routinely over ten years with the same objective measures as at the first check-up. Subjects with sufficient
compliance over the last ten years (with average CPAP use for more than 4 hours or more) and residual AHI below 10% of pre-
therapy values or below five at the first check-up were classified into group A. The subjects with a significant change in their
weight were excluded as this may change the severity of OSAS and reduce or increase their risk of the COVID-19 course.

Subjects who refused the CPAP therapy at the beginning or shortly after the home therapy initiation were long-
itudinally observed (group B).

The COVID-19 infection and vaccination data were obtained from the national registry on Feb 1, 2022—Feb 7, 2022.

Post-Hoc Exclusion Criteria

A significant change in the body weight of the patient (more than 10% of the body weight at the therapy beginning).
Non-effectivity of CPAP therapy (residual AHI higher than 10% of pre-therapy values or higher than 5).
Technical problems with the CPAP therapy (especially problems with data collection or mask fit).
Insufficient CPAP compliance (less than 4 hours of CPAP use per average night).
Death of the subject during the follow-up for other cause than COVID-19 until FEB 1, 2022.

Statistical Analysis
Qualitative data were described using absolute numbers and relative frequency. The Shapiro—Wilk test was used to evaluate
of normality of the distribution of the values. The differences between the study groups were evaluated using Fischer’s exact
test. The differences between groups in ordinal data were evaluated using Mann—Whitney U-test. Shapiro—Wilks tests of
normality showed that the quantitative data, except for circumferences (neck, waist, and waist/hips ratio), had a normal
distribution. The Mann—Whitney test evaluated the parameters with non-normal distribution, and a two-tailed #-test evaluated
the parameters with normal distribution. To identify the significant factors impacting the overall risk of severe COVID-19
was used logistic regression analysis by the Forward Stepwise method (Likelihood Ratio).

All tests were performed on the alpha level of 0.05. The statistical software used for the calculations was IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp.

Informed Consent
Informed consent was obtained from all individual participants included in the study.

Ethical Approval

All procedures performed in studies involving human participants followed the ethical standards of the ethics committee
of the Bavarian Medical Association (approval number: 08064) and with the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards. The local Ethical Committee of the University Hospital Olomouc approved
the study (ruling number EK 98/21, the date of issue Jun 7, 2021).

Results
From 2005 to 2012, our sleep laboratory consecutively examined 670 subjects suspected of sleep disordered breathing.
Of those, 405 were diagnosed with sleep apnoea syndrome with an indication of CPAP therapy. In 278, CPAP therapy
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was initiated after the standard procedures mentioned. One hundred sixty-seven patients reached an average compliance
level of 4 hours per night and were classified into group A. In group A the mean number of hours of CPAP use last year
was 6.98 + 1.41 per night (min 4.14, max 11.1). One hundred eleven subjects presented one or more exclusion or post-
hoc criteria defined in the methods. Of those, 24 died of other causes than COVID-19 (20 of them even before the
COVID-19 pandemic started). Forty-five subjects did not reach a sufficient compliance level, and eighteen subjects had
low effectiveness of the CPAP therapy. Only a small number of patients presented other causes of exclusion (together, 24
subjects — were indicated for other therapy modes, eg, BPAP, surgical therapy, or significant change in body weight).
These patients were not eligible for any study group. One hundred six rejected the therapy early or shortly after the home
therapy initiation. This group is designated as group B.

More males were in group A (77.8% compared to 66% in group B). The age between the study groups did not differ
significantly (64.7 £ 10.6 vs 65.9 & 12.3); similarly, BMI was comparable between the groups (33.9 + 6.1 vs 34.08 = 7.0). In
anthropometric parameters, only differences were found in the neck circumference, which was higher in the CPAP adherent
group (43.6 £ 4.1 vs 42.0 £ 4.4; p < 0.01). There were more never-smokers in group A (60% vs 50.9%). All parameters of
OSA severity (AHI, ODI, t90 and average saturation) were worse/more severe in group A at the beginning of the study.

Similarly, symptoms of OSA, especially the ESS level, were significantly higher in group A. However, the total
number of comorbidities was higher in the non-adherent group. Notably, the presence of pulmonary fibrosis was
significantly higher in the non-adherent group. We analyzed the documentation of our patients and found that subjects
with pulmonary fibrosis may have poor CPAP tolerance, especially due to an increased tendency to cough.

