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Abstract
Background

Previous studies exploring the application of noninvasive ventilation or high-flow nasal
cannula in patients with COVID-19-related acute respiratory distress syndrome (ARDS)
have yielded conflicting results on whether any method of respiratory support is superior.
Our aim is to compare the efficacy and safety of respiratory therapy with high-flow nasal
cannula and noninvasive ventilation with continuous positive airway pressure in
treatment of COVID-19-related ARDS.

Methods

This is a retrospective cohort study based on data from patients who received respiratory
support as part of their treatment in the COVID intensive care unit at the University
Hospital Centre Zagreb between February 2021 and February 2023. Using propensity
score analysis, 42 patients treated with high-flow nasal cannula (HFNC group) were
compared to 42 patients treated with noninvasive ventilation with continuous positive
airway pressure (CPAP group). Primary outcome was intubation rate.

Results

Intubation rate was 71.4% (30/42) in the HFNC group and 40.5% (17/42) in the CPAP
group (p = 0.004). Hazard ratio for intubation was 3.676 (95% confidence interval [CI]
1.480 to 9.232) with the HFNC versus CPAP group. Marginally significant difference in
survival between the two groups was observed at 30 days (p = 0.050) but was statistically
significant at 60 days (p = 0.043).

Conclusions

Respiratory support with high-flow nasal cannula and noninvasive ventilation with
continuous positive airway pressure yielded significantly different intubation rates in
favour of continuous positive airway pressure. The same patients also had better 30-day
and 60-day survival post-admission.

INTRODUCTION acute hypoxemic respiratory failure, which has also been
the leading cause of death.2-3
Coronavirus disease 2019 (COVID-19) is caused by infection Invasive mechanical ventilation (IMV) is often consid-
with a novel coronavirus, severe acute respiratory syn- ered the treatment of choice for critically ill COVID-19 pa-
drome coronavirus 2 (SARS-CoV-2). As of February 26th, tients with acute respiratory distress syndrome (ARDS),
2024, it has caused over 7 million deaths globally and particularly in more severe cases.* However, the optimal
18,687 deaths in Croatia.! The most common cause for hos-  Strategy, especially for mild forms of ARDS, remains a sub-
pitalization and intensive care unit (ICU) admission was Ject of debate.3:>"7 Early intubation strategy used at the
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start of the pandemic was associated with higher mortal-
ity.48.9 In certain conditions, such as acute exacerbations
of chronic obstructive pulmonary disease, noninvasive res-
piratory support has been found to improve respiration and
reduce the need for intubation, and thereby prevent adverse
effects associated with intubation and IMV.3:10.11 However,
in patients with acute hypoxemic respiratory failure, con-
flicting results of the efficacy of noninvasive ventilation
(NIV) in preventing intubation and improving survival out-
comes have been reported.12-14

Patients typically receive conventional oxygen therapy
(e.g. nasal cannula, simple face mask or venturi face mask)
until there is a requirement for higher inspiratory flow, in-
creased oxygenation, or to alleviate a high work of breath-
ing.1> Compared to conventional oxygen therapy, respi-
ratory therapy with high-flow nasal cannula (HFNC) and
NIV with face mask or helmet have been associated with
a decrease in risk of intubation and mortality.16 In case
of a mild to moderate acute hypoxemic respiratory failure,
HFNC is considered a possible treatment option.l0 HFNC
respiratory therapy is noninvasive technique of delivering
warmed, humidified oxygen with a fraction of inspired oxy-
gen (FiO,) of up to 1.0 and a flow rate up to 60 L/min.1>
Arruda et al. emphasize favourable physiological effects
of HFNC therapy, which include reducing oxygen dilution
and physiological dead space, generating a small positive
end-expiratory pressure (PEEP), promoting secretion clear-
ance, and reducing the occurrence of bronchial hyper-re-
sponsiveness symptoms.19 With such physiological bene-
fits, HFNC therapy is perceived to be more comfortable for
patients and reduces dyspnoea compared to low-flow oxy-
gen therapy.10

