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SILI ?



COVID-19 ARDS



Ipertensione polmonare nell’ARDS

Vascolarizzazione polmonare 
normale

Vascolarizzazione polmonare 
nell’ARDS



Early after establishment of mechanical ventilation, pts with COVID-19 show 
a conventional ARDS phenotype, with heterogeneity in respiratory 
mechanics, aeration loss related to the degree of hypoxemia, and inter-
individually variable recruitability. 
Physiological differences between COVID-19 pts and ARDS from other 
etiologies appear clinically negligible. 
Until other data emerge, clinicians treating COVID-19 patients should 
adhere to most recent guidelines regarding ARDS management



Gestione non invasiva dell’insufficienza
respiratoria acuta ipossiemica

Grieco – ICM 2021



NIV in hypoxemic or hypercapnic patients:

Is there a different impact?



DELAYED INTUBATION INCREASES MORTALITY

Carrillo A et al. Intensive Care Med 2012;38:458-466
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NIV IN PATIENTS WITH ARDS: THE LUNG-SAFE ANALYSIS

Bellani G et al. Am J Resp Crit Care Med 2016;10.1164/rccm.201606-1306OC (18-October-2016)

ARDS patients: 3,022

ARDS within 2d to ARF onset: 2,813

Invasive MV

2,377 (84.5%)

Limitation of care

578 (24.3%)

Mortality

499 (86.3%)

No limitation of care

1,799 (75.7%)

Mortality

462 (25.7%)

Mild 714 (85.7%)

Moderate 1,106 

(82.7%)

Severe 557 (86.8%)

NIV 
436 (15.5%)

Failure

131 (30%)

Mortality

59 (45.4%)

Success

218 (50%)

Mortality

35 (16.1%)

Limitation of care

87 (20%)

Mortality

62 (71.3%)

Mild 119 (14.3%)

Moderate 232 (17.3%)

Severe 85 (13.2%)

Mortality

94/349(26.9%)

459 ICUs

50 Countries

NIV as a first-line strategy in pts with AHRF 
is the balance between the potential 
benefits of avoiding intubation and the 
risks deriving from SILI.





Prospective, multiple-center cohort study
147 pts in 3 european ICUs

NIV applied as first-line intervention in 
ARDS avoided intubation in 54% of pts
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ARDS : Self inflicted Lung Injury (SILI)
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Presssione trans vascolare 
Pcap-Ppl =8- - 20 = +28 

Ventilazione 
Meccanica
controllata

Ventilazione  In PSV

Transpulmonary Pressure 
Paw-Ppl =30+20 = 50

Pressione transpolmonare 
Paw-Ppl =30-10= 20

Pressione trans vascolare 
Pcap-Ppl =12 - 10 = +2 





Noninvasive Ventilation for 
patients with Hypoxemic ARF

Semin Respir Crit Care Med 2014;35:492–500.

Come identificare i pazienti in cui i
rischi della NIV superano i vantaggi?



In pts with PaO2/FIO2 < 200 mm Hg, Vte
>9.5 mL/kg PBW predicted NIV failure 
(sensitivity 82% specificity of 87%).
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10.6 x 70 =742 ml

PIP 13 cmH2O

742/27 + PEEP= 32 cmH2O



AJRCCM Volume 202 Number 4 | August 15 2020

NIV failure NIV Success NIV failure NIV Success 



Paziente ipossiemico fallimento della NIV e valutazione SILI



4777 ARF
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Appraisal

• NIV applied intermittently and 
without standardized protocol and 
balanced experience of the centres 
involved

• NIV Intermittence has unavoidably 
induced derecruitment.

• Cross over
• Difference in mortality due to higher 

no. of circulatory shock in the NIV 
group respect

• If this is true, why pts had a delay of 
intubation instead a prompt invasive 
mechanical ventilation?
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Respiratory non-invasive therapies for COVID-19: recommendations from scientific societies



JAMA 2021

Among pts with severe COVID-19, use of high-flow 
oxygen through a nasal cannula significantly decreased 
need for mechanical ventilation support and time to 
clinical recovery compared with conventional low-flow 
oxygen therapy.



HFOT could be used to improve oxygenation, if conventional 
O2 failed and there is no urgent indication for intubation or 
as a surrogate while waiting for intubation

Batteria

O2 ALTA PRESSIONE



The 3 modes of NRS
 had similar impact on
• Mortality
• ETI rate
• Hospital LOS

Observational study, data from 
670 pts with confirmed Sars CoV 2 
disease referred to pulmonology 
units in 9 hospitals



Li J et al , ERJ 2020; 55: 20008982

Massive numbers of clinicians have been infected during the COVID-19 outbreak, which has raised 
concerns around implementing aerosol-generating procedures. Consequently, there appears to be a 
trend to avoid HFNC. 
The scientific evidence of generation and dispersion of bio-aerosols via HFNC summarised here shows a 
similar risk to standard oxygen masks



The addition of a simple type I surgical 
mask may provide an effective tool to 
further reduce droplet deposition due to 
exhaled gas flow, except at mask leaks



Ferioli M et al Eur Respir Rev 2020; 29:200068

CHEST2015; 147(5): 1336 - 1343



Effect of Noninvasive Ventilation Delivered by Helmet
vs Face Mask on the Rate of Endotracheal Intubation
in Patients With Acute Respiratory Distress Syndrome
A Randomized Clinical Trial
Bhakti K. Patel, MD; Krysta S.Wolfe, MD; Anne S. Pohlman, MSN; Jesse B. Hall,

Single center RCT on 83 ARDS pts









PaO2/FiO2≤200 
entro 24 ore 

dall’ammissione

Impostazioni
• FiO2: 50-70%
• Flusso: 60 lpm
• Temperatura:  31-37°C

Grieco et al, JAMA 2021



Outcome primario

Grieco et al, JAMA 2021

Outcome secondari – IOT secondo 

criteri predefiniti



PaO2 /(FIO2 x VAS dyspnea) > 30 PaO2 /(FIO2 x VAS dyspnea) < 30

American Journal of Respiratory and Critical Care Medicine Volume 205 Number 3 | February 1 2022 



PP was feasible and improved oxygenation in non-
intubated, spontaneously breathing pts with ARF



Pronazione in respiro spontaneo?

Lo strain dinamico è il principale 
responsabile del VILI, ma ∆Pes e 

pendelluft sono i prinicipali 
determinanti dello P-SILI!

Modifiche gravitazionali sulle piccole vie aeree, rotazione laterale del collo



Probabilmente non 
esiste una strategia 
perfetta per tutti i 

pazienti:
Individualizzazione!
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