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Implications for clinical practice

� Early prone positioning in COVID-19 patients with high-flow nasal cannula may be an alternative to invasive ventilation.
� This technique is feasible for the management of COVID-19 patients during a pandemic situation.
Case presentation

A 54-year-old man presented in a university hospital emer-
gency department with fever (39 �C) for eight days and progressive
shortness of breath within the last 24 hours. On admission, disease
severity according to the Acute Physiology and Chronic Health Dis-
ease Classification System II (Apache II) was 9 and the Sequential
Organ Function Assessment (SOFA) score was 4.

Arterial blood gas analysis in ambient conditions: pH:
7.48 mmHg, p02 53 mmHg, pC02 30 mmHg and oxygen saturation
of 95%. A chest X-ray revealed bilateral lung infiltrates.

Under the diagnosis of Covid-19 pneumonia, the patient was
treated with nasal oxygen at two litres per minute (lpm), received
antiviral and antimicrobial therapy. The PCR test confirmed posi-
tive for SARS-CoV-2 on day three of admission. The patient’s condi-
tion gradually deteriorated, with progressive respiratory
insufficiency (PaO2 of 68 mmHg with FiO2 of 35%). The patient
was admitted to the ICU and required high-flow nasal canula
(HFNC) plus high-flow oxygen, administered as 80% FiO2 at 60
lpm, with the patient rotated into awake prone position (PP) for
several hours each day due to a PaFIO2 < 150. The treatment was
better tolerated by the patient when PP was combined with lateral
position. After six days in ICU a total of 37 hours was in PP, 38 hours
in lateral position and 9 hours in prone plus lateral position. During
prone and lateral position hours, an improvement in the oxygena-
tion parameters was observed (Fig. 1).

Five days after admission to ICU, HFNC were changed to a ven-
turi mask (FiO2 40%) with PaFIO2 of around 200. A day later, the
patient was discharged from the ICU and three days later from
hospital.
Discussion

Among non-invasive options HNFC and awake PP, continuous
positive airway pressure (CPAP) or bilevel positive airway pressure
(BI-PAP) can be used provided the patient does not make excessive
inspiratory effort (Marini and Gattinoni, 2020). In our case, the
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Fig. 1. Values of PaO2/FiO2 ratio and body positions of the patient during the ICU time.
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patient improved progressively on HNFC combined with awake
lateral and PP.

In a prospective observational study, Ding et al. (2020) evalu-
ated the early use of NIV or HFNC combined with awake PP, con-
cluding that this approach is a safe and well tolerated option for
a relevant portion of patients, as intubation was avoided in up to
half of subjects with moderate-severe ARDS. Scaravilli et al.
(2015) described a series of 15 non-intubated patients with acute
respiratory failure, observing that PP was associated with a signif-
icant improvement in oxygenation. These patients showed a high
tolerance to PP with no cases of accidental removal of catheters
or facial oedema and pressure ulcers typically observed in intu-
bated patients in PP (Jové Ponseti et al., 2017). In their series of
nine Covid-19 patients treated with HNFC and PP, Tu et al.
(2020) changed the patients’ position twice a day, thereby report-
ing improved oxygenation.

The position of our patient was changed every 4 hours. We also
lateralized the patient, using pillows, as this position also main-
tained oxygenation. Lateral positioning helped to improve oxy-
genation and to maintain pronation for periods close to those
proposed in clinical guidelines in sedated patients (Papazian
et al., 2019). This autonomy prevented nurse interventions, recog-
nized as very positive features in patients requiring highly restric-
tive isolation.

The advantages of HFNC with PP, as previously described for
other patients (Papazian et al., 2016), also apply to patients with
Covid-19 and make it preferable to other NIV therapies (Geng
et al., 2020). One major advantage of HFNC is that it does not
require human-machine interactions and ongoing bedside moni-
toring and care. It requires also a very short learning curve
(Renda et al., 2018), which is undoubtedly a major advantage in
a pandemic scenario, as an exponential increase in the number of
severely ill patients requires the recruitment of inexperienced
health professionals (Raurell-Torredà et al., 2020). Another inter-
esting point of the use of HFNC with PP is that when the patient
is awake and collaborative, fewer professionals are required for
position changes, which, in turn, minimizes contact risk.

A controversial issue with the use of HFNC in patients with
Covid-19 is that healthcare workers could be at increased risk of
infection due to potential aerosolization of virus particles, with
2

some authors recommending that HFNC use should be highly
restricted or even contraindicated in the treatment of patients with
Covid-19 (Ñamendys-Silva, 2020; Lyons and Callaghan, 2021). As a
possible solution, to reduce the risk of transmission through dro-
plets or aerosols, He et al. (2020) propose that the patient wears
a surgical mask during HFNC use and when healthcare workers
(HCW) enter in the room they make use of appropriate personal
protective equipment (PPE) as also suggested by Lormans et al.
(2021). Our standard operating procedures (SOPs) recommend
using PPE with FFP2, FFP3 or SN95 masks. In the case of our
patient, subsequent PCR testing in our healthcare professionals dis-
carded infection by SARS-CoV-2.
Conclusion

The use of HFNC and awake prone and combination with lateral
position seems an effective alternative to invasive mechanical ven-
tilation in this kind of patients. This technique requires a very short
learning curve, which represents a major advantage in a pandemic
scenario, due the recruitment of inexperienced healthcare
professionals.
Consent

Written informed consent was obtained from the patient for the
publication of this case report and the accompanying images.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
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