Aside from HFNC, noninvasive ventilation (NIV) with
continuous positive airway pressure (CPAP) has been de-
scribed as a potential first-line respiratory therapy for
COVID-19 patients.%17 For patients with an isolated respi-
ratory failure and preserved spontaneous respiratory drive,
NIV allows patients to continue breathing spontaneously
and avoid endotracheal intubation and sedation.!” Hesita-
tion for both NIV and HFNC use during the COVID-19 pan-
demic arose from the fear of delaying intubation, the lack
of monitoring and control over tidal volume and transpul-
monary pressure, as well as possible contamination of the
hospital air.!® Furthermore, NIV was avoided due to the
fear of developing patient self-inflicted lung injury (P-SILI),
but also the lack of familiarity with the device and over-
crowded ICUs.!® Reducing and managing aforementioned
P-SILI, generated by high respiratory drive, is the biggest
concern of spontaneous breathing.!7 Jurjevié et al. suggest
that high PEEP mitigates P-SILI by causing and maintain-
ing recruitment of alveoli which decreases atelectrauma,
increases functional residual capacity, and decreases pul-
monary oedema.l” Experiments on animal models have
shown that high PEEP reduced the risk of P-SILI by reduc-
ing the level of spontaneous breathing required and recruit-
ing atelectatic lung areas.19:20

It is still unclear which if any, method of noninvasive
respiratory therapy is superior to the other.2! Although the
evidence is weak, the Surviving Sepsis Campaign COVID-19

suggests that the HFNC is superior to NIV.22 On the other
hand, the Asian Critical Care Clinical Trials Group recom-
mends the use of HFNC and NIV only for patients with
mild ARDS, while experts from China also suggest NIV
use in moderate ARDS.23-25 The goal of this retrospective
study is to compare the efficacy and safety of respiratory
therapy with HFNC and NIV with CPAP in patients with
COVID-19-related ARDS treated in the COVID ICU at our
hospital at the height of the pandemic. In this study, we
used the term CPAP to refer to noninvasive ventilation with
CPAP mode.

METHODS

This retrospective cohort study utilized data from the
COVID ICU at the University Hospital Centre Zagreb be-
tween February 2021 and February 2023. Data from elec-
tronic and paper health records were retrospectively col-
lected and analyzed.

ETHICAL CONSIDERATIONS

The study protocol is in accordance with the ethical stan-
dards of the Institutional Review Board at UHC Zagreb, as
well as with the Helsinki Declaration of 1975. The study
was approved under the name “Observational retrospective
analysis of CPAP vs HFNC in COVID-19-related acute respi-
ratory distress syndrome” by the Institutional Review Board
at UHC Zagreb on September 12, 2022 (document class
8.1-22/156, no. 02/013-]G), with a waiver of informed con-
sent due to the retrospective nature of the study.

INCLUSION CRITERIA

Confirmed COVID-19 diagnosis via RT-PCR; age 18-90
years; acute respiratory distress (determined using the
Berlin definition); received HFNC or CPAP during treatment
in COVID ICU.26

EXCLUSION CRITERIA

Haemodynamic instability (patients in septic shock; hy-
potension — systolic blood pressure < 90 mmHg or mean ar-
terial pressure < 65 mmHg; need for vasopressor agents);
patients who received immediate endotracheal intubation
upon admission; patients for whom life-sustaining treat-
ment was withheld; patients who were uncooperative.

INTERVENTIONS

CONTINUOUS POSITIVE AIRWAY PRESSURE (CPAP)
GROUP

In the CPAP group, patients received NIV with CPAP mode
using the standard protocols at UHC Zagreb COVID ICU.
Ventilators used were Resmed Astral 150 (manufactured by
ResMed in the USA) and The Puritan Bennet 840 (manu-
factured by Medtronic in the USA). Patients receiving CPAP
had to be conscious, adequately sedated, and sponta-
neously breathing. Before putting on the mask, the pro-
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cedure was explained to the patient. A suitable mask was
chosen with the help of the face gauge included in the
package with the mask. Types of masks used were a full-
face mask (Nivairo sizes S, M, L, manufactured by Fisher &
Paykel Healthcare in New Zealand) or a total face mask (Di-
max sizes M, L, XL, manufactured by Sanrai International in
Italy). When placing the mask, CPAP and FiO,, were set at 0
cmH,0 and 1.0, respectively. All patients were sedated with
dexmedetomidine. The CPAP level was gradually raised to
a clinical effect at which patient experienced reduced work
of breathing. In the first 20 minutes, the CPAP level of 10
c¢mH,0 and FiO, of 0.6 were reached, and then CPAP was
gradually titrated by 1 cmH,O until the breathing effort was
minimized.

