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Letter to the Editor 

Non-invasive respiratory supports on inspiratory effort in Covid-19: how and when is it matter 
of selection?  
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Dear editor, 
Non-invasive respiratory support (NRS) strategy has been widely 

used in management of Covid-19 acute respiratory failure (ARF) in order 
to avoid mechanical ventilation. However, there is an increasing 
attention about the potential risk of developing Ventilator Induced Lung 
Injury (VILI) or Patient Self-Induced Lung Injury (P-SILI) during NRS 
and the debate is still ongoing. 

We have read with great interest the study of Schifino et al. This 
study, to the best of our knowledge, is the first that makes a comparison 
between high-flow nasal cannula (HFNC), continuous positive airway 
pressure (CPAP) and non-invasive ventilation (NIV) in Covid-19 ARF, 
measuring respiratory mechanics parameters. The authors showed that 
the inspiratory effort progressively decreased in treatment with Venturi 
Mask (VM), HFNC, CPAP and NIV. Moreover, only NIV demonstrated to 
significantly reduce the tidal change in esophageal pressure (ΔPes) and 
so the inspiratory effort, leaving transpulmonary pressure constant, 
under the limit that have been considered safe in order to prevent lung 
damage. The authors also reported better gas exchange during CPAP and 
NIV with higher PaO2/FiO2 in comparison with VM [1]. 

Albeit several studies reported outcome data in patients with Covid- 
19 ARF treated with NRS, there is still a paucity of high-quality evidence 
and the main randomized control trials have shown in part contradictory 
results. The HENIVOT trial demonstrated no difference between helmet 
NIV (H-NIV) and HFNC in respiratory support-free days. This observa-
tion could be influenced by the absence of a control group receiving 
standard oxygen therapy. Nevertheless, two of the secondary outcomes 
(rate of endotracheal intubation and median number of days free of 
invasive mechanical ventilation) were respectively significantly lower 
and higher in patients treated with H-NIV than with HFNC [2]. In the 
Recovery trial, CPAP, but not HFNC, reduced the composite outcome of 
tracheal intubation or mortality within 30-days compared with 

conventional oxygen therapy [3]. 
The pathogenesis of lung damage in Covid-19 ARF and if it could lead 

to a “classical” form of acute respiratory distress syndrome (ARDS), are 
still matter of debate. The mechanisms of lung injury progression in 
Covid-19 ARF is an emergent issue and the high inspiratory effort could 
play an important role in this process. 

The study of Schifino et al. adds important information in the 
comprehension of respiratory mechanics during NRS treatment in 
Covid-19 ARF. The study population was classified as moderate-severe 
ARDS in early phase according to PaO2/FiO2 and imaging. Moreover, 
the value of inspiratory effort was found quite lower than that reported 
in “classical ARDS” (1). Tonelli et al. have shown that the inspiratory 
effort in Covid-19 ARF was lower than in non-Covid-19 one, suggesting a 
complex pathogenesis of hypoxemia in the patient involving also low 
ventilation/perfusion (V/Q) ratio and microvascular impairment. 
Furthermore, as Schifino et al, they described a significant lower 
inspiratory effort during NIV treatment [4]. 

In addition, the tree patients of the study of Schifino et al. who failed 
NRS approach had higher value of inspiratory effort that did not show a 
reduction during NIV trial before intubation [1]. The conclusions of the 
study, in our opinion, underline the importance of early monitoring of 
respiratory mechanics during NRS treatment. The changes in the inspi-
ratory effort, controlled through Δ Pes, could be an interesting param-
eter to investigate in the monitoring of NRS response during Covid-19 
ARF treatment. 

In the study of Schifino et al., patients were treated and monitored in 
supine position, according with the early stage described in Computed 
Tomography scans. The use of awake prone position (PP), in combina-
tion with different NRS in ARF Covid-19 patients, was reported in 
literature with various results. Ehrmann et al., in a meta-trial of six 
randomised controlled open-label superiority trials, showed that awake 
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PP in Covid-19 patients treated with HFNC significantly reduced the risk 
of intubation or death in comparison with standard care [5]. Yoshida 
et al. reported data about the respiratory mechanics changes during PP 
in awake ARDS patients. They showed that PP improves oxygenation, 
gives a more homogeneous distribution in lung aeration and reduces the 
inspiratory effort, dynamic lung stress and systemic inflammation [6]. 
PP could have a positive impact in respiratory mechanics for several 
reasons: recruitment of dependent lung regions, a more homogeneous 
distribution of V/Q ratio, alleviation of mediastinum’s compression of 
dorsal lung regions and change in chest wall elastance. The aforemen-
tioned physiopathological changes induced by PP could improve 
oxygenation and consequentially the need of different NRS. Although 
the data in Covid-19 ARF patients are limited, awake PP could reduce 
the risk of effort-dependent lung injury in moderate-to-severe ARDS 
especially in patients with mainly consolidative patter and extended 
pulmonary involvement. 

