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Abstract:  
Background and Objectives: This observational prospective study was carried out to assess and compare the 
outcome of non-invasive ventilation (NIV) and high-flow nasal cannula (HFNC) therapy as respiratory support 
in patients suffering from acute hypoxemic respiratory failure.  
Methods: This study included 137 patients. The modality of respiratory therapy was determined by the treating 
physician, and 60 and 77 patients received HFNC and NIV as initial respiratory support, respectively. The 
patients were followed for 28 days or till death (whichever was earlier). The primary outcome was number of 
ventilator-free days and secondary outcomes were duration of respiratory support, need for intubation, and 
duration of ICU stay and hospital stay and 28-day mortality after initiation of respiratory support. 
Results: It was observed that the number of ventilator-free days (primary outcome) at day 28 was similar in 
both HFNC group (median 28 days) and NIV group (median 28 days). The 28 day mortality was found to be 
lower in HFNC group (28.3%) than in NIV group (39%) but it was not statistically significant (p 0.26). The 
intubation rate was also lower in HFNC group (33.3%) compared with NIV group (48.1%) but this difference 
was not statistically significant (p 0.12). The duration of initial support with HFNC (3 days, IQR 3-7) was 
significantly less than with NIV (5 days, IQR 1.25-6; p<0.05). The duration of ICU stay [8 days (IQR 5-12) vs 
13 days (IQR 7.5-17.5)] and hospital stay [13 days (IQR 11-18) vs 18 days (IQR 11-25)] was significantly lower 
in HFNC group compared with NIV group (p<0.05). 
Conclusion: It is concluded that HFNC was a better modality of respiratory support, as its use is associated with 
shorter ICU and hospital stay, more number of support-free days and it is required for lesser duration than NIV, 
though there is no difference in number of ventilation-free days, endotracheal intubation rate, or mortality rate at 
day 28 from initiation of respiratory support. 
Keywords: Acute Hypoxemic Respiratory Failure, Non-Invasive Ventilation, High Flow Nasal Oxygen 
Therapy, Respiratory Support. 
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Introduction 

Acute respiratory failure and the subsequent need 
for respiratory support, is a frequent cause of 
admission of adults to an intensive care unit. For 
such patients, mechanical respiratory support is 
required owing to hypoxemia, ventilatory failure, 
or both, or for increased work of breathing. 
Respiratory support can be provided to the patient 
in either a non- invasive or invasive manner. Acute 
hypoxemic respiratory failure (AHRF) is 
characterised by an arterial oxygen tension (PaO2) 
lower than 60 mmHg with a normal or low arterial 

carbon dioxide tension (PaCO2), with a SpO2 
corresponding to ~ 90%. [1] AHRF may be 
managed by supportive measures, such as 
increasing concentration and flow with or without 
positive pressure through either non-invasive or 
invasive interface, along with definitive therapy for 
treatment of the underlying cause. Invasive 
mechanical ventilation involves the insertion of an 
artificial airway (an endotracheal or tracheostomy 
tube). Although this is regarded as a life-saving 
treatment, it comes with multiple inherent risks to 
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patients. These risks include development of 
ventilator- induced lung injury [2], ventilator-
associated pneumonia [3], or need for sedation with 
or without paralysis resulting in ICU-acquired 
weakness [4] or longer ICU and hospital stay [5]. 
Invasive mechanical ventilation should be avoided 
whenever possible, yet in some cases, intubation 
and mechanical ventilation are unavoidable [6].  

Non-invasive respiratory modality is the preferred 
method of respiratory support for acute hypoxemic 
respiratory failure that can be delivered via any of 
the following approaches. 

• Oxygen delivery devices 
• High-flow nasal cannula (HFNC) 
• Non-invasive positive-pressure ventilation 

(NIV) 

The type of delivery device chosen depends on the 
severity and the cause of the patient’s acute 
respiratory failure, and each device has benefits and 
drawbacks that determine its usefulness in clinical 
practice. 