Patients were intubated in cases of inadequate ventila-
tion (PaCO, > 50 mmHg), inadequate oxygenation (SpO, <
88% with FiO, 1.0), persistence of increased work of breath-
ing, or lack of patient adaptation.

De-escalation and termination of CPAP were com-
menced in the following order. After establishing stable
oxygenation, FiO, was de-escalated to 0.3. After 24 hours
spent at 0.3, the CPAP was reduced by 1 cmH,0 every 4
hours, and a switch was made from a CPAP level of 5-7
c¢mH,0 to low-flow oxygen through a nasal cannula.

HIGH-FLOW NASAL CANNULA (HFNC) GROUP

Patients in this group received HFNC therapy using the
standard protocols at UHC Zagreb COVID ICU. The devices
used were Fisher & Paykel Airvo 2 (manufactured by Fisher
& Paykel Healthcare in New Zealand) and Driager Hi-Flow
Star HFNC (manufactured by Driger in Germany) - both
provide flow rates of up to 60 L/min. Setting up “high-flow”
therapy was done in the following order: an adequate size
of the nasal cannulas (about 50% of the size of the nos-
trils) was chosen; the insides of the nostrils was coated with
a protective cream; sterile water was connected to the hu-
midifier, and the temperature was set to 35°C, adjusting it
according to the patient’s wishes. Initially, the flow was al-
ways set to the maximum value of the individual device that
the patient could tolerate. FiO, was titrated according to
the value of SpO,, with a recommended FiO, of up to 0.6.

Decision to intubate was made in case of the following:
SpO, < 88% with the maximum flow (60 Ipm) and FiO, > 0.6
with signs of increased respiratory work (respiratory rate >
30-35/min, use of auxiliary respiratory muscles, subjective
feeling of difficulty breathing), or ROX index < 4.88. The
FiO, was then reduced without alteration of the flow until
0.30-0.35 was achieved, while monitoring SpO, and breath-
ing frequency. Gradual reduction of the flow was then car-
ried out every 6-8 hours by 10 L/min until it reached 30
L/min. When the flow was at 30 L/min, and FiO, was at
0.3, the transition to low-flow oxygen via nasal cannula was
done.

Data regarding HFNC and NIV settings and adjustments
were collected from patient health records. The primary
outcome was overall intubation rate.

Secondary outcomes included 30-day and 60-day sur-
vival rates and frequency of adverse events (e.g., pneu-
mothorax, pneumoperitoneum, and pneumomediastinum).

PROPENSITY SCORE-MATCHING ANALYSIS

Propensity score-matching analysis was performed in this
study with SPSS v 25 (IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY: IBM
Corp) and the matchit package in R software (version 3.3.3
for Windows, Bell Laboratories) and conducted with the 1:1
nearest neighbour matching method, without replacement,
with calliper 0.2 (Figure 1). The covariates included sex,
body mass index (BMI), sequential organ failure assessment
(SOFA) score, Charlson Comorbidity index and ARDS sever-
ity. ARDS severity was determined based on PaO,/FiO, ra-
tio on day 1 of the ICU stay: mild (200 < PaO,/FiO, < 300),
moderate (100 < PaO,/FiO, < 200), and severe (PaO,/FiO,
< 100). A total of 152 patients — 57 in the HFNC group and
95 in the CPAP group - were matched. The result was 42
patients in the HFNC group and 42 in the CPAP group; 15
HFNC patients and 53 CPAP patients were discarded from
analysis either because they were outliers or couldn’t be
matched. Overall balance test was x%(df=5) = 0.635, p =
0.986.

STATISTICAL ANALYSIS

Categorical variables are described using frequencies and
percentages. Continuous variables are summarized as me-
dians (quartiles) or mean values (+ SDs) when appropriate.
Pearson X2 test or Fisher’s exact test was used to determine
the association between categorical variables. The Stu-
dent’s t-test or the Mann-Whitney U test was used for con-
tinuous data appropriately. Log Rank test and Kaplan-
Meier curve were used for survival analysis. Analysis of
variance (ANOVA) or the Kruskal-Wallis test were used for
comparisons between more than two groups. Statistical
analysis was performed using SPSS, version 25 (IBM Corp.
Released 2017. IBM SPSS Statistics for Windows, Version
25.0. Armonk, NY: IBM Corp). A p-value of < 0.05 was con-
sidered statistically significant, and power was 0.981.

