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Abstract

BACKGROUND

Since the outbreak of coronavirus disease 2019 (COVID-19) in Wuhan, China in
December 2019, the overall fatality rate of severe and critical patients with
COVID-19 is high and the effective therapy is limited.

CASE SUMMARY

In this case report, we describe a case of the successful combination of the prone
position (PP) and high-flow nasal oxygen (HFNO) therapy in a spontaneously
breathing, severe COVID-19 patient who presented with fever, fatigue and
hypoxemia and was diagnosed by positive throat swab COVID-19 RNA testing.
The therapy significantly improved the patient's clinical symptoms, oxygenation
status, and radiological characteristics of lung injury during hospitalization, and
the patient showed good tolerance and avoided intubation. Additionally, we did
not find that medical staff wearing optimal airborne personal protective
equipment (PPE) were infected by the new coronavirus in our institution.

CONCLUSION

We conclude that the combination of PP and HFNO could benefit spontaneously
breathing, severe COVID-19 patients. The therapy does not increase risk of
healthcare workers wearing optimal airborne PPE to become infected with virus
particles.

Key Words: COVID-19; Hypoxemia; High-flow nasal oxygen; Intubation and prone
position; Case report
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Core Tip: The outcome of severe patients with coronavirus disease 2019 (COVID-19) is
poor and the effective therapy is limited. We report a case of the successful combina-
tion of the prone position and high-flow nasal oxygen therapy in a spontaneously
breathing, severe COVID-19 patient. The findings showed that the co-intervention
therapy benefits the patient in improving clinical symptoms, oxygenation status and
radiological features of lung injury, and helps the patient avoid intubation.
Additionally, it does not increase the risk that healthcare workers could become
infected with virus particles.

Citation: Xu DW, Li GL, Zhang JH, He F. Prone position combined with high-flow nasal
oxygen could benefit spontaneously breathing, severe COVID-19 patients: A case report. World
J Clin Cases 2021; 9(17): 4381-4387

URL: https://www.wjgnet.com/2307-8960/full/v9/i17/4381 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i17.4381

INTRODUCTION

Since the first report of cases from Wuhan, a city in Hubei Province in China, at the
end of 2019, coronavirus disease 2019 (COVID-19) has spread quickly around the
world[1]. Currently, more than one hundred and twenty million confirmed cases have
been reported to date worldwide[2]. Most cases of COVID-19 infection are mild and no
deaths have been reported among noncritical cases[3]. However, almost one-fifth of
COVID-19 patients have been classified as severe (14%) or critical (5%), progressing
rapidly to acute respiratory distress syndrome (ARDS), septic shock and/or multiple
organ dysfunction or failure[3]. Moreover, the intubation rate and mortality were high
among critical cases[3,4]. Here, we report a successful example of a spontaneously
breathing, severe COVID-19 patient who was successfully treated with “prone
position (PP) combined with high-flow nasal oxygen (HFNO)” co-interventions.

CASE PRESENTATION

Chief complaints
The patient presented with fever and fatigue that had lasted for 5 d.

History of present illness

A 33-year-old healthy male presented to a local hospital reporting 5 d of fatigue and
fever (from January 25 to 29, 2020). His condition did not improve after treatment
(ribavirin, paramivir and tradition Chinese medicine). Then, when his throat swab
COVID-19 RNA test came back positive on January 29, 2020, he was diagnosed
COVID-19 and was transferred to our hospital.

History of past illness
The patient had no remarkable past medical history.

Personal and family history
The patient had no markable personal and family history.

Physical examination

The vital signs on presentation to our hospital were temperature of 37.1 °C, heart rate
of 77 beats/min, blood pressure of 147/74 mmHg, respiratory rate of 15 beats/min,
and oxygen saturation (SpO2) of 98% on room air. The examination of respiratory
system was normal.

