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Objective: To evaluate the impact of early prone positioning in combination with HFNC or 
NIPPV on moderate to severe ARDS patients. 
 
 
Methodology (design, inclusion and exclusion criteria, interventions compared, outcomes 
evaluated) 
 
This study was a prospective observational cohort study that occurred in an ICU setting at two 
“university” teaching hospitals in China between January 2018 and April 2019.   
 
Inclusion criteria:  Patients diagnosed with moderate – severe ARDS based on Berlin criteria (see 
below) (PaO2/FiO2 < 200) after NIV with PEEP 5 FiO2 0.5 for at least 30 minutes.  
 
Exclusion criteria: Included signs of impending respiratory failure despite NIV (RR>40, PaCO2 > 
50, pH< 7.3), emergent need for intubation, hemodynamic instability, inability to tolerate PP  
 
Interventions compared included HFNC, HFNC + prone positioning (PP), NIV, NIV + PP. HFNC 
was used with a max flow rate of 60 L/min and max FiO2 of 0.9. NIV was utilized as CPAP or 
BiPAP. Prone positioning intervention was added for at least 30 minutes and maintained until no 
longer tolerated by the patient. Prone positioning performed at least 2 times daily.  
 
Outcomes evaluated 
 Primary outcome: efficacy of PP combined with HFNC/NIV for avoidance of intubation  
Secondary outcomes: 1. efficacy of PP combined with HFNC/NIV  to increase in PaO2/FiO2 
ratios between HFNC/NIV alone and with the addition of PP to each. 2. Identify a threshold 
PaO2/FiO2 for PP efficacy 3. Safety outcomes for each of the PP interventions. 
 
 
 
 
 

Comments 
 

A. Are the results of the study valid? 
Answer questions below 

  

 

1. Were patients randomized?  
 
 

They were not randomized.  

2. Was randomization concealed (Blinded) 
 
  

N/A 

3. Were patients analyzed in the groups to  
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which they were randomized?    N/A 

 
 

4. Were patients in the treatment and control 
groups similar with respect to known 
prognostic factors? 
 
 
 

Patients in the study were similar though with 
varying disease severity from moderate to 
severe ARDS, 50% of patients being moderate 
and 50% severe. Patients were similar in age 
range and with the majority of ARDS caused 
by viral respiratory illnesses. Men were over-
represented (13/20) at 65%.   
 

C. Did experimental and control groups 
retain a similar prognosis after the study 
started (answer the questions below)? 
 

 

1. Were patients aware of group allocation? 
 
 

Yes.  
 
 
 

2. Were clinicians aware of group allocation? 
 

Yes.  
 
 
 

3. Were outcome assessors aware of group 
allocation? 
 

Yes.  

4. Was follow-up complete? All 20 subjects were followed throughout their 
disease treatment, though 9 patients required 
intubation removing them from data collection 
for secondary outcomes. There was no long-
term follow-up. 

D. What were the results?  
1. How large was the treatment effect? 
(difference between treatment and control 
group).  

The study authors used a surrogate estimation 
of the “usual” intubation rate of this patient 
population of around 75% and reported that 
their intubation rate of 45% was statistically 
different from previously reported data which 
is not valid. They do not report CI’s between 
their success and failure group. Their sample 
size is very small and their reported standard 
deviations suggest no statistical difference had 
CI’s been calculated.    
 
Secondary outcome measurements of P/F ratios 
between treatment interventions showed some 
areas of statistical significance of PaO2/FiO2: 
In success patients:  
HFNC vs HFNC+PP 95 ± 22 vs. 130 ± 35 p=0.016 
HFNC+PP vs NIV 131 ± 38 vs. 156 ± 36 p=0.046 
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In failure patients:  
NIV vs. NIV + PP 111 ± 20 vs. 77 ± 14 p= 0.011  
 
Additional variables measured across the non-
intubated/intubated groups were not 
statistically significant except for the P/F ratio 
prior to prone positioning (significantly higher 
in success group), and SpO2 before prone 
positioning (higher in success group). 

2. How precise was the estimated treatment 
effect at a 95% confidence interval?  
 
 

There were no CI’s reported and small sample 
size would likely be represented by wide CI’s 
 

D. How can I apply the results to patient 
care 

 

IV. Were the study patients similar to my 
patients?   
 

There was no data given on preexisting 
conditions of the patients or the location of the 
facilities (urban/rural), but I would say severe 
respiratory disease would be similar between 
our populations. Though these patients were 
not Covid-19 ARDS patients, they did have 
viral/bacterial respiratory infections leading to 
ARDS which I assume shares some overlap. 
The study shows increased efficacy of adding 
PP to moderate-severe ARDS patients which 
would be reasonable to attempt in the 
emergency department to avoid intubation. 
 

1. Were all clinically important outcomes 
considered?  
 

They considered important short-term 
outcomes (need for intubation, improved P/F 
ratios, ECMO, death) but did not include any 
reporting on data such as ICU days, Ventilator 
Initiated lung injury or any long-term data on 
patient recovery.   

2. Are the likely treatment benefits worth the 
potential harms and costs?  
 
 

Uncertain. The addition of prone positioning of 
itself did not seem to have any negative effects 
on patient outcomes though the study was 
probably underpowered to identify harms.  
Though one concern discussed by the authors 
was delaying intubation for non-invasive PP in 
patients that did need more invasive ventilation 
in the severe ARDS group could be harmful. 
No cost analyses offered. 
 

 
 
 
Limitations: The study had a very small sample size (N=20) with an observational cohort design 
reducing the validity of results. Patients were also given interventions as needed for their level of 
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illness, so not all patients were given each intervention, further reducing the amount of 
measurable data for the different treatment modalities.  
Non-randomization of interventions predisposes to selection bias 
No reporting on the basis of the technique or time intervals of proning 
Underpowered to report harms.  
No follow-up    
 
Clinical Bottom Line: In patients with less severe forms of ARDS associated with infection, the 
use of prone posturing with HFNC and NIV may be of clinical utility. More vigorous studies are 
warranted to assess efficacy as well as potential harms. In the context of the Covid-19 pandemic 
and concerns regarding resources such as mechanical ventilator availability this untested clinical 
approach may warrant consideration on a case-by-case basis.   
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