The heated and humidified high-flow nasal cannula 
or, as most call it, high-flow nasal cannula 
(HFNC), is not just a standard nasal cannula turned 
up to deliver the oxygen at very high flow 
rates. It blends the oxygen and air, heat it to 37°C 
with a 100% relative humidity, and can deliver 0.21 
- 1.00 fraction of inspired oxygen (FiO2) at flow 
rates of up to 60 liters (L)/min [7]. The flow rate 
and FiO2 can be independently titrated based on a 
patient’s flow and FiO2 requirements. HFNC also 
has some drawbacks as it cannot provide and 
maintain high level of PEEP. PEEP is reduced 
significantly when the patient opens his mouth [8]. 
The maximum flow rate cannot exceed 60L/min, so 
when the inspiratory flow demand of the patient is 
more than this, air entrapment occurs as a result the 
desired FiO2 is not delivered [9]. 

NIV is used in patients who not only require 
supplemental oxygen but also need support for the 
mechanical process of ventilation. A blend of 
oxygen and air is delivered at a prescribed FiO2 via 
an interface, which is either a tight-fitting mask 
(nasal mask, oronasal mask, or full-face mask) or a 
helmet. Substantial available data show that NIV 
improves outcomes among patients requiring 
respiratory support owing to cardiogenic 
pulmonary oedema10. NIV is also used in 
immunocompromised patients with AHRF and in 
post-operative patients of abdominal surgeries 
developing acute respiratory failure [10]. 

Despite showing clear benefit for certain 
conditions, NIV inhibits mobilization, is associated 
with gastric distension with risk for vomiting and 
aspiration, restricts effective communication and 
oral nutrition, and is poorly tolerated by some 
patients owing to discomfort [11]. Both HFNC and 

NIV improve alveolar oxygenation, improve gas 
exchange, deliver high fraction of inspired oxygen 
(FiO2), generate positive pressure and provide 
washout of dead space in the upper airways and 
decrease work of breathing by unloading 
inspiratory muscles during acute respiratory failure. 
[9,10] In our study, we planned to observe the 
clinical outcomes in patients admitted to the ICUs 
of our institution during the study period, and 
requiring either NIV or HFNC. 

Aims & Objective: 

Aims: To observe which of the two, HFNC or 
NIV, is better as respiratory support in patients 
with acute hypoxemic respiratory failure. 

Objectives: 

Primary  

• To study number of ventilator-free days at day 
28 in patients receiving HFNC and NIV 

Secondary  

• To study the proportion of acute hypoxemic 
respiratory failure patients receiving either 
HFNC or NIV.  

• To study the duration of respiratory support 
needed in patients receiving HFNC and NIV.  

• To study the duration of ICU stay among pa-
tients receiving HFNC and NIV. 

• To study the duration of hospital stay among 
patients receiving HFNC and NIV.  

• To study the 28 day mortality in patients re-
ceiving HFNC and NIV. 

Materials and Methods 

This non-randomised prospective observational 
study was conducted between May 2021 and 
October 2021 in patients admitted to NH-RTIICS 
ITU-3, ITU-4, 5, 6 and CCU-1 who were be put on 
NIV or HFNC, with the last month’s patient 
followed up till November 2021. 

Eligibility criteria and participant recruitment 
procedures:  

Inclusion Criteria: 

1. Age above 18 years 
2. SpO2 less than 90% with conventional oxygen 

therapy. 
3. PaO2 – less than 60mm Hg with conventional 

oxygen therapy, with normal or low PaCO2. 
4. Receiving HFNC or NIV at the discretion of 

the clinician. 

Exclusion Criteria: 

1. Type 2 respiratory failure (PaCO2 > 45mm 
Hg). 

2. Patients with acute hypoxemic respiratory fail-
ure, not satisfying criteria for non-invasive 
ventilation. 
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3. Pregnant patients. 

Methodology: 

Written consent from the patients/ patients’ 
relatives was taken before enrolling them for the 
study. Epidemiologic and baseline data were 
collected for each patient (heart rate, blood 
pressure, respiratory rate, SpO2, PaO2/FiO2 ratio, 
provisional diagnosis, and modality of initial 
respiratory support – HFNC/ NIV). Patients were 
followed up till day 28 from initiation of the 
respiratory support or death (whichever earlier) and 
the data recorded were duration of respiratory 
support, duration of hospital stay and ICU stay, 
invasive mechanical ventilation required or not, 
number of ventilator free days, mortality occurred 
or not, any crossover in respiratory support as 
rescue therapy required or not, if required duration 
of such respiratory support, patients location at day 
28 from initiation of the respiratory support.  