Laboratory examinations
Laboratory data on presentation in our institution revealed a white blood cell count of
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3.18 x 10°/L, neutrophil ratio of 75.2%, lymphocyte ratio of 16.2%, aspartate
aminotransferase of 27 U/L, alanine aminotransferase of 19 U/L, blood urea nitrogen
of 4.7 mmol/L, creatine kinase of 71.1 mmol/L, C-reaction protein of 8.0 mg/L, and an
arterial blood gas (ABG) of pH: 7.41, PaO,: 87.0 mmHg, and PaCO,: 38.0 mmHg on
room air.

Imaging examinations
The results of the patient’s chest computed tomography (CT) scan during hospital-
ization are shown in the treatment section (Figure 1).

FINAL DIAGNOSIS
COVID-19.

TREATMENT

The patient received lopinavir/ritonavir, oseltamivir, interferon-a and traditional
Chinese medicine after admission, according to the “Guidelines for the Diagnosis and
Treatment of Novel Coronavirus Infection” by the National Health Commission (trial
version 4). However, the patient’s condition worsened, manifesting a persistent fever
(maximum temperature: 38.9 °C), chest tightness and shortness of breath occurring at
rest on hospital day (HD) 6 (February 3, 2020). The patient’s SpO, decreased to 91%
and conventional oxygen therapy (COT) was performed. An ABG analysis showed
pH: 7.44, PaO, 57.3 mmHg, and PaCO, 37.7 mmHg, at a FiO, of 0.33 (Figure 2). The
chest CT revealed bilateral focal ground-glass opacity associated with consolidation in
the right lower lobes (Figure 1A). At this point, PP was initiated (HFNO and a non-
invasive ventilator was not available at that time) and was carried out by our staff
wearing optimal airborne personal protective equipment (PPE) according to the
previous study[5]. The patient was placed in the PP for 6 h per day with estazolam 1
mg administered orally daily, which he tolerated well. However, the patient’s
condition did not improve after PP therapy. The ABG analysis showed pH of 7.44,
PaO, of 52.4 mmHg, and PaCO, of 39.1 mmHg, at a FiO, of 0.33 (Figure 2), while CT of
the chest revealed consolidation in the right and left lower lobes on HD 9 (February 6,
2020) (Figure 1B). Then, the co-intervention with PP and HFNO (at a flow of 40 L/min
and a FiO2 of 35%) was performed and the patient concurrently received corticos-
teroid and immunoglobulin therapy. The patient showed gradual improvement in
clinical symptoms, oxygenation and the radiological changes of the lungs during the
co-intervention (Figures 1C and 2). On HD 15 (February 12, 2020), the patient’s
condition had markedly improved. ABS analysis in the supine position showed pH of
7.44, PaO,of 70.0 mmHg, PaCO, of 41.0 mmHg, and COT at a FiO, of 0.21 (Figure 2). A
CT scan of the chest revealed that the ground-glass opacities and consolidations were
dissipating (Figure 1D). The co-intervention was completed on HD 16 (February 13,
2020). On HD 21 (February 18, 2020), the patient’s vital signs were normal. The ABG
analysis showed pH of 7.45, PaO,of 78.9 mmHg, and PaCO, of 42.2 mmHg, on room
air, while a CT scan of the chest revealed further resolution of the lesions (Figure 1E).
Two throat swab COVID-19 RNA tests were negative (February 17 and 19, 2020).

OUTCOME AND FOLLOW-UP

The patient was discharged in good condition on HD 24 (February 21, 2020). He was
found to be completely recovered at a 3-mo follow-up appointment (Figure 3) and
chest CT was normal on May 23, 2020 (Figure 1F).

DISCUSSION

It is well known that COVID-19 typically affects the respiratory system of human
beings and some patients will develop profound acute hypoxemic respiratory failure
requiring hospitalization and oxygenation support[6]. Most patients with hypoxemia
received COT or HFNO alone as initial support; however, the success rates of these
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Figure 1 Chest computed tomographic scans in the patient with coronavirus disease 2019. A: Chest computed tomographic (CT) scan taken on
hospital day (HD) 6. It revealed bilateral focal ground-glass opacity associated with consolidation in the right lower lobes; B: Chest CT scan taken on HD 9 [3 d after
prone position (PP) and conventional oxygen therapy]. It revealed consolidation in the right and left lower lobes; C and D: Chest CT scans taken on HDs 12 and 15,
respectively. They revealed ground-glass opacities and consolidations being dissipated during the PP and high-flow nasal oxygen therapy; E: Chest CT scan taken
on HD 21. It revealed further resolution of the lesions; F: Chest CT scan taken on follow-up. It was normal.

