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ARTICLE INFO ABSTRACT

Keywords: Background: Coronavirus disease 2019 (COVID-19) is an infectious disease that leads to critical respiratory

COVID-1.9 problems.

ibtstr‘é;t;\‘;e sleep apnea Obstructive sleep apnea (OSA) is the most common sleep-associated breathing disease and is represented by
uto-

repetitive experiences of constraint of the respiratory tract prompting to reduced or deficient breathing during
sleep.

Auto-Continuous positive airway pressure (Auto-CPAP) is a modality of respiratory ventilation used as gold
standart in the treatment of OSA.

Objective: This study was performed to conclude the alteration of Auto-CPAP levels in OSA patients who had
COVID-19 history.

Methods: Nineteen OSA patients who had cured COVID-19 and used Auto-CPAP were included in this study.
Nightly Auto-CPAP 95th percentile pressure (95thpp), median CPAP pressure and AHI before COVID-19 disease
and one month after COVID therapy were recorded from electronic cards of Auto-CPAP devices.

Results: Before COVID infection, average Auto-CPAP 95thpp was 8.56 + 0.17 cm H30. One month after COVID-
19, average Auto-CPAP 95thpp was 9.78 + 0.21 cm H20 (P < 0.01). While Median CPAP pressure was 7.49 +
0.16 cm H30 before COVID, it was found to be 8.15 + 0.19 cm H30 after the disease (P < 0.01).

Conclusions: The increase in need of average Auto-CPAP 95thpp and median CPAP pressure in OSA patients who
have had COVID-19 disease and use Auto-CPAP shows that this disease causes problems in both the lower and

CPAP pressure

upper airways.

1. Introduction

Obstructive sleep apnea (OSA) is a usual disease in which is char-
acterised with airway collapse with periodic obstruction of respiration at
sleep [1]. Presently, the gold standart treatment for OSA is continuous
positive airway pressure (CPAP) devices [2]. Auto-CPAP machine is an
advanced form of CPAP that is constructed to automatically harmonize
the volume of pressure performed on a breathe by respiration basis [3].
The perpetual coronavirus disease-19 (COVID-19) pandemic generated
by severe acute respiratory syndrome coronavirus-2 has originated
unpatterned problems for airway [4].

Airway problems might effect Auto-CPAP pressure necessity for OSA
patients [5]. This might conduct to an raised Auto-CPAP pressure ne-
cessity. In this study, we evaluated the Auto-CPAP pressure requirement

* Corresponding author.
E-mail address: vuralfidan@gmail.com (V. Fidan).

https://doi.org/10.1016/j.amjoto.2021.102919
Received 2 January 2021;

Available online 15 January 2021

0196-0709/© 2021 Elsevier Inc. All rights reserved.

in OSA patients with COVID-19 history.
2. Methods

Nineteen OSA patients who had previously used Auto-CPAP due to
OSA and had COVID-19 history and 15 patients who had previously used
Auto-CPAP due to OSA and did not have COVID-19 history were
included in this prospective, observational study. This study was
approved by the Local Ethical Committee. Informed consent was ob-
tained from all subjects.

At study entry and at the end, all subjects were examined in detail.
Also routine blood analyses, real-time reverse transcriptase—polymerase
chain reaction (PCR) test of nasopharyngeal swab, blood tests and chest
X-rays were performed in all participants.
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Each patient used a Respironix- Philips (PA, USA) Auto-CPAP device.
The Auto-CPAP range was between 5 and 20 cm H2 O, as needed. Nights
in which less than 4.5 h of use were recorded were excluded. None
required additional oxygen administration. Patients who had weight
change more than 10% and underwent respiratory surgery were not
included in the study. Nightly Auto-CPAP 95th percentile pressure
(95thpp), median CPAP pressure and AHI before COVID-19 disease and
one month after COVID therapy were recorded from electronic cards of
Auto-CPAP devices.

Statistical analaysises were performed by managing the SPSS soft-
ware, version 21.0 (SPSS Inc., Chicage, IL, USA) for Windows. Unmod-
ulated variables are demostrated as percentages and incessant variables
are demonstrated as mean + SD.

Relations between two incessant variables in the group were deter-
mined with Wilcoxon rank-sum tests. Relationships of incessant vari-
ables were determined with Spearman rank correlation coefficients.
Categorical variables were determined with likelihood ratio y 2 tests. A
value of P < 0.001 was concluded as statistically significant.