The decision regarding treatment plan like cross 
over to other modality and initiation of invasive 
ventilation were taken by the treating physician and 
his team. 

In case the patient is discharged from the hospital 
the patient were called over telephone to enquire 
about his (or her) condition at day 28 from 
initiation of respiratory support. All the data were 
tabulated in the data collection sheet. 

The candidates who had received NIV as a rescue 
therapy among patients receiving HFNC initially 
were considered to be in HFNC group during final 
analysis of the outcome parameters. Similarly, the 
candidates who had received HFNC as a rescue 
therapy among patients receiving NIV initially 
were considered to be in HFNC group during final 
analysis of the outcome parameters. 

Definition of Ventilator-free days at day 28 [12]. 

One point was given for each calendar day during 
the measurement period, i.e. from the first day of 
respiratory support initiation to day 28 that patients 
were both alive and free of invasive mechanical 
ventilation. Zero value was given for patients who 
died both before extubation and day 28.  

A patient extubated on Day 2 of the study and 
remaining alive and free of the ventilator for the 
remainder of the 28-day study period would receive 
a ventilator-free day score of 26, whereas the 
patient receiving mechanical ventilation until death 
on Day 2 would receive a score of zero. In the same 
way respiratory support free days was calculated by 
giving one point for each calendar day during the 
hospital stay of the patients were both alive and 
free of respiratory support.  

Zero value was given for patients who died before 
extubation and day 28 after initiation of respiratory 

support. After completion of data collection, the 
data was tabulated and analysed using appropriate 
statistical methods as described later. 

There was no conflict of interest in conduction of 
this study.  

Sample size calculation for comparing two inde-
pendent groups (Mean) 

Sample size calculation formula for comparing two 
group means is  

n = 2 *(zα + zβ)2/ (δ/σ) 2 

Where Zα and Zβ are standard normal deviate at α 
and β respectively (Zα =1.96 at 5% level and Zβ 
=0.84 at 80% power) 

δ is the difference of mean (Mean 1-Mean 2) 

σ is pooled SD of two samples [for equal sized 
group] 

σ =!(𝜎1! + 𝜎2!)/2	] 

In the study conducted by Frat et al 2015 12, it was 
observed that ventilation-free days (mean ± SD) in 
HFNC and NIV were 24±8 and 19±12 respectively. 

Therefore, calculated sample size was  

n = 15.68*10.22 / 52 

     = 65.2 ≈ 65 

Taking into consideration, ~10% probable dropout 
we needed to enroll minimum 72 patients per 
group. 

Statistical Analysis Methods: 

All continuous variables were presented as mean ± 
SD or median (IQR) as appropriate and will be 
compared between the groups by independent t-test 
for normally distributed data and by Mann-Whitney 
U test for non-normal data. All qualitative data 
were presented as numbers and percentages. Chi-
square test or Fisher’s exact test were used to see 
the difference between the groups for qualitative 
variables. For analyzing continuous variable which 
were not normally distributed in the same sample 
Sign Test was used. All p-value <0.05 were con-
sidered as statistically significant. Statistical soft-
ware SPSS 21.0 was used for data analysis. 

Results 

During the study period 310 patients received res-
piratory support with HFNC or NIV in the hospital. 
Out of these, 154 patients were excluded as per 
exclusion criteria. 156 were included, out of which 
9 patients left against medical advice while on res-
piratory support and 10 patients gave negative con-
sent for mechanical ventilation after enrollment in 
the study. Among the included patients, 137 pa-
tients were taken up for the final analysis.  (Figure 
1)
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Figure 1: Flow Diagram 

 
Out of 137 patients, 110 were male (80.29%) and 
27 were female (19.71%).  

Ages ranged from 18 to 88 years old, with a mean 
age of 54.30 ± 16.07 years. Out of 137 patients, 
119 patients were suffering from COVID-19, 8 
patients were suffering from lower respiratory tract 
infection, 5 patients were suffering from heart fail-

ure, rest of the patients were suffering from miscel-
laneous diseases like ARDS, pancreatitis, duodenal 
perforation.  

