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ABSTRACT

Justification and objectives: In the search of strategies to treat acute respiratory failure caused by COVID-19,
non-invasive ventilation (NIV) and the use of prone position in spontaneous breathing appear. The objective is to
present the case of a patient with severe COVID-19 admitted to an intensive care unit (ICU) who used an adapted
diving mask, which is configured as an innovative interface for NIV, and the prone position. Methods: Case report of
a hospitalized patient diagnosed with COVID-19 who underwent early NIV by means of an adapted diving mask and
the prone position during spontaneous breathing for 8 hours at night and 6 hours in the day. Results: Female patient,
56 years old, systemic arterial hypertension and obesity, with dry cough, odynophagia, fatigue and severe dyspnea
on admission. Chest tomography with bilateral ground-glass opacities. Non-invasive ventilation was instituted 1-2.75
times/day, for 40-60 minutes, with positive pressure at the end of expiration of 8 (7.25-8.00) cmH,O and support
pressure of 5.5 (4.00 -6.00) cmH,O. Air leaks of 6 to 30%, with good tolerance. The prone position during spontaneous
breathing resulted in increased peripheral oxygen saturation and reduced respiratory discomfort 30 minutes later.
Conclusion: The association of the use of NIV with an adapted diving mask and prone position during spontaneous
breathing proved to be effective in preventing the orotracheal intubation of a patient with severe COVID-19, empha-
sizing the importance of the proposed intervention.

Descriptor: Coronavirus. Respiratory failure. Non-invasive ventilation. Pronation.
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Litiele Evelin Wagner, Kemberly Godoy Basegio, Carlos Fernando Drumond Dornelles,Rafael Foernges, Mari Angela Gaedke, Andréa Licia Gongalves da Silva, Dulciane Nunes Paiva.

RESUMO

Justificativa e objetivos: Na busca de estratégias para o tratamento da insuficiéncia respiratéria aguda cau-
sada pela COVID-19, surge a ventilacdo ndo invasiva (VNI) e o uso da posicdo prona em respiracdo espontanea.
Objetiva-se apresentar o caso de uma paciente com COVID-19 grave admitida em unidade de terapia intensiva (UTI)
e submetida a méascara de mergulho adaptada, que se configura em uma interface inovadora para VNI, bem como
a posicdo prona. Métodos: Relato de caso de paciente hospitalizado diagnosticado com COVID-19 submetido a
VNI precoce por meio da mascara de mergulho adaptada e uso da posi¢cdo prona em respiracdo espontanea por
8 horas noturnas e 6 horas diurnas. Resultados: Paciente do sexo feminino, 56 anos, hipertensao arterial sistémica
e obesidade, apresentando tosse seca, odinofagia, fadiga e dispneia intensa na admissédo. A tomografia de térax
demonstrou opacidades em vidro fosco bilaterais. A VNI foi instituida 1-2,75 vezes/dia, por 40-60 minutos, com
pressdo positiva ao final da expiracdo de 8 (7,25-8,00) cmH,O e pressdo de suporte de 5,5 (4,00-6,00) cmH,O. Fuga
aérea de 6 a 30%, com boa tolerancia. A posicdo prona em respiracdo espontanea resultou em aumento da saturagéo
periférica de oxigénio e reducdo do desconforto respiratério 30 minutos apds. Conclusdo: A associacdo do uso da
VNI com maéscara de mergulho adaptada e posi¢do prona em respiragdo espontanea demonstrou ser eficaz em evitar
a intubacdo orotraqueal de paciente com COVID-19 grave, ressaltando a importancia da intervencdo proposta.

Descritores: Coronavirus. Insuficiéncia respiratoria. Ventilagdo néo invasiva. Pronacao.