Further studies in respiratory mechanics are needed during NRS in 
Covid-19 ARF patients to better understand the early signs of excessive 
respiratory effort and their relationship with clinical outcomes in order 
to minimize the risk of VILI/P-SILI and progression of lung damage. 
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Falò G, Tonetti T, Cutuli SL, Pintaudi G, Tanzarella ES, Piervincenzi E, 
Bongiovanni F, Dell’Anna AM, Delle Cese L, Berardi C, Carelli S, Bocci MG, 
Montini L, Bello G, Natalini D, De Pascale G, Velardo M, Volta CA, Ranieri VM, 
Conti G, Maggiore SM, Antonelli M, COVID-ICU Gemelli Study Group. Effect of 
Helmet Noninvasive Ventilation vs High-Flow Nasal Oxygen on Days Free of Res-
piratory Support in Patients With COVID-19 and Moderate to Severe Hypoxemic 
Respiratory Failure: The HENIVOT Randomized Clinical Trial. JAMA 2021;325(17): 
1731–43. https://doi.org/10.1001/jama.2021.4682. May 4PMID: 33764378; 
PMCID: PMC7995134. 

[3] Perkins GD, Ji C, Connolly BA, Couper K, Lall R, Baillie, et al. The RECOVERY-RS 
randomized clinical trial. JAMA 2022;327(6):546–58. https://doi.org/10.1001/ 
jama.2022.0028. PMID: 35072713; PMCID: PMC8787685. 

[4] Tonelli R, Busani S, Tabbì L, et al. Inspiratory Effort and Lung Mechanics in Spon-
taneously Breathing Patients with Acute Respiratory Failure due to COVID-19: A 
Matched Control Study. Am J RespirCrit Care Med 2021;204(6):725–8. https://doi. 
org/10.1164/rccm.202104-1029LE. 

[5] Ehrmann S, Li J, Ibarra-Estrada M. Awake prone positioning for COVID-19 acute 
hypoxaemic respiratory failure: a randomised, controlled, multinational, open-label 
meta-trial. Lancet Respir Med 2021;9:1387–95. https://doi.org/10.1016/S2213- 
2600(21)00356-8. pmid: 34425070. 

[6] Yoshida T, Tanaka A, Roldan R, et al. Prone Position Reduces Spontaneous Inspi-
ratory Effort in Patients with Acute Respiratory Distress Syndrome: A Bicenter 
Study. Am J RespirCrit Care Med 2021;203(11):1437–40. https://doi.org/10.1164/ 
rccm.202012-4509LE. 

Martina Floraa,*, Mariano Mollicaa, Giuseppe Fiorentinoa, Antonio 
M. Esquinasb 

a Department of Respiratory Pathophysiology, Monaldi-Cotugno Hospital, 
Naples, Italy 

b Intensive Care Unit, Hospital Morales Meseguer, Murcia, Spain 

* Corresponding author at: Department of Respiratory Pathophysiology, 
Monaldi-Cotugno Hospital, Naples, Italy 

E-mail address: martinafloraa@gmail.com (M. Flora). 

Letter to the Editor                                                                                                                                                                                                                              

https://doi.org/10.1016/j.ejim.2022.04.012
https://doi.org/10.1016/j.ejim.2022.04.012
https://doi.org/10.1001/jama.2021.4682
https://doi.org/10.1164/rccm.202104-1029LE
https://doi.org/10.1164/rccm.202104-1029LE
https://doi.org/10.1016/S2213-2600(21)00356-8
https://doi.org/10.1016/S2213-2600(21)00356-8
https://doi.org/10.1164/rccm.202012-4509LE
https://doi.org/10.1164/rccm.202012-4509LE
mailto:martinafloraa@gmail.com

	Non-invasive respiratory supports on inspiratory effort in Covid-19: how and when is it matter of selection?
	Declaration of Competing Interest
	References