Out of these 137 patients, 60 received HFNC 
(43.79%) and 77 received NIV (56.20%) as initial 
respiratory support. The baseline characteristics of 
all patients are summarized in Table 1. 

  
Table 1: Baseline variables 

 Total HFNC (60) NIV (77) P-value 
Age (Yrs) 54.30 ± 16.07 53.33 ± 17.94 55.05 ± 14.53 0.55 
Sex (M: F) 110:27 50:10 60:17 0.57 
Baseline PaO2/FiO2 77.28 ± 21.72 76.25±22.18 78.09±21.76 0.63 
 
There was no difference between the HFNC group 
and the NIV group regarding the age and gender of 
the included patients; there was also no significant 
difference in baseline PaO2/FiO2 ratio and diagno-
sis between the two groups. The associated co-
morbidities were diabetes mellitus, hypertension, 

and other co-morbidities (hypothyroid, ischemic 
heart disease, cerebrovascular accident, obesity, 
chronic cardiac disease, chronic kidney disease, 
post renal transplant, pancreatitis, Parkinsonism). 
The co-morbidities were also comparable in each 
group.

 
Table 2: Distribution of causes of acute hypoxemic respiratory failure among initial respiratory support 

groups 
Diagnosis HFNC NIV Total P-value 
COVID-19 50 69 119  

 
0.14 

ARDS 0 1 1 
LRTI 5 3 8 
Cardiac causes 5 0 5 
Others 0 4 4 
Total 60 77 137 
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Table 3: Co-morbidities 
Co-morbidities HFNC (60) NIV (77) P-value 
DM 14 (23.3%) 18 (23.4%) 1 
HTN 19 (31.7%) 27 (35.1%) 0.814 
Other comorbidities 14 (23.3%) 9 (11.7%) 0.11 
No comorbidities 22 (36.7%) 35 (45.5%) 0.39 
 
The PaO2/FiO2 were found to be significantly 
improved after 1 hour of application of HFNC as 
well as NIV but PaO2/FiO2 measured 1 hour after 

respiratory support showed better increase in 
HFNC group than in the NIV group, which was 
statistically significant (p<0.05). 

  
Table 4: Median PaO2/FiO2 in the two groups before and after application of respiratory support. 

Initial Respiratory 
Support 

Median Baseline 
PaO2/FiO2 (IQR) 

Median PaO2/FiO2 after 1 hour of initiation 
of Respiratory Support (IQR) 

p-
value 

HFNC 82.5 (67.25,88.75) 129 (96.5,150) <0.001 
NIV 76 (55.5,90.0) 120 (92.5,135) <0.001 
 

 
Figure 2. Outcome of the respiratory support 

 
Among the 60 patients who received HFNC as the 
primary therapy for hypoxemia, 39 patients showed 
good response with no need to further escalate the 
respiratory support, and the median duration of 
initial respiratory support with HFNC was 
3(1.25,6) days (Figure 2). 21 patients had progres-
sive respiratory decompensation and failed therapy 
with HFNC, endotracheal intubation was done for 

14 patients, and 7 patients were shifted to NIV as a 
rescue treatment, among whom 6 patients were 
intubated subsequently (Figure 2). The success rate 
of HFNC as initial therapy for acute hypoxemic 
respiratory failure was 65% (39 patient discharged 
to home), and total endotracheal intubation rate was 
33.3% (20 patients), and mortality rate was 28.3% 
(17 patients) (Figure 2). The median duration of 
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ICU stay and hospital stay in patients receiving 
HFNC as initial respiratory support was 8(5,12) 
days and 13(11,18) days respectively. The mean 
and median ventilator free days in patients receiv-
ing HFNC as initial respiratory support were 
19.07±12.99 days and 28 (0, 28) days respectively 
(Figure 2). Out of 60 patients receiving HFNC as 
initial support at day 28, 40 patients where at home 
(including 1 patient who crossed over to NIV), 3 
were still in the hospital and 17 patients were dead. 
(Table 7) Among the 77 patients initially treated 
with NIV, 28 patients had favorable outcome at day 
28(22 patients were discharged to home and 6 pa-
tients were still in hospital), and the mean duration 
of initial respiratory support was 5.74 ± 4.81 days 
(Table 5). 33 patients failed to improve with NIV 
and were intubated, and 16 patients did not tolerate 
NIV and were shifted to HFNC as a rescue therapy 