All subjects with severe/critical COVID-19 disease history were in group B. From that, one person had severe
covid and consequently got triple dose vaccination, two died from COVID-19 and had no vaccination at all, and one
died despite having shortly after the second dose of anti-COVID-19 vaccine. At least one vaccine dose had a similar
number of patients in both groups (87.4% in group A vs 82.1% in group B). In a single vaccine subpopulation,
subjects exclusively used Johnson & Johnson vaccine. Of non-vaccinated subjects, 42.1% and 36.8% were infected
by COVID-19 in the study period in groups A and B, respectively. In vaccinated subjects (at least one dose) were
COVID-19 infection found in 29.9% and 26.3% in groups A and B, respectively. The proportion of infected persons
was significantly lower in the vaccinated subjects (p = 0.001). The B group presented mainly with mild symptoms;
only three subjects had moderate COVID-19 illness (after the triple-dose vaccination). After the statistical analysis,
no significant differences were found in the number of vaccination doses between groups A and B. Similarly, there
were no significant differences between the groups in the distribution of COVID severity grades, but when we
compare only more severe cases, there the difference between the groups was observed. For full results, see Tables 1
and 2. At the time of evaluation, no subjects were proven to have reinfections by COVID-19.

When we compare the number of severe cases of COVID-19 between groups (in the CPAP-compliant group, no
patient had a severe course, and none died, in the non-compliant CPAP group, four patients had a severe course and three
of them died; Table 1), Fischer’s exact test shows a statistically significant difference between groups (p < 0.05). More
exact characteristics of persons with severe or critical COVID-19 course and death are listed in Table 3.

The adjusted odds-ratio (on BMI, age, sex, smoking status, number of vaccination doses and number of comorbid-
ities) proved two other significant risk factors — number of vaccination doses (as a protective factor with OR of 0.454;
95% CI of 0.216-0.953) and comorbidities number (as a risk factor with OR of 2.701; 95% CI of 1.100-6.634) both with
p < 0.05 (see Table 4).

Discussion
The first part of the discussion is divided into paragraphs answering the group differences from the Aims part.

(a) Are there differences between CPAP adherent and non-adherent patients’ acceptance of vaccination against
COVID-19?

According to our results, it does not seem so. The acceptance of the triple-dose scheme in vaccination against COVID-19
was 69.5% in CPAP adherent subjects and 67.9% in CPAP refusing subjects. On the other side, we assume that the rate
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Table I Comparison of the CPAP Adherence Groups (Qualitative Parameters)

Qualitative Values CPAP Adherence Group p-value
CPAP Adherence CPAP Non-Adherence
N % N %

Covid-19 history None 121 72.5% 71 67.0% 0.06 *
Mild 43 25.7% 30 28.3%
Moderate 3 1.8% | 0.9%
Severe/ 0 0.0% | 0.9%
critical
Death 0 0.0% 3 2.8%

Vaccination (number of doses) 0 21 12.6% 19 17.9% 0.56 *
| 3 1.8% 4 3.8%
2 27 16.2% I 10.4%
3 16 69.5% 72 67.9%

Sex M 130 77.8% 70 66.0% 0.04°
F 37 22.2% 36 34.0%

Sleepiness | 104 64.2% 78 74.3% ol1®
0 58 35.8% 27 25.7%

Microsleeps | 48 29.6% 19 18.1% 0.04°
0 114 70.4% 86 81.9%

Hypertension | 124 75.2% 75 70.8% 0.48°
0 41 24.8% 31 29.2%

Atrial fibrillation | 9 5.4% I 10.5% 0.15°
0 158 94.6% 94 89.5%

Ischemic heart disease | 15 9.0% 21 19.8% 0.02°
0 152 91.0% 85 80.2%

Diabetes | 25 15.0% 29 27.4% 0.02°
0 142 85.0% 77 72.6%

Cerebral stroke history | 3 1.8% 6 5.7% 0.09°
0 163 98.2% 99 94.3%

Asthma [ 14 8.5% 16 15.1% 0.11°
0 151 91.5% 90 84.9%

Pulmonary fibrosis | 0 0.0% 10 9.4% <0.0001
0 166 100.0% 96 90.6% :

(Continued)
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Table | (Continued).