3. Results

In total, nineteen patients (mean + SD age 49.7 + 11.6 years; 12
(63.2%) males, 7 (36.8%) females) who had previously used Auto-CPAP
due to OSA and had COVID-19 history and fifteen age and sex matched
control subjects (mean + SD age 45.2 + 10.3 years; 8 (66.7%) males, 4
(33.3%) females) who had previously used Auto-CPAP due to OSA and
did not have COVID-19 history were enrolled to the study (p = 0.368).
According to the diagnostic polysomnography (PSG) results AHI values
of the patients were ranged from 37 to 93/h (mean + SD, 56.1 + 14.9/h)
and AHI values of the controlsubjects were ranged from 31 to 92/h
(mean + SD, 53.7 &+ 13.5/h) (p = 0.397). Lowest SaO; s in study group
were ranged between 58% and 89% (mean + SD, 74.3 + 12.1%) and
lowest SaO5 s in control group were ranged between 60% and 88%
(mean + SD, 75.1 + 11.8%). Body mass index (BMI) in study group were
ranged from 25.9 to 48.8 kg/m? (mean =+ SD, 34.8 + 9.7 kg/m?) and BMI
in control group were ranged from 24.8 to 45.3 kg/m? (mean + SD, 32.9
+ 9.2 kg/m?) (Table 1).

Before COVID infection, average Auto-CPAP 95thpp was 8.56 + 0.17
cm Hy0. One month after COVID-19, average Auto-CPAP 95thpp was
9.78 + 0.21 cm H,0 (P < 0.01). While median CPAP pressure was 7.49
+ 0.16 cm H,0 before COVID, it was found to be 8.15 + 0.19 cm H,O
after the disease (P < 0.01).

The machine recorded AHI on the autotitrating CPAP was increased
slightly after COVID-19. While pre-COVID period mean AHI value was
3.61 + 0.09 it was found to be 3.78 + 0.09 post-COVID period (P =
0.271) (Table 2).

4. Discussion

With the initiation of the COVID-19 epidemic there has been interest
that patients with OSA who acquire COVID-19 may be at greater hazard
of morbidity and mortality than subjects without OSA [6]. Due to the
COVID-19 epidemic, the conditions of patients who already have res-
piratory problems are getting worse. It is known that patients with
obstructive sleep apnea (OSA) are at risk for severe COVID-19 [7].

But there was limited knowledge about the impact of COVID-19 on
status of OSA patients whom need CPAP use. According to the literature
patients with OSA shown more sleep symptoms than the control subjects
[8].

Increased OSA severeness, no intervention for OSA were allied with
raised COVID-19 prevalence among subjects with OSA [9].

Also, there was significant improvement in CPAP adherence during
the COVID-19 lockdown in OSA patients managed with CPAP.

In this study, there was statistically significant increase in average
Auto-CPAP 95thpp, median CPAP pressure. The recorded AHI on the
autotitrating CPAP was increased slightly after COVID-19 but it was not
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Table 1
Demographic characteristics of subjects.

Gender Patients with Patients Total (n/%) p
COVID-19 without
history (n/%) COVID-19
history (n/%)

Male 12/63.2 8/66.7 20/64.5 0.293

Female 7/36.8 4/33.3 11/35.5

AHI values (Mean 56.1 + 14.9/ 53.7 £13.5/ 55.8 + 0.397
+ Standard 37-93 31-92 14.1/31-93
Deviation)/

(min-max/h)

Age (Mean + 49.7 + 11.6/ 45.2 +10.3/ 48.4 + 0.115
Standard 32-71 33-67 11.1/32-71
Deviation)/

(min-max/years)

Lowest SaO, (Mean 74.3 £12.1/ 75.1 £11.8/ 74.8 + 0.469
+ Standard 58-89 60-88 11.9/58-89
Deviation)/

(min-max/%)

BMI (Mean + 34.8 +9.7/ 329+9.2/ 33.5+9.4/ 0.327
Standard 25.9-48.7 24.8-45.3 24.8-48.7
Deviation)/

(min-max kg/mz)

AHI = apnea-hypopnea index; SaO, = oxygene saturation; BMI = body mass
index.