which was successful in 12 of them, while 4 pa-
tients were intubated (Figure 5). The success rate of 
NIV as initial therapy for acute hypoxemic respira-
tory failure was 28.5% (22 patients were dis-
charged home), total endotracheal intubation rate 
was 48.1 % (37 patients), and mortality rate was 
39.0% (30 patients). The median duration of ICU 
stay and hospital stay in patients receiving NIV as 
initial respiratory support was 13(7.5,17.5) days 
and 18(11,25) days respectively. The mean and 
median ventilator free days in patients receiving 
NIV as initial respiratory support were 15.32 ± 
13.72 days and 28 (0, 28) days respectively (Table 
5). Out of 77 patients receiving NIV as initial sup-
port at day 28, 32 patients where at home (includ-
ing 10 patients who crossed over to HFNC), 15 
were still in the hospital and 30 patients were dead. 
(Table 7) 

 
Table 5: Outcome parameters represented as mean ± standard deviation, median and interquartile range 

and their respective p-values in the two Groups of Initial Respiratory Support. 
 HFNC (60) NIV (77) P-value 
P/f after 1 hour of Initial Respiratory Support 125.25±30.47 

129(96.5,150) 
114.27±31.12 
120(92.5,135.5) 

0.046 

VAS after 1 hour of Initial Respiratory Support 0.57±1.05 
0(0,1) 

3.64±1.29 
4(2.5,4.5) 

<0.0001 

Duration Initial Respiratory Support (Days) 4.32±3.47 
3(1.25,6) 

5.74±4.81 
5(3,7) 

0.022 

ICU Stay (Days) 9.53±6.33 
8(5,12) 

13.18±7.21 
13(7.5,17.5) 

0.002 

Hospital Stay (Days) 15.12±6.83 
13(11,18) 

18±8.14 
18(11,25) 

0.04 

Ventilation free days 19.07±12.99 
28(0,28) 

15.32±13.72 
28(0,28) 

0.109 

Support free Days 15.22±11.11 
19(0,25.75) 

10.75±10.62 
12(0,22) 

0.006 

 
Table 6: Distribution of outcomes of the initial respiratory support at 28 days 

Outcome HFNC (60) NIV (77) P-value 
Alive 43(71.7%) 47 (41%) 0.26 
Cross-over 7 (11.7%) 16 (20.8%) 0.24 
Invasive ventilation 20 (33.3%) 37 (48.1%) 0.12 
Mortality 17 (28.3%) 30 (39%) 0.26 
 
The VAS Score after 1 hour of applying HFNC 
were found to have significantly lower score when 
compared to patients receiving NIV.  

The duration of initial respiratory support, ICU 
stay, hospital stay was significantly lower in the 
patients receiving HFNC as initial respiratory 

support when compared to NIV as initial 
respiratory support.  

The ventilator free days, intubation rate, mortality 
at 28 days from initiation of respiratory support and 
patients requiring crossover were not significantly 
different in the two groups. (Table 5) 

 
Table 7: Patient location at 28 Days after initiation of respiratory support 

Location HFNC (60) NIV (77) 
Home 40 (66.7%) 32 (41.6%) 
Ward 0 6 (7.8%) 
HDU 0 1 (1.3%) 
ICU 3 (5%) 8 (10.4%) 
Death 17 (28.3%) 30 (39%) 
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Discussion 

Acute hypoxemic respiratory failure is one of the 
leading causes of ICU admission and mortality 
[13]. The four pathophysiological mechanisms that 
account for the AHRF seen in a wide variety of 
diseases are 1) ventilation/perfusion mismatch, 2) 
increased shunt, 3) diffusion impairment and 4) 
alveolar hypoventilation [14]. Ventilation/perfusion 
mismatch is the most common mechanism. It 
occurs when there is decreased ventilation to 
normally perfused alveoli or when there is a greater 
reduction in ventilation as compared to perfusion in 
certain lung units. With shunt, either 
intrapulmonary or intracardiac deoxygenated mixed 
venous blood bypasses ventilated alveoli, resulting 
in “venous admixture”. Diseases that increase the 
diffusion pathway for oxygen from the alveolar 
space to the pulmonary capillaries, decrease 
capillary surface area or shorten the transit time of 
the blood through the pulmonary capillaries prevent 
complete equilibration of alveolar oxygen with 
pulmonary capillary blood [1]. The common causes 
of AHRF include pneumonia, pulmonary edema, 
ARDS, atelectasis, pulmonary embolism and 
pulmonary haemorrhage. Therapies for acute 
hypoxemic respiratory failure include treatment of 
the underlying cause and supportive measures like 
oxygen therapy (via variety of devices like nasal 
prongs, face mask, high flow mask, venturi mask, 
HFNC [15], NIV, invasive ventilation with or 
without neuromuscular blockade [16], 
inhaled vasoactive agents, prone positioning, 
extracorporeal life support [17]. 

