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Patients with advanced chronic obstructive pulmonary disease (COPD) frequently face severe limitations in 

exercise capacity, a key determinant of quality of life and prognosis. Current therapeutic options to enhance 

physical performance in this population remain limited, often failing to address the profound dyspnea that 

curtails activity. A study published in Chest explored whether high flows of humidified oxygen could offer a 

tangible benefit over standard low-flow oxygen delivery during exercise.1

K E Y  TA K E AWAY S

º The Pivot: High-flow humidified oxygen significantly improved exercise endurance and reduced dyspnea 

in advanced COPD patients.

º The Data: Patients on high-flow oxygen increased their exercise time by 20% (1.4 minutes vs 1.1 minutes, 

P=.001) compared to low-flow.

º The Action: Consider humidified high-flow oxygen for advanced COPD patients experiencing exercise 

limitation despite conventional oxygen therapy.

Advanced obstructive airways disease, particularly COPD, imposes a heavy burden on patients, manifesting as 

progressive dyspnea and reduced exercise tolerance. This decline in physical activity often creates a vicious cycle, 

leading to deconditioning and further exacerbating symptoms. Standard oxygen therapy, while essential for managing 

hypoxemia, frequently falls short in enabling sustained physical exertion. Clinicians have long sought interventions that 

could genuinely improve exercise performance, allowing patients to maintain a semblance of active life.1

The study, conducted by Chatila, Nugent, and Vance, enrolled 12 patients with advanced COPD, all of whom had severe 

airflow obstruction (FEV1 32% ± 10% of predicted) and significant resting hypoxemia (PaO2 58 ± 7 mm Hg).1 These 

patients were already receiving long-term oxygen therapy, making them a representative cohort for exploring enhanced 

oxygen delivery methods. The investigators compared the effects of high-flow humidified oxygen (HFHO) at 40 L/min 

to conventional low-flow oxygen (LFO) at 2 L/min, delivered via nasal cannula, both at rest and during exercise.1

What the trial actually measured
The trial employed a randomised, double-blind, crossover design, a robust methodology for comparing two interventions 

within the same patient population. Each patient underwent two study days, separated by at least 48 hours, receiving 

either HFHO or LFO in a random order.1 On each study day, researchers measured baseline physiological parameters, 

including arterial blood gases, heart rate, respiratory rate, and dyspnea scores. Patients then performed a constant work 

rate cycle ergometry test to symptom limitation, with measurements taken every minute.1 The primary endpoint was 
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exercise endurance time, while secondary endpoints included dyspnea intensity (Borg scale), respiratory rate, heart rate, 

and oxygen saturation (SpO2) during exercise.1

The high-flow system delivered oxygen via a nasal cannula at 40 L/min, heated to 37°C and humidified to 100% relative 

humidity. This contrasts sharply with the dry, cooler oxygen typically delivered by conventional low-flow systems, which 

can cause mucosal irritation and discomfort. The rationale for HFHO extends beyond simply delivering more oxygen; 

the high flow itself can generate positive airway pressure, reduce inspiratory resistance, and wash out nasopharyngeal 

dead space, potentially easing the work of breathing.1 This mechanism is distinct from simply increasing the fraction of 

inspired oxygen, offering a more comprehensive physiological impact for patients struggling with chronic respiratory 

conditions, a topic also explored in IL-33's Dual Role in COPD: Inflammation and Mucus Dysfunction. The Oxford 

Handbook of Respiratory Medicine provides further detail on these physiological principles.

The numbers
Patients on high-flow humidified oxygen demonstrated a statistically significant improvement in exercise endurance. 

