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Introduction

. Non-invasive respiratory support remains a key component of managing acute
in theloop: respiratory failure in both critical care and pre-hospital settings. The two main

modalities, continuous positive airway pressure (CPAP) and high-flow nasal cannula

(HFNC), share the aims of improving oxygenation and reducing work of breathing,
Evidence-Based
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but differ in how they achieve those goals.

CPAP delivers a continuous positive airway pressure throughout the respiratory cycle.
This  constant pressure helps prevent alveolar collapse, improves
ventilation—perfusion matching, increases functional residual capacity, and can
reduce preload and afterload in patients with cardiogenic pulmonary edema.

Advantages of CPAP
Compared to HFNC

HENGC, on the other hand, supplies heated, humidified oxygen at high flow rates. It
generates a modest positive pressure, washes out nasopharyngeal dead space, and
enhances patient comfort and tolerance. However, the degree of alveolar recruitment
and airway pressure support is less predictable than with CPAP.

Over the past several years, evidence from randomized trials and meta-analyses show
that while both modalities improve oxygenation and are well tolerated, CPAP tends to
yield more consistent gas exchange stability and, in certain populations, a lower risk
of escalation to invasive ventilation.

1 CPAP Reduces
Respiratory Deterioration

In adults with non-hypercapnic acute hypoxemic respiratory failure (AHRF), continuous positive
airway pressure (CPAP) demonstrates superior effectiveness compared with high-flow nasal
cannula (HFNC) in preventing respiratory deterioration and the need for intubation.

In a multicenter randomized controlled trial involving 85 adults with AHRF, 28.9 % of patients
receiving CPAP met predefined intubation criteria within 28 days, compared with 42.6 % in the
HFNC group, a statistically significant difference indicating a lower risk of clinical worsening with
CPAP (Nagata et al., 2024).

Patients treated with CPAP also achieved higher PaO,/FiO, ratios, reflecting improved oxygenation
and more efficient gas exchange under sustained positive airway pressure. Importantly, adverse
events were infrequent and comparable between the two groups, confirming that CPAP provides
enhanced efficacy without compromising safety.

Collectively, these findings support CPAP as a reliable first-line non-invasive strategy for adults
with non-hypercapnic AHRF. Its ability to stabilize gas exchange, maintain alveolar recruitment,
and reduce the likelihood of escalation to invasive ventilation underscores its role as a cornerstone
in evidence-based respiratory support.
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2 CPAP Lowers Intubation
rate and mortality

In adults with COVID-19-related acute hypoxemic respiratory failure
(AHRF), the use of continuous positive airway pressure (CPAP)
significantly reduced the combined outcome of tracheal intubation or
death within 30 days compared with high-flow nasal oxygen (HFNO)
and conventional oxygen therapy (Perkins et al., 2022).

This multicenter, open-label randomized controlled trial was conducted across 48 hospitals in the United
Kingdom and Jersey, enrolling 1,273 participants who were assigned to receive CPAP, HFNO, or conventional
oxygen therapy. The combined outcome of intubation or death within 30 days occurred in 36.3 % (137 of 377)
of patients in the CPAP group versus 44.3 % (184 of 415) in the HFNO group.

When compared directly with conventional oxygen therapy, CPAP achieved a significant reduction in the
composite outcome (36.3 % vs. 44.4 %), while HFNO showed no meaningful difference from standard oxygen
(44.3 % vs. 45.1 %) (Perkins et al., 2022). Furthermore, intubation within 30 days occurred in 33.4 % of patients
treated with CPAP compared with 41.1 % in the HFNO group.

These findings confirm that CPAP provides a measurable reduction in disease progression and mortality risk
among patients with COVID-19-related AHRF. By maintaining positive airway pressure, CPAP optimizes
oxygenation, limits alveolar collapse, and reduces the likelihood of transition to invasive mechanical
ventilation, thereby establishing itself as a clinically effective, non-invasive first-line intervention in this
population.
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Noninvasive Ventilation
3 Reduces Reintubation Risk
After Extubation

Following planned extubation, many patients remain at risk of
respiratory decline that can necessitate reintubation. To determine the
most effective preventive approach, Sang et al. (2020) performed a
Bayesian network meta-analysis including 22 randomized controlled

trials with 4,218 adults who received noninvasive ventilation (NIV)
such as CPAP or BPAP, high-flow nasal cannula (HFNC), or conventional
oxygen therapy (COT) after extubation.

The analysis demonstrated that NIV significantly reduced reintubation risk compared with COT. In practical
terms, patients managed with NIV were approximately one-third less likely to require reintubation than
those treated with standard oxygen therapy. This benefit remained consistent across high-quality trials,
supporting the robustness of the finding.

While HENC reduced the incidence of post-extubation acute respiratory failure and hospital-acquired
pneumonia, it did not significantly lower reintubation rates compared with either NIV or COT. Both NIV and
HENC were associated with fewer infectious complications, but only NIV provided a clear and sustained
reduction in reintubation across diverse patient populations. Mortality rates and hospital length of stay
were similar across all modalities.