In this study we tried to observe the difference be-
tween HFNC and NIV as respiratory support in 
patients with acute hypoxemic respiratory failure. 
Our study was conducted during the ongoing 
COVID-19 pandemic between May 2021 and 
October 2021. The number of patients developing 
acute hypoxemic respiratory failure had increased 
manifold during this pandemic. In our study the 
total number of AHRF patients due to COVID-19 
outnumbered the other causes in critical care 
setting. The principle finding of our study was that 
there was no significant difference in number of 
ventilator-free days (primary outcome), rates of 
endotracheal intubation and mortality at 28 days 
between HFNC and NIV groups. The duration of 
respiratory support, ICU stay and hospital stay was 
significantly shorter in HFNC group as compared 
with NIV group. The VAS score after 1 hour of 
initiation of respiratory support was significantly 
less with the patients receiving HFNC compared to 
NIV. The PaO2/FiO2 ratio after 1 hour of initiation 
of respiratory support by either modality were 
improved compared to the baseline but this 
improvement was significantly better in patients 
receiving HFNC as initial support (as depicted in 
Table 4 and Table 5). The mean number of 

ventilation free days in our study was 19.07±12.99 
days (median 28 days, IQR 0, 28) and 15.32±13.72 
days (median 28 days, IQR 0, 28) in HFNC and 
NIV group respectively. There was no statistically 
significant difference between the groups. In the 
study conducted by Frat et al 2015 [12], the mean 
number of ventilator free days were 24±8 days and 
19±12 days in HFNC and NIV groups respectively. 
This difference was statistically significant between 
the groups. We know that pathophysiology and 
clinical course of COVID-19 is a bit different from 
other causes of acute hypoxemic failure. This 
difference compared to our result, could be 
attributed to the fact that the study by Frat et al [12] 
was conducted in a pre- COVID-19 era.  In contrast 
to this study, the majority of patients enrolled in 
our study had COVID-19 pneumonia.  

The median PaO2/FiO2 after 1 hour of initiation of 
respiratory support in our study was found to be 
129 (IQR 96.5, 150) and 120 (IQR 92.5, 135.5) in 
HFNC and NIV respectively, which was 
significantly more compared to baseline 
PaO2/FiO2 with both the modalities [median 
baseline PaO2/FiO2 was 82.5 (IQR 67.25, 88.75) 
and 76 (IQR 55.5, 90.0) in HFNC and NIV group 
respectively]. The median PaO2/FiO2 after 1 hour 
of initiation of respiratory support in our study was 
found to be higher in HFNC compared to NIV and 
it was statistically significant. In the study 
conducted by Frat et al [12] the mean PaO2/FiO2 
after 1 hour was 133±73 and 183±83 in HFNC and 
NIV group and this difference was also found to be 
statistically significant. Shoukri et al [18] found the 
mean PaO2/FiO2 after 24 hours of therapy to be 
225.67±44.33 and 241.53±49.43 in HFNC and NIV 
group respectively and there was no statistically 
significant difference between the two groups. The 
rise in P/f ratio in HFNC group was found to be 
higher in our study. This may be due to better 
compliance to awake proning in patients receiving 
HFNC than NIV. 