Jaishideng®

treatments were low([7]. This is because the small airway cavities of these patients are
blocked by a large number of mucus plugs, which leads to atelectasis and ventilation-
perfusion mismatch[8]. Under these circumstances, COT or HFNO alone cannot
improve the worsening oxygenation status in patients with COVID-19, which leads to
higher intubation and mortality rates. In our case, the patient received COT alone after
admission; however, his oxygenation deteriorated (PaO,/FiO, of 198) and was
accompanied by radiological changes of the lungs, i.e. bilateral focal ground-glass
opacity and consolidation. Then, PP respiratory support was performed by our team.
PP respiratory support refers to the delivery of respiratory support with the patient
lying in the PP. It reduces the ventral-dorsal transpulmonary pressure difference and
dorsal lung compression, and improves lung perfusion, with resultant improvement in
gas exchange[9]. Previous studies have demonstrated that early PP combined with
HFNO could improve oxygenation and avoid the need for intubation in moderate
ARDS patients with non-COVID-19 conditions; moreover, the PP was well tolerated in
these cases[10,11]. Recently, in a retrospective study, 10 non-intubated, spontaneously
breathing patients with severe COVID-19 received early awake PP combined with
HFNO. The results revealed that the oxygenation of all patients was improved and
none progressed to critical condition or needed endotracheal intubation[12]. It is
interesting to note that although PP combined with HFNO improved the oxygenation
and lung injury in radiological features of the patient in our case, the effect of PP
combined with COT is not good in the early period. Despres et al[13] showed similar
findings reporting on PP combined with HFNO or COT in severe COVID-19 patients.
The results revealed that compared with PP combined with COT therapy, PP
combined with HFNO significantly improved oxygenation and decreased the
incidence of intubation. This result may be explained by the fact that, first, humidified
and heated air is thought to facilitate airway secretion clearance and avoid airway
desiccation and epithelial injury[14,15]. Second, high airflow rates could washout
nasopharyngeal dead space and improve breathing patterns (e.g., increased minute
ventilation, decreased respiratory rate), and improve oxygenation[13]. Third, HFNO
create a positive end expiratory pressure effect, contributing to decreasing the work of
breathing and enhance oxygenation[16]. Of note, the potential harm of the new
coronavirus particle aerosol generated by HFNO could place medical staff at high risk
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Figure 2 Oxygenation in patient with coronavirus disease 2019 during the period of the combined therapy of prone position and
conventional oxygen therapy or high-flow nasal oxygen. COT: Conventional oxygen therapy; HFNO: High-flow nasal oxygen; PP: Prone position.
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Figure 3 Course of the patient infected with coronavirus disease 2019. COVID-19: Coronavirus disease 2019; COT: Conventional oxygen therapy;
HFNO: High-flow nasal oxygen; PP: Prone position.

of infection[17]. Fortunately, we did not find that medical staff wearing optimal
airborne PPE were infected by the new coronavirus in our institution.

There are some limitations in our report. Our findings were derived from a single
patient, and there needs to be further assessments in more patients. Also, we reported
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the benefits of the therapy in a spontaneously breathing patient with severe COVID-19
infection but did not evaluate the comfort of the patient. Previous study has shown
that the tolerance and compliance of a patient might influence the therapy[18].

CONCLUSION

In summary, our case demonstrates that combination of PP and HFNO could benefit
spontaneously breathing, severe COVID-19 patients in improving clinical symptoms,
oxygenation status and radiological features of lung injury. Moreover, the therapy
does not increase the risk that healthcare workers wearing optimal airborne PPE could
become infected with virus particles.
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