Table 2
Auto-CPAP device records of subjects.
Patients with COVID-19 Patients p
history without
Before After CF)VID—19
history
COVID COVID
infection infection
Average Auto-CPAP 8.56 + 0.17 9.78 +£0.21 8.43+0.18 <0.01
95thpp (Mean +
Standard Deviation)
(cm H»0)
Median CPAP pressure 7.49+0.16 815+0.19 7.51+0.17 <0.01
(Mean =+ Standard
Deviation) (cm H,0)
Mean AHI value (Mean  3.61 +£0.09 3.78+0.09  3.69 + 0.09 0.271

+ Standard
Deviation) (/h)

CPAP = continuous positive airway pressure; 95thpp = 95th percentile pressure;
AHI = apnea-hypopnea index.

statistically significant.

Previous coronaviruses have been allied with obstructive pulmonary
disease (OPD) aggravations [10]. But COVID-19 have not been
demonstrated to concern OPD exacerbations.

5. Conclusion

In order to understand the long-term and permanent effects of
COVID-19, it is necessary to study larger case series.

References

[1] Schwarz EI, Schlatzer C, Stehli J, et al. Effect of CPAP withdrawal on myocardial
perfusion in OSA: a randomized controlled trial. Respirology. 2016 Aug;21(6):
1126-33. https://doi.org/10.1111/resp.12798.

[2] May AM, Gharibeh T, Wang L, et al. CPAP adherence predictors in a randomized
trial of moderate-to-severe OSA enriched with women and minorities. Chest. 2018
Sep;154(3):567-78. https://doi.org/10.1016/j.chest.2018.04.010.

[3] Lebret M, Rotty MC, Argento C, et al. Comparison of auto- and fixed-continuous
positive airway pressure on air leak in patients with obstructive sleep apnea: data
from a randomized controlled trial. Can Respir J 2019 Aug 7;2019:6310956.
https://doi.org/10.1155/2019/6310956.

[4] Diorio C, Henrickson SE, Vella LA, et al. Multisystem inflammatory syndrome in
children and COVID-19 are distinct presentations of SARS-CoV-2. J Clin Invest
2020 Nov 2;130(11):5967-75. https://doi.org/10.1172/JCI1140970.


https://doi.org/10.1111/resp.12798
https://doi.org/10.1016/j.chest.2018.04.010
https://doi.org/10.1155/2019/6310956
https://doi.org/10.1172/JCI140970

V. Fidan et al.

[5] Torre C, Liu SY, Kushida CA, et al. Impact of continuous positive airway pressure in
patients with obstructive sleep apnea during drug-induced sleep endoscopy. Clin
Otolaryngol 2017 Dec;42(6):1218-23. https://doi.org/10.1111/coa.12851.

[6] Salles C, Mascarenhas Barbosa H. COVID-19 and obstructive sleep apnea. J Clin
Sleep Med 2020;16(9):1647.

[7] Cariou B, Hadjadj S, Wargny M, et al. Phenotypic characteristics and prognosis of
inpatients with COVID-19 and diabetes. Diabetologia. 2020;63(8):1500-15.

American Journal of Otolaryngology-Head and Neck Medicine and Surgery 42 (2021) 102919

(8]

[9]

[10]

Rizzo D, Libman E, Baltzan M, et al. Impact of the COVID-19 pandemic on
obstructive sleep apnea: recommendations for symptom management. J Clin Sleep
Med 2020 Oct 26. https://doi.org/10.5664/jcsm.8922.

Najafi A, Sadeghniiat-Haghighi K, Akbarpour S, et al. The effect of apnea
management on novel coronavirus infection: a study on patients with obstructive
sleep apnea. Sleep Health. 2020 Nov 2:52352-7218(20)30249-7. doi: https://doi.
0rg/10.1016/j.s1eh.2020.09.003.

Kurai D, Saraya T, Ishii H, et al. Virus-induced exacerbations in asthma and COPD.
Front Microbiol 2013;4:293. https://doi.org/10.3389/fmicb.2013.00293.


https://doi.org/10.1111/coa.12851
http://refhub.elsevier.com/S0196-0709(21)00020-X/rf0030
http://refhub.elsevier.com/S0196-0709(21)00020-X/rf0030
http://refhub.elsevier.com/S0196-0709(21)00020-X/rf0035
http://refhub.elsevier.com/S0196-0709(21)00020-X/rf0035
https://doi.org/10.5664/jcsm.8922
https://doi.org/10.1016/j.sleh.2020.09.003
https://doi.org/10.1016/j.sleh.2020.09.003
https://doi.org/10.3389/fmicb.2013.00293