RESUMEN

Justificacion y objetivos: En la busqueda de estrategias para el tratamiento de la insuficiencia respiratoria
aguda causada por COVID-19, aparecen la ventilacién no invasiva (VNI) y el uso de la posicién de prono con la respi-
racion espontanea. El objetivo es presentar el caso de un paciente con COVID-19 grave ingresado en una unidad de
cuidados intensivos (UCI) que utilizé una méascara de buceo adaptada, que se configura como una interfaz innovadora
para VNI, asi como la posicién de prono. Métodos: Reporte de caso de una paciente hospitalizada con diagnodstico
de COVID-19 que fue sometida a VNI precoz mediante mascara de buceo adaptada y la posicion de prono con respi-
racion espontanea durante 8 horas en la noche y 6 horas en el dia. Resultados: Paciente de sexo femenino, 56 afos,
hipertension arterial sistémica y obesidad, con tos seca, odinofagia, fatiga y disnea severa al ingreso. Tomografia
de térax con opacidades bilaterales en vidrio esmerilado. La VNI se instituyé de 1 a 2,75 veces/dia, durante 40-60
minutos, con presion positiva al final de la espiracion de 8 (7,25-8,00) cmH20 y presidn de soporte de 5,5 (4, 00 -6,00)
¢cmH20. Fugas de aire del 6 al 30%, con buena tolerancia. La posicién de prono con respiracion espontanea resulté en
un aumento de la saturacion de oxigeno periférico y una reduccién de las molestias respiratorias 30 minutos después.
Conclusién: La asociacién del uso de VNI con méascara de buceo adaptada y la posicidon de prono con respiracién
espontanea demostrd ser efectiva para prevenir la intubacion orotraqueal de una paciente con COVID-19 severo,
enfatizando la importancia de la intervencién propuesta.

Descriptores: Coronavirus. Insuficiencia respiratoria. Ventilacion no invasiva. Pronacion.

INTRODUCTION

At the end of 2019, a viral infection by the infec-
tious agent SARS-CoV-2 started and the disease was
called COVID-19.! Noninvasive ventilation (NIV) improves
pulmonary ventilation in patients with COVID-19,23 pro-
vided that precautions are taken to minimize the risk of
aerosolization.* Although the prone position has a strong
foundation in the Severe Acute Respiratory Syndrome
(SARS) for providing greater gas exchange,® a rigorous
clinical monitoring is necessary to avoid delay in orotra-
cheal intubation (OTI).6

There are still no reports of studies on the effects of
NIV with the adapted diving mask, because this is a new
interface with research on its use under development.
Such an interface is innovative, as it allows adequate
sealing to the face, thereby minimizing the risk of aerosol
generation in the environment. Aiming to contribute with
evidence on such a therapeutic proposal, the objective is
to present the case of a patient with severe COVID-19 ad-
mitted to an intensive care unit (ICU) who used NIV with
an adapted diving mask and the prone position during

spontaneous breathing. The study was approved by the
Research Ethics Committee and the National Research
Ethics Commission (CONEP) (CAAE 30783720.7.0000.5343)
of the Universidade de Santa Cruz do Sul, Santa Cruz do
Sul-RS, and informed consent was obtained.

CASE DESCRIPTION

Female patient, 56 years old, married, retired,
incomplete primary school, living in a city in the coun-
tryside of Rio Grande do Sul — RS, with systemic arterial
hypertension and obesity. She denied use of tobacco,
alcohol and/or other drugs. Ten days after the onset of
symptoms (dry cough, odynophagia and fatigue) with
further worsening in the last four days and severe dysp-
nea, she was admitted to the Intensive Care Unit (ICU) on
23.04.20. The diagnosis of SARS-CoV-2 infection through
the reverse transcription test followed by polymerase
chain reaction (RT-PCR) had been confirmed in the city
of origin on 20.04.20. Upon admission, she presented
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Table 1. Evolution of arterial blood gases during hospitalization in the Intensive Care Unit.

Hospital admission

Day 5 hospitalization

Day 14 hospitalization Hospital discharge

pH 749 741
PaO,, mmHg 100.2 99.6
PaCO,, mmHg 36.8 46.3
HCO,-, mEq/L 27.8 29.1
BE +4.3 +4.0
Sao,, % 98.0 97.7
FiO,, % 100 100
PaO,/FiO,, mmHg 100.2 99.6

7.36 7.42
853 89.2
527 40.6
29.5 25.9
+3.2 +1.4
94.7 96.8
32 21
266.5 4247

PpH: potential of hydrogen; PaO,: partial pressure of oxygen; PaCO,;: partial pressure of carbon dioxide; HCO,-: bicarbonate; BE: base excess; SaO, oxygen saturation of arterial

blood; FiO,;: fraction of inspired oxygen.