Qualitative Values CPAP Adherence Group p-value
CPAP Adherence CPAP Non-Adherence
N % N %
COPD | 14 8.4% 6 5.7% 0.48°
0 152 91.6% 100 94.3%
Smoking (0 = never-smoker, 1= active | 0 99 60.0% 54 50.9% 0.005 ®
smoker, 2 = ex-smoker) | 4 14.5% 8 17.0%
2 42 25.5% 34 32.1%
Notes: *Mann-Whitney U-test; PFischer’s exact test.
Abbreviations: M, males; F, females.
Table 2 Comparison of the CPAP Adherence Groups (Quantitative Parameters)
Quantitative Values Groups According to Adherence to CPAP p-value
CPAP Adherence CPAP Non-Adherence
Mean SD Mean SsD
Age 64.7 10.6 65.9 12.3 0.16*
Vaccination (number of doses) 24 1.0 23 1.2 0.56 *
BMI 349 6.1 34.18 7.0 0.19*
Neck (cm) 43.6 4.1 42.0 44 0.002 ©
Waist (cm) 115.8 14.6 113.3 16.3 0.15¢
Hips (cm) 115.1 1.2 112.8 10.8 0.12*
Waist/hips ratio 1.0 0.1 1.0 0.1 042 ¢
No. of comorbidities 1.2 0.9 1.6 1.2 0.005 *
ESS 9.1 49 6.7 38 0.0001 *
AHI 52.8 239 375 19.7 <0.0001 *
ODI 57.7 26.0 46.6 30.2 0.0001 *
t90 299 26.3 229 25.5 0.005 *
Average saturation 89.5 5.2 90.8 6.4 0.005 ®

Notes: *Mann-Whitney U-test; “independent samples t-test.
Abbreviations: BMI, body mass index; ESS, Epworth sleepiness scale; AHI, apnoea-hypopnoea index; ODI, oxygen desaturation
index; t90, time in saturation below 90% SaO,.

for this vaccination is better than overall adult anti-COVID-19 vaccination in the Czech Republic (64.3%) and World
(61.4%). Most developed countries report a proportion of fully vaccinated persons above 70%.® At least one dose of the
vaccine was received by 87.4% and 82.1% of subjects in groups A and B, respectively. We are unaware of any study
dealing with vaccination acceptance in SBD patients.

(a) Are there differences between CPAP adherent and non-adherent patients in the severity of COVID-19 cases in
those with a history of infection?
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Table 3 Characteristics of Subjects with Severe COVID-19 Course and Death

Subject Number | Sex | Age | AHI | ODI | T90 BMI Comorbidities | Vaccination (N of Doses) Prior | Outcome
to the Infection

| M 70 233 38.1 46 32.53 COPD, AH 0 Died
2 M 74 13.6 383 75 41.77 COPD, AH 2 Died
3 M 88 342 23.6 6l 37.46 | IHD, PF DM, AH 0 Died
4 F 74 21.1 36.2 5 34.34 AH, DM 0 Survived

Abbreviations: M, male; F, female; AHI, apnoea-hypopnoea index; ODI, oxygen-desaturation index; T90, time of the sleep with saturation under 90%; COPD, chronic
obstructive pulmonary disease; AH, arterial hypertension; DM, diabetes mellitus; PF, pulmonary fibrosis.

Table 4 Logistic Regression Analysis of Factors with Possible Impact on the COVID-19 Course

Predictors for Severe Covid or Death | Adjusted OR® 95% CI for OR p-value
Lower Upper

Number of COVID-19 vaccines 0.454 0.216 0.953 0.037

Total number of comorbidities 2.701 1.100 6.634 0.030

Note: *adjusted for age, BMI, sex, and smoking status.