The average rates of endotracheal intubation with 
invasive mechanical ventilation for patients who 
received HFNC and NIV were 33.3% and 48.1% 
respectively in our study. This finding is similar to 
the finding of Frat et al 2015 [12] where the 
intubation rate was 40% and 55% respectively in 
HFNC and NIV group. Nair et al 2021 [19] found 
the intubation rates at 48 hours to be 20% and 33% 
in HFNC and NIV respectively. The intubation rate 
at day 7 was 27.27% and 46.29% in HFNC and 
NIV group respectively. This was lower in 
comparison to our study because our intubation 
rates were calculated after a longer period of time 
(at day 28) compared to this study but the trend is 
similar to our study. In the study performed by 
Shoukri et al 2021 [18] the intubation rate was 
found to be 10.81% and 11.53% in HFNC and NIV 
group. The intubation rates in the study done by 
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Duan et al [20] were 17% and 15% in HFNC and 
NIV group respectively. The baseline PaO2/FiO2 
in our study was 76.25±22.18 and 78.09±21.76 in 
HFNC and NIV. The intubation rates are found to 
be lower compared to ours, in the studies 
conducted by Shoukari et al [18] (baseline 
PaO2/FiO2 191.08 ± 37.83 and 190.38 ± 42.47 in 
HFNC and NIV respectively) and Duan et al [20] 
(baseline PaO2/FiO2 196 ± 46 and 165 ± 48 in 
HFNC and NIV respectively) as they had enrolled 
less sicker patients compared to our study. This is 
indicated by the mean baseline P/f ratio of these 
studies. All the above study results corroborate 
with the findings of our study that the difference in 
intubation rates among the HFNC and NIV groups 
was not statistically significant. The intubation rate 
in the study carried out by Coudroy et al [21] which 
involved only immunocompromised patients 
suffering from acute hypoxemic failure, intubation 
rates were 35% and 55% in HFNC and NIV group 
respectively, and this difference was statistically 
significant. Once again, this difference may be 
attributed to the fact that Coudroy et al [21] 
included only immunocompromised patients in 
their study. 

The mean duration of respiratory support with 
HFNC in our study was 4.32±3.47 days, while the 
duration of treatment with NIV was 5.74±4.81days. 
The duration of respiratory support of our study 
was comparable with study conducted by Shoukri 
et al 2021 [18]. In their study mean duration of 
treatment with HFNC was 5.53 ± 1.11 days, while 
the duration of treatment with NIV was 5.86 ± 1.10 
days. The median duration of respiratory support of 
our study was also comparable with study 
performed by Duan et al 2020 [20] where the 
median duration of respiratory support were 7.1 
days (IQR: 3.5–12.2) and 7.3 days (IQR: 5.3–10.0) 
in HFNC and NIV group respectively. 

The median duration of ICU stay assessed at day 
28 in our study were 8 (IQR 5, 12) and 13 (IQR 
7.5,17.5) in HFNC and NIV group respectively and 
it was found to be significantly lower in the HFNC 
group.  In the study performed by Coudroy et al 
2016 [21] which involved only 
immunocompromised patients suffering from acute 
hypoxemic failure, median duration of ICU stay 
was 7 (IQR 4,9) and 8 (IQR 5,13) in HFNC and 
NIV group respectively, where the difference 
between the groups was not statistically significant. 
In the study conducted by Frat et al 2015 [12] 
found mean length of ICU stay assessed at day 90 
to be 10.7±15.8 days and 11.0±11.6 days in HFNC 
and NIV group respectively, among survivors. 
Among non-survivors it was 14.9±13.6 days and 
15.7±13.7 days in HFNC and NIV group 
respectively and there was no statistically 
significant difference between the groups. The 
median duration of hospital stay assessed at day 28 

in our study were 8 (IQR 5, 12) and 13 (7.5, 17.5) 
in HFNC and NIV group respectively, and it was 
found to be significantly lower in the HFNC group. 
The median length of hospital stay was analysed by 
Nagata et al [22], in the HFNC group it was 22 
(IQR 14, 31.5) and 13 (IQR 9, 26) in patients 
receiving NIV. This study was conducted in early 
years after introduction of HFNC in clinical 
practice and in pre-COVID-19 period. This may 
have resulted in this difference of results between 
our study and that of Nagata et al 22. Support-free 
days at day 28 after initiation of respiratory support 
in our study was found to be higher in HFNC group 
compared to NIV group and this difference was 
statistically significant. This parameter has not 
been compared in any of the previous studies. 