Collectively, the evidence confirms that noninvasive ventilation provides superior protection against
post-extubation respiratory failure compared with conventional oxygen or HFNC. By unloading respiratory
muscles, enhancing alveolar ventilation, and stabilizing gas exchange, NIV remains a proven,
evidence-based strategy for preventing reintubation following extubation in critically ill adults
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Noninvasive Positive Pressure
4 Ventilation Provides Faster
Physiologic Stabilization

In acute cardiogenic pulmonary edema (ACPE), early noninvasive
ventilation support is essential for improving oxygenation and reducing
cardiac workload. In a multicenter randomized pilot trial, Abe et al. (2023)
compared the clinical performance of high-flow nasal cannula (HFNC) and
noninvasive positive pressure ventilation (NPPV) including CPAP and BPAP
in adults presenting with ACPE.

Both treatments improved oxygenation and reduced dyspnea within the
first hour of therapy. However, NPPV produced faster physiologic
stabilization, characterized by a more rapid decrease in respiratory rate
and Borg dyspnea score, as well as earlier improvements in oxygen
saturation and heart rate. These responses are consistent with the
hemodynamic effects of positive airway pressure, which decreases left
ventricular preload and afterload, enhances alveolar ventilation, and
facilitates more efficient gas exchange.

Rates of intubation, in-hospital mortality, and length of stay were
comparable between groups, confirming that both HFNC and NPPV are
safe options for managing ACPE. Nonetheless, the quicker symptomatic
and physiologic recovery observed with NPPV highlights its value in the
acute phase, when rapid unloading of cardiac and respiratory workload is
critical for patient stabilization
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CPAP Provides More Reliable
5 Support Post-Extubation in

Pediatric Critical Care
(Ramnarayan et al., 2025, 2022)

In pediatric critical care, noninvasive respiratory support is key to maintaining gas
exchange and avoiding reintubation. The FIRST-ABC research program included two
multicenter, open-label randomized controlled trials conducted across 24 UK pediatric
intensive care units, comparing high-flow nasal cannula (HFNC) with continuous positive
airway pressure (CPAP) in children aged 0-15 years.

In the Step-Up trial (Ramnarayan et al., 2022), which evaluated noninvasive support for
acute illness, HFNC was noninferior to CPAP for time to liberation from all forms of
respiratory support (median 52.9 hours for HFNC vs 47.9 hours for CPAP). Both
interventions were well tolerated, but CPAP provided higher and more consistent levels of
positive airway pressure, supporting its continued role where reliable ventilatory assistance
is required (Ramnarayan et al., 2022).

In the Step-Down trial (Ramnarayan et al., 2025), which investigated post-extubation
support, HFNC did not meet noninferiority criteria compared with CPAP. The median time
to liberation from all respiratory support was 50.5 hours for HFNC versus 42.9 hours for
CPAP, and 180-day mortality was higher with HFNC (5.6%) compared with CPAP (2.4%).
CPAP produced more stable gas exchange and fewer treatment failures, confirming its role
as the more reliable modality in the post-extubation period (Ramnarayan et al., 2025).
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NIV Provides More Reliable
Ventilatory Support Than
High-Flow Nasal Cannula
in COPD Exacerbations

Tan et al. (2024) conducted a multicenter, randomized
controlled non-inferiority trial to compare the effectiveness of
high-flow nasal cannula (HFNC) and noninvasive ventilation
(NIV) in patients with acute exacerbations of chronic
obstructive pulmonary disease (AECOPD) presenting with
moderate hypercapnic respiratory failure.

The study enrolled 225 adults admitted to multiple hospitals
and randomly assigned them to receive HFNC (n = 113) or NIV (n = 112). The primary
outcome was treatment failure, defined as endotracheal intubation or switching to the
alternate therapy due to clinical deterioration.

Treatment failure occurred in 25.7 % of patients in the HFNC group compared with 14.3 %
in the NIV group, resulting in a risk difference of 11.38 %. This exceeded the prespecified
non-inferiority margin, demonstrating that HFNC was not non-inferior to NIV. The main
reason for treatment failure in the HFNC group was persistent hypercapnia.

NIV produced a more pronounced reduction in PaCO, during the first 48 hours of therapy
(mean 53 mmHg vs 57 mmHg). There were no significant differences in mortality, ICU
length of stay, or total duration of respiratory support between groups.

The authors concluded that while HFNC can be safely used in moderate hypercapnic
AECOPD, it was associated with higher rates of treatment failure and intubation compared
with NIV. NIV remains the preferred first-line therapy in this patient population due to its
superior ability to correct hypercapnia and reduce escalation to invasive ventilation.
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Conclusion

Evidence from recent randomized trials and meta-analyses demonstrates that continuous positive
airway pressure (CPAP) provides more stable and physiologically effective respiratory support than
high-flow nasal cannula (HFNC) in patients requiring noninvasive oxygen therapy.

Across studies, CPAP consistently shows faster improvement in oxygenation, better regulation of
gas exchange, and lower rates of treatment failure or intubation. These findings align with its
well-established physiologic benefits, maintaining continuous airway pressure, preventing
alveolar collapse, and promoting efficient carbon dioxide clearance.

Compared with HFNC, CPAP delivers a more predictable and sustained level of positive pressure,
contributing to greater respiratory stability and more effective ventilation support. HEFNC remains
a safe and well-tolerated option, particularly for patients who cannot tolerate mask-based systems,
but its ability to provide consistent pressure and ventilation is less reliable.

Taken together, current evidence supports CPAP as the most dependable first-line noninvasive
modality for optimizing oxygenation, stabilizing respiratory function, and minimizing the need for
invasive ventilation, while HFNC remains a valuable approach when comfort and tolerance are
prioritized.
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