RESULTS

719 COVID-19 patients aged over 18 years with acute res-
piratory distress treated in COVID ICU in UHC Zagreb met
study criteria based on electronic health record data. Out of
the 719 patients, 176 were treated with HFNC and 132 with
CPAP. After elimination of incomplete data, 57 HFNC and
95 CPAP patients remained. After propensity score match-
ing, there were a total of 84 patients included in this study:
42 received HFNC, and 42 CPAP (Figure 2).

Baseline patient characteristics were similar between the
groups (Table 1). The mean age of patients was 65.62 *
12.75y (range 35-87 y) and 68.40 + 10.61 y (range 29-87 y)
in the HFNC and CPAP group, respectively. At the time of
the admission to the ICU, fifty (59.5%) patients had severe
ARDS. Stratification of patients based on ARDS severity did
not differ significantly between the HFNC and CPAP groups
(p = 0.473). All patients received treatment in the ICU with
remdesivir and dexamethasone. PaO, at the time of admis-
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Figure 1. Propensity score-matching analysis of study participants: out of a total of 152 patients, 42 patients in

HFNC group and 42 in CPAP group were matched.

(a) Propensity scores of CPAP and HFNC group respectively prior to and after matching. (b) Standardized mean differences of included covariates prior to and after matching; im-

provement towards no difference (0.0) is visible after the match.

ARDS - acute respiratory distress syndrome; BMI — body mass index; CPAP - continuous positive airway pressure; HFNC - high-flow nasal cannula; SOFA - Sequential Organ Failure

Assessment

Total 719 patients

HFENC 176
CPAP 132
Eliminated; incomplete data HFNC 119
Data analysis CPAP 37
HFNC 57
CPAP 95
. ; Eliminated; unmatched HFNC 15
Propensity matching
CPAP 53
HFNC 42
CPAP 42

Figure 2. Enrolment and inclusion of potential study
participants.

CPAP - continuous positive airway pressure; HFNC - high-flow nasal cannula

sion (p = 0.907) and PaO,/FiO, ratio on day 1 of the ICU stay
(p = 0.247) were similar between the two groups.

On day 1 of the admission to the ICU, the HFNC group’s
oxygen flow was set at a mean value of 54.29 # 1.84 L/min
with an average FiO, of 0.73 * 0.18%. For the CPAP group,
mean PEEP value set on day 1 was 13.90 * 2.85 cmH,0,
within the institute’s protocol recommended range, and
with an average FiO, of 0.55 £ 0.14%.

PRIMARY OUTCOME

The intubation rate in the first 7 days of the ICU stay was
61.9% (26/42) and 16.7% (7/42) in the HFNC and CPAP
groups, respectively (p < 0.001) (Table 2). Patients in the
HFNC group were shown to have a higher probability of
intubation during the first 7 days in the ICU compared to
the CPAP group (OR 8.125; 95% CI 2.921-22.598). The to-
tal intubation rate during patients’ ICU stay also differed
significantly between the two groups (p = 0.004); 71.4%
(30/42) patients required a switch to intubation in HFNC
group and 40.5% (17/42) in CPAP group. Patients in the
HFNC group had higher overall probability of intubation
than CPAP group (OR 3.676; CI 1.480-9.232). Analysis of
cumulative incidence of intubation revealed increased need
for intubation in the HFNC group (p = 0.003); see Figure 3a.

SECONDARY OUTCOMES

Table 2 lists the secondary outcome results. The 30-day and
60-day survival rate was 47.6% (20/42) and 35.7% (15/42)
respectively in HFNC group and 66.7% (28/42) and 54.8%
(23/42) in CPAP group. The survival analysis for the 30-day
and 60-day cumulative mortality has shown a marginally
significant increase in cumulative risk of death in the HFNC
group (p = 0.050 and p = 0.043 as compared to the CPAP
group); see Figure 3b.

Pneumothorax, pneumomediastinum, and subcutaneous
emphysema were observed as possible complications of
treatment in both groups. A higher incidence of pneumo-
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Table 1. Baseline characteristics of subjects participating in the study before (n = 152) and after (n = 84)
propensity score matching analysis was performed.