The mortality at day 28 in our study was found to 
be 28.3% and 39% in patients who received HFNC 
and NIV respectively as initial respiratory support. 
This difference was not statistically significant. 
Frat et al 2015 [12] found mortality at day 90 to be 
12% and 28% in HFNC and NIV groups 
respectively. Duan et al 2020 [20] obtained a 
mortality of 4% and 8% in HFNC and NIV groups 
respectively, in their study. Shoukri et al 2021 [18] 
found a mortality rate of 2.7% and 3.8% in HFNC 
and NIV groups respectively. 

Koga et al 2020 [23] found a 30-day mortality of 
29% and 32% in the HFNC and NIV groups 
respectively. Nair et al 2021 [19] found a hospital 
mortality of 29.1% and 46.2% in HFNC and NIV 
groups respectively. None of these studies revealed 
any statistically significant difference between the 
patients who received HFNC or NIV with respect 
to mortality, which matches with the finding of our 
study. Coudroy et al 2016 [21] in his study on 
immunocompromised patients found a statistically 
significant difference in 28-day mortality (20% in 
NIV vs 40% in HFNC) between the two groups. 
This difference may be due to the fact that it was 
performed exclusively in immunocompromised 
patients. 

VAS Score after 1 hour was found to be lower in 
HFNC group compared to NIV group and this 
difference was statistically significant. This 
indicates that HFNC is better tolerated as a 
modality of respiratory support. 

Crossover rate in our study was 11.7% and 20.8% 
in patients receiving HFNC and NIV as initial 
respiratory support, respectively. In the study 
conducted by Shoukri et al 2021 [18] crossover was 
needed in 3 patients out of 37 patients in patients 
receiving HFNC initially and 2 patients out of 26 
patients in patients receiving NIV. In the study 
conducted by Koga et al 2021 [23] crossover to 
NIV was needed in 54 patients out of 200 patients 
requiring HFNC initially and out of 378 patients 
requiring NIV initially only 2 required switch to 
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HFNC. In the study conducted by Duan et al 2020 
[20] crossover to NIV from HFNC was required in 
43% patients and crossover to HFNC from NIV 
was required in 8% cases. In our study the 
crossover rate from NIV to HFNC was found to be 
higher compared to the other studies, probably 
because the above studies were conducted either 
during initial days of COVID-19 pandemic or prior 
to the pandemic. In our study, 119 of 137 patients 
were suffering from COVID-19. The compliance of 
the patients to awake proning was observed to be 
very poor among the patients receiving NIV. 
However, with HFNC the compliance to awake 
proning was found to be much higher. Thus, the 
treating physicians were also keen to switch from 
NIV to HFNC, when patients were uncomfortable 
with awake proning on NIV. Out of 77 patients 
receiving NIV as initial support at day 28, 32 pa-
tients where at home, 15 were still in the hospital 
and 30 patients were dead. Out of 60 patients re-
ceiving HFNC as initial support at day 28, 40 pa-
tients where at home, 3 were still in the hospital 
and 17 patients were dead. None of the previous 
studies tried to analyse the location of the patient at 
day 28. 

Our study was a prospective study and we were 
able to meet the target sample size of 135. We also 
followed the patients till 28 days from initiation of 
respiratory support even after hospital discharge. In 
this study we explored use of HFNC which is a 
new modality of non-invasive respiratory support 
for acute hypoxic respiratory failure in our institute, 
whereas there is better experience with use of NIV 
in this group of patients. Further studies are 
required to establish the superiority of one modality 
over the other. 

Our study has certain limitations. Being a single-
centre study, the sample size was limited. The 
study was non-randomised and observational in 
nature. It was conducted amidst the COVID-19 
pandemic in India, leading to inclusion of high 
number of COVID-19 patients. The proportion of 
acute hypoxemic failure due to non-COVID illness 
was relatively less in our study population. So, the 
findings of this study may not be generalised to all 
other diseases causing acute hypoxemic respiratory 
failure. 

Conclusion  

It is concluded that HFNC was a better modality of 
respiratory support, as its use is associated with 
shorter ICU and hospital stay, more number of 
support-free days and it is required for lesser 
duration than NIV, though there is no difference in 
number of ventilation-free days, endotracheal 
intubation rate, or mortality rate at day 28 from 
initiation of respiratory support. 
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