Figure 1. Computed tomography (CT) of a patient with COVID-19 at hospital admission.

lymphopenia (953 cells/ul - 12.7%), reduced hematocrit
(32%), increased C-reactive protein (CRP) (5.32 mg/dL),
DHL (1185 u/L) and D-dimer (3326.29 ng/dL), with RPaO,/
FiO, of 100.2 mmHg (Table 1). Chest computed tomogra-
phy (CT) revealed bilateral ground-glass opacities, pe-
ripheral and central, with consolidation and reticulation
affecting more than 75% of the lung area (Figure 1).

Oseltamivir 75 mg, azithromycin 500 mg and cef-
triaxone 1000 mg were started. Before hospitalization,
the patient was using hydroxychloroquine, which was
suspended on arrival at the institution. The use of full an-
ticoagulation with unfractionated heparin-UFH (25000 UI
FR/AMP 5 ml) intravenously started on 25.04.20, guided
by the increase of D-Dimer levels by more than 100% in
36 hours and was maintained until reaching the target
activated partial thromboplastin time (aPTT) (2-2.5 x the
normal value), since hemostatic disorders have been
related to SARS-CoV-2 infection.”® On April 28, 2020 (day
6 of hospitalization), UFH was changed to enoxaparin
(Img/kg 2x/day).

Non-invasive ventilation was used by means of the

adapted diving mask (Figure 2) in a mechanical ventila-
tor, with a High-Efficiency Particulate Arrestance (HEPA)
filter in the expiratory branch and a Heat and Moisture
Exchanger (HME) filter in tracheal Y. It was instituted
upon admission to the ICU and maintained until day 12
of hospitalization with the patient in the supine position,
performed 2 (1-2.75) times/day for 60 (40-60) minutes,
with PEEP levels of 8 (7.25-8.00) cmH,O and PSV of 5.5
(4.00-6.00) cmH,O. Adequate coupling was observed (air
leaks of 6-30%), the patient presented good tolerance,
reported dryness of the mouth/throat and slight pressu-
re when fixing the mask to the face.

The prone position during spontaneous breathing
has been used in patients with hypoxemia due to CO-
VID-19, as it improves oxygenation, reduces respiratory
effort and can prevent OTL>%% It was initiated on ad-
mission, with an increase in SpO,, a reduction in RR and
respiratory discomfort 30 minutes later. Such therapy
must be followed by strict monitoring of vital signs and
the level of consciousness for adequate decision making
on the need for OTL.2 In view of the good response and
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Figure 2. Air flow in the mechanical ventilation.

Image source: Onwtec Solucées em Engenharia e TecnoUnisc Company -
Universidade de Santa Cruz do Sul.
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Figure 3. Behavior of respiratory rate (RR), peripheral
oxygen saturation (SpO2) and fraction of inspired oxygen
(FiO2) during the use of NIV in hospitalization (A) and
during the prone position in hospitalization (B).

hemodynamic stability, it was decided to use the prone
position for 8 hours at night and 6 hours during the
day with supplementation of oxygen therapy. After two
days, as the patient reported cervical pain and difficulty
sleeping, 500 mg dipyrone (if necessary), Precedex (100

mcg/ml vial/ampoule 2 ml) and massage therapy in the
cervical and trapezoid areas were added.

From day 5 of hospitalization, the patient showed
a favorable response to NIV and the prone position and
improvement in dyspnea at rest with desaturation and
tachypnea only during decubitus change. The time in
prone position was gradually reduced (maintaining only
10 hours at night), as well as NIV time and oxygen supply
(Figure 3), with progression in kinesiotherapy procedures
and reestablishment of functionality. On 10.05.2020 (day 18
of hospitalization), the patient was discharged, breathing in
ambient air with resolution of hypoxemia (Table 2).

The present work is relevant because it is the first
study involving a diving mask adapted as an interface for
NIV. As a limitation, we emphasize that such findings can-
not be generalized, given the need for a bigger sample
size for a better foundation of the evidence found.

CONCLUSION

The association between the use of NIV and the
prone position during spontaneous breathing proved
to be effective in preventing the OTI of a patient with
severe COVID-19, demonstrating the importance of the
proposed intervention. Since this is a recent disease and
its pathophysiological mechanisms have not yet been
clarified, it is important to disclose treatments with po-
sitive outcomes that have been employed with accurate
and constant monitoring.
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