Baseline characteristics High-Flow Nasal Cannula Face-Mask CPAP
All(n=57) Matched (n = 42) All (n=95) Matched (n = 42)
Age, y, mean + SD 66.96 +12.02 65.62+12.75 67.36 +11.68 68.40 + 10.61
Sex, male:female 28:29 20:22 51:44 20:22
BMI* kg/m2, mean + SD 29.52+5.05 29.38+4.90 28.82+4.86 28.88+5.30
SOFA scoret 3.68 £ 1.45 343+1.35 3.32+ 147 3.57+1.55
Charlson Comorbidity Index 5.54+2.19 486+1.92 422+221 486+244
Arterial blood gas
PaO2¢, mmHg mean = SD 56.18 £23.93 56.25+17.55 54.90+2.3517.63 55.35+£2.2216.65
PaO2/Fi02§, mean + SD 95.60 £ 53.48 102.05 +58.86 127.68 +4.11 113.74+£ 61.75
Pa0O,/FiO,: 200-300, n (%) 6(10.5) 6(14.3) 14(14.7) 5(11.9)
PaO,/FiO,: 100-200, n (%) 10(17.5) 9(21.4) 39(41.1) 14(33.3)
PaO,/FiO,: < 100, n (%) 41(71.9) 27 (64.3) 42 (44.2) 23(54.8)

* BMI - body mass index; T SOFA - Sequential Organ Failure Assessment;  PaO, - partial pressure of oxygen in arterial blood; § FiO, - fraction of inspired oxygen

Table 2. Primary and secondary outcomes.

Odds ratio
= * = T -
HFNC (n=42) CPAP (n=42) p-value (95% Cl)
Primary outcome
Overall intubation rate, n (%) 30(71.4) 17 (40.5) 0.004 3.676
\ . - : (1.480-9.232)
Intubation within 7 days, n (%) 26 (61.9) 7(16.7) <0.001 8.125
’ : : : (2.921-22.598)

Secondary outcomes
30-day survival, n (%) 20 (47.6) 28 (66.7) 0.050 -
60-day survival, n (%) 15(35.7) 23(54.8) 0.043 -
Interval between admission to the ICU and death, 150.83+25.59 187.83+24.45 0.187 )
days, mean + SD (IQR) (6-401) (15-386) ’
Complications
Pneumothorax, n (%) 4(9.5) 6(14.3) 0.526
Pneumomediastinum, n (%) 3(7.1) 10(23.8) 0.039 3.958

! : : : (1.003-15.628)
Subcutaneous emphysema, n (%) 5(11.9) 9(21.4) 0.261

* HFNC - high-flow nasal cannula; ¥ CPAP - continuous positive airway pressure; } PEEP - positive end-expiratory pressure; § PaO, - partial pressure of oxygen in arterial blood; 11

FiO, - a fraction of inspired oxygen

mediastinum was observed in the CPAP group (10/42) com-
pared to the HFNC (3/42) (p = 0.039; OR 3.958; 95%CI
1.003-15.628). However, no difference in mortality was ob-
served in patients who developed pneumomediastinum (p
= 0.697). The incidence of subcutaneous emphysema or
pneumothorax did not differ significantly between the two
groups. No difference was observed between the HFNC and
CPAP groups in time to onset of any of the three complica-
tions.

CHANGE IN OBSERVED RESPIRATORY PARAMETERS

Following initiation of both modalities, a significant im-
provement in PaO, values was observed in the CPAP group

compared to the HFNC group on day 1 (p = 0.004) and later
on day 3 (p < 0.001) of the ICU stay (Table 3). An increase
in PaO, on day 1 compared to values observed prior to the
admission to the ICU was significantly higher in the CPAP
group (+25.43 + 24.45 mmHg on average) compared to the
HFNC group (+9.15 # 15.53 kPa on average) (p = 0.002).
By day 3, improvement in PaO,/FiO, ratio was significantly
higher in the CPAP group (p < 0.001); average changes of
-16.90 + 54.33 and +85.40 + 82.34 were observed in the
HFNC and CPAP groups respectively (p < 0.001).
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Figure 3. (a) Kaplan-Meier plot of the cumulative need for intubation from admission to the ICU to day 14. (b)

Kaplan-Meier plot of cumulative survival rate from admission to the ICU to day 60.

CPAP - continuous positive airway pressure; HFNC - high-flow nasal cannula

Table 3. Difference in monitored respiratory parameters between HFNC and CPAP groups following the initiation

of support ventilation.