We identified significant differences between groups A and B in COVID-19 severity when we compared the number of
patients with severe clinical cases or death; there were significantly more patients with severe clinical presentation in the
non-adherent group. Moreover, all severe cases were found in CPAP non-adherent group. However, the number of severe
cases is not high, as only four subjects in all study groups had a severe case or died (ie, only 1.4% of all OSA subjects
and 3.8% of CPAP non-adherent subjects). According to Maas et al.* OSA relates to an increased risk of respiratory
failure and severe COVID-19 in non-vaccinated persons (the odds ratio after adjusting to comorbidities and BMI was
1.98). However, our study group observed fewer severe outcomes than expected, given the high vaccination rate. After
adjustment on probable risk factors (age, sex, smoking status, BMI, vaccination dose and the number of comorbidities)
have been found two other factors have an impact on severe COVID-19 risk — the number of vaccination doses (as
a protective factor) and the number of comorbidities (as a risk factor). As the number of patients with severe COVID-19
course was very small (and in group A none), the adjustment of the odds-ratio for adherence was not possible to perform.

(a) Are there differences between CPAP adherent and non-adherent patients in their OSA severity (AHI - apnoea-
hypopnoea index, t90 — percentage time of sleep spent under 90% of peripheral blood saturation, ODI (Oxygen
Desaturation Index), average blood saturation?

All measured OSA severity objective parameters were conclusive for more severe OSA in group A. Namely, mean AHI
was 49.0 and 33.2 in group A and B, respectively (p < 0.0001); ODI was 54.90 vs 38.70 (p = 0.0001); t90 was 21.5% vs
9% (p = 0.0004) and average blood saturation was 91% in group A and 92% in group B (p = 0.005). This concurs with
previous studies, which confirmed that more severe OSA patients tend to have better compliance.'®*° The higher
severity of OSA in the CPAP adherent group observed in our study is not surprising.

(a) Are there differences between CPAP adherent and non-adherent patients in their OSA symptoms (sleepiness
measured by Epworth sleepiness scale; presence of microsleeps)?

Similarly, as in the previous study question, we have confirmed dealing with the issue of CPAP adherence — that subjects
with more profound symptoms of OSA have better compliance/adherence to the OSA. 29.9% of group A stated having
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microsleeps before the CPAP treatment, while only 18.1% stated the same in group B (p = 0.043). The score of the
Epworth sleepiness scale was significantly higher in group A (mean of 8 points) compared to the mean of 6 points in
group B (p = 0.0001). As confirmed by previous studies, sleepiness is a classical predictor of good adherence to CPAP
therapy.'®2%27 On the other hand, some studies reported that sleepiness before the treatment did not influence compliance

and, more importantly, an improvement of the symptoms after the therapy.*

(a) Are there differences between CPAP adherent and non-adherent patients’ body mass index (BMI) and demo-
graphics (sex, age)?

In our study, groups had no differences in BMI and age, and the proportion of males was significantly higher in group
A than in group B (77.8% vs 66%; p < 0.05). Similarly, our previous study'® did not find any age and BMI predictors of
adherence. However, some studies**° find BMI to predict better adherence to CPAP therapy. As AHI usually correlates
quite strongly with BMI, this might be a bias of the mentioned studies, as the notion of better adherence to CPAP due to
higher BMI seems counterintuitive.

(a) Are there differences between CPAP adherent and non-adherent patients in the presence of comorbidities?

A higher number of comorbidities was surprisingly found in group B. According to the recent literature, there is usually
better adherence to the CPAP treatment in subjects with serious comorbidities. A post-hoc analysis of the SAVE study®®
identified persons with more comorbidities as those with better adherence to the CPAP therapy (24-month follow-up of
1121 persons). The possible explanation may be the coexistence of more severe OSA parameters with higher BMI and
comorbidities (ie, diabetes, hypertension, ischemic heart diseases, etc.). As our study group, A has more severe OSA and
OSA symptoms, the presence of comorbidities is more common in group A. Interestingly, the presence of pulmonary
fibrosis was significantly higher in a non-adherent group. The other studies focused primarily on CPAP tolerance in
pulmonary fibrosis patients are unavailable. However, Papadogiannis et al’' found low PAP tolerance of the therapy in
their study group of 29 OSA-IPF individuals (59% reached an acceptable level of adherence). However, the study above
standardly used a humidifier to reduce the dry nocturnal cough. At the time of recruitment, our patients were humidifiers
not widely available in our country. Therefore, we suppose their poor tolerance of the therapy might cause the high
prevalence of fibrosis in the CPAP non-adherent group.

Limitations of the Study

The study has some limitations. Firstly, we performed only respiratory polygraphy to diagnose the obstructive sleep
apnoea severity. On the other hand, this method is widely available, cheaper, and its results correlate with the findings on
polysomnography. Secondly, the number of patients in both groups is quite small, which is probably why we did not find
significant differences between the groups’ survival. The unicentric design of the study might also be considered
a limitation. On the other side, all the patients have been consistently examined and followed up by the same study
team. In future, we plan to perform a larger study with a multicentre design to confirm our findings. Additionally, the
individuals with CPAP usage less than <4 hours (partially adherent) were excluded as their number was small to bring
any relevant significant statistical analysis, and their involvement did not bring any new results (45 subjects did not reach
a sufficient compliance level, and 18 subjects had low effectiveness of the CPAP therapy). However, this might also be
considered as one of the limitations, and this subpopulation may also be interesting for further analysis.

We also did not study the subjects’ social background and education level, which may also play a role in the decision-
making regarding vaccination. Sufficient compliance was evaluated as 4 hours of CPAP use or more, which is considered
in the majority of studies as effective for reducing both sleepiness and cardiovascular risks in patients.***> However, no
randomized controlled trial confirmed the mortality reduction in real life. This may be explained by the lack of matched

controls in the clinical studies, as it is unethical not to treat symptomatic OSA patients.>*
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The main advantage of our study is a long-term observation of sufficient compliance in group A and observation of
subjects refusing CPAP therapy for which they are indicated. We did not involve subjects with dominantly central
aetiology of sleep apnoea.

The second part of the discussion is the responses to the hypotheses:

1. Patients with better CPAP compliance will also be better compliant with vaccination.
This hypothesis is not confirmed. The percentage of vaccinated patients in both groups is not significantly different.

1. Patients with more severe OSA problems will be more compliant with CPAP.

This hypothesis is confirmed. Our results agree with the outcomes of other studies.'®¢72°

1. Patients with better CPAP compliance will have a less severe course of COVID-19.

This hypothesis is confirmed. The CPAP non-adherent group has more patients with a severe and critical course of COVID-19.
We did not find any study which systematically evaluates the effect of CPAP adherence and COVID-19 outcome.

1. Patients with worse compliance will have more severe somatic complications/comorbidities in OSA.

This hypothesis is confirmed. The CPAP non-compliant group has significantly more comorbidities and a percentage of patients
with pulmonary fibrosis, diabetes mellitus, and ischemic heart disease. We know that the presence of comorbid diseases is an
important risk factor for the severe COVID-19 course. As listed in Table 3, subjects with severe course had several comorbid-
ities — three had pulmonary disease (two had chronic obstructive pulmonary disease, and one had pulmonary fibrosis). One of
them had arterial hypertension and diabetes mellitus. Also, the age of the persons with severe cases was above the average of the
study group. On the other side, parameters of the OSA severity were lower, except for t90 in three of them. The subjects also had
poor vaccination acceptance, as only one was vaccinated before the COVID-19 infection. Three of them were males, and one was
female. We assume that all the listed factors might have added to the final unfavourable outcome — the absence of vaccination, the
higher age, male sex, presence of comorbidities, and finally — sleep disordered breathing with no CPAP therapy.

Conclusion

All severe COVID-19 cases were identified in the group with poor compliance with the CPAP. Therefore, we postulate
that CPAP adherence in OSA is very important in treating sleep-disordered breathing and may contribute to better
outcomes in OSA patients. Our study showed that the severe and critical course of COVID-19 was more prevalent in
OSA patients who were non-adherent to CPAP therapy than in OSA patients who were adherent to CPAP therapy.
Achieving good acceptance of COVID-19 vaccination is extremely important in reducing the risk of severe COVID-19,
especially in older patients and patients with comorbidities.

Abbreviations
AHI, apnoea-hypopnoea index; BMI, body mass index; ESS, Epworth sleepiness scale; ODI, oxygen desaturation index;
OSAS, obstructive sleep apnoea; CPAP, continuous positive airway pressure.
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