Observed parameters HFNC* (n=42) CPAP(n=42)t p-value
PEEPY, c¢mH,0, mean £ SD Day 1 - 13.90+2.85 -
Day 3 - 13.95+3.39 -
ADay1-3 - -0.28 +3.15 -
Oxygen Flow rate of HFNC, L/min, mean + SD Day 1 5428 +1.84 - -
Day 3 60.00 +2.93 - -
PaOz§, mmHg, mean + SD Day 1 68.03 +24.90 80.78 £24.23 0.004
Day 3 61.66 +18.30 75.01+13.65 <0.001
Abaseline-day1 +9.15+15.53 +25.43 +24.45 0.002
PaO,/FiO, ! ratio, mean + SD Day 1 102.05 + 58.86 113.74+ 61.75 0.247
Day 3 85.17+39.51 199.25+76.46 <0.001
ADay1-3 -16.90 £54.33 +85.40+82.34 <0.001

* HFNC - high-flow nasal cannula; ¥ CPAP - continuous positive airway pressure; 1 PEEP - positive end-expiratory pressure; § PaO, - partial pressure of oxygen in arterial blood; 11

FiO, - a fraction of inspired oxygen

DISCUSSION

Our study aimed to compare the efficacy and safety of res-
piratory therapy with HFNC and NIV with CPAP in patients
with COVID-19-related ARDS. A higher probability of in-
tubation was observed in the group of patients who re-
ceived respiratory support by HFNC compared to patients
who received CPAP (p = 0.004). During the first week in the
ICU, the HFNC group was shown to have 8 times higher
probability of intubation compared to the CPAP group (p
< 0.001). Marginally significant difference favouring CPAP
over HFNC was observed at 30 days (p = 0.050) and was
more pronounced at 60 days (p = 0.043). Patients in the
CPAP group had shown a significantly better improvement
in PaO, following initiation of noninvasive ventilation (p =
0.002) as well as Pa0,/FiO, ratio by day 3 of the ICU stay (p
<0.001).

Al Hashim et al. have previously compared efficacy be-
tween noninvasive ventilation with face mask, helmet, and
HFNC in patients with COVID-19-related respiratory failure
but found no significant difference in intubation rate or
survival between the three methods.2 Their study had a
similar sample size to ours (52 patients in CPAP group, 52
in the helmet CPAP group, and 47 patients in the HFNC
group). A lack of difference in intubation rates between the
two modes was also reported by Duan et al. and Arabi et
al.; however, unlike this study, both studies used NIV with
pressure support.21.27

Unlike our study, the majority of available research on
the topic investigates and compares the use of NIV with
pressure support in COVID-19-related ARDS, making the
comparison of results difficult. For example, a randomized
clinical trial by Grieco et al., which compared HFNC to
helmet CPAP followed by HFNC, reported significant dif-
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ference in intubation rate between the two groups (51%
vs 30%; p = 0.030), which is in line with our results.28
However, no difference was present in number of days free
of respiratory support within 28 days. Frat et al. reported
lower 90-day mortality rate in HFNC group but no dif-
ference in intubation rates between HFNC and NIV.2? It
should be noted, however, that in the study by Frat et al.,
similar PEEP levels were applied in both groups, unlike
our study where patients in CPAP group were treated with
significantly higher CPAP levels. Also, Frat et al. utilized
higher tidal volumes (9.2 # 3.0 mL/kg on average, which
is above recommended values).8 The favourable effect of
high CPAP levels used in our study corroborates the find-
ings of Jurjevi¢ et al. and matches the positive outcomes
of high PEEP demonstrated on experimental animal models
by Morais et al.17-19

STRENGTHS AND LIMITATIONS OF THE STUDY

The main limitation of this study is its retrospective nature
which narrowed down sample size as most patients had in-
complete data set.

We did use propensity score matching to eliminate the
influence of main confounders (e.g., sex, BMI, SOFA score,
Charlson Comorbidity index, ARDS severity), and we
strongly believe that despite relatively small sample size,
our results are representative.

CONCLUSION

In conclusion, our results suggest that initiating CPAP has
benefits in treatment of ICU patients with COVID-19-re-
lated ARDS when compared to HFNC. Patients in the CPAP
group had a significantly lower incidence of intubation than
patients treated with HFNC, and have also shown a signif-
icant improvement in 60-day survival. This study demon-
strates that there is room for CPAP in treating
COVID-19-related ARDS; however, further research is nec-
essary. For example, prospective studies about this topic
are needed, as well as further investigation into safety lim-
its of applied PEEP and FiO, levels.
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