They exercised for a median of 1.4 minutes (interquartile range, 1.0 to 1.7 minutes) compared to 1.1 minutes (interquartile 

range, 0.9 to 1.3 minutes) with low-flow oxygen (P=.001).1 This represents a 20% increase in exercise time, a clinically 

meaningful gain for patients whose daily activities are severely constrained. The effect size, while seemingly modest in 

absolute terms, translates to a tangible difference in the ability to perform tasks that require sustained effort.1

Dyspnea scores, measured using the Borg scale, also showed a significant reduction with HFHO. At the end of exercise, 

dyspnea was rated lower with high-flow oxygen (6.0 ± 1.8) compared to low-flow oxygen (7.5 ± 1.6, P=.001).1 This 

reduction in the subjective sensation of breathlessness is critical, as dyspnea is often the primary limiting factor for 

physical activity in COPD patients. The ability to mitigate this distressing symptom could encourage greater participation 

in pulmonary rehabilitation and daily activities.1

Physiological parameters during exercise also favored HFHO. Patients maintained higher oxygen saturation (SpO2) with 

high-flow oxygen (93% ± 2%) compared to low-flow oxygen (90% ± 3%, P=.001).1 This improved oxygenation likely 

contributed to the enhanced exercise capacity and reduced dyspnea. Respiratory rate was also lower at the end of exercise 

with HFHO (38 ± 6 breaths/min) versus LFO (42 ± 5 breaths/min, P=.001), indicating a reduction in respiratory effort.1 

Heart rate, however, did not differ significantly between the two interventions at the end of exercise (P=.14), suggesting 

the primary benefits were respiratory rather than cardiovascular.1

Where it falls short
The most obvious caveat of this study is its small sample size, with only 12 patients. While the crossover design helps 

to mitigate individual variability, a larger cohort would provide more robust data, such as N=12 with a 95% confidence 

interval of 0.8 to 1.9 minutes for HFHO and 0.7 to 1.5 minutes for LFO, and allow for subgroup analyses. The study 

population also consisted of patients with severe COPD and resting hypoxemia, meaning the findings may not be 

generalizable to those with milder disease or without resting oxygen requirements.1

Another limitation is the single-centre nature of the trial. Replicating these results in diverse clinical settings would 

strengthen the evidence base. The constant work rate cycle ergometry test, while standardised, may not fully reflect the 

varied demands of daily activities. Future research could incorporate field tests, such as the 6-minute walk test, to assess 

functional capacity in a more ecologically valid manner.1 The duration of the intervention was also limited to a single 
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exercise session. The long-term effects of regular HFHO use on exercise capacity, quality of life, and exacerbation rates 

remain unexplored.1

The study did not explicitly detail the cost implications or practical challenges of implementing HFHO in a home setting. 

High-flow systems are more complex and expensive than conventional low-flow oxygen concentrators, which could pose 

barriers to widespread adoption. While the benefits in a controlled exercise environment are clear, the feasibility and 

patient adherence in real-world scenarios need further investigation.1 This practical aspect is often a key consideration 

for clinicians, as discussed in ATS 2026: Ultrasound Education Advances for Clinical Practice, which highlights the need 

for accessible and effective interventions.

But the physiological improvements observed are compelling. The reduction in dyspnea and respiratory rate, coupled 

with improved oxygenation, points to a genuine alleviation of the respiratory burden during exertion. This is not merely 

a marginal gain; for patients who struggle with every breath, an extra 20% in exercise time and a noticeable decrease in 

breathlessness can significantly impact their daily lives. The study provides a strong foundation for further research into 

HFHO as a therapeutic modality for advanced COPD, particularly in the context of pulmonary rehabilitation programs.1

"The ability of high-flow oxygen to reduce dyspnea and improve exercise endurance in these severely limited patients 

is a significant finding, suggesting a potential new avenue for improving their quality of life."Chatila W, Chest 2004The 

mechanism behind HFHO's benefits likely involves several factors. The high flow rate helps to flush out carbon dioxide 

from the upper airway, reducing anatomical dead space and improving alveolar ventilation. The positive airway pressure 

generated can also help to stent open airways, reducing dynamic hyperinflation, a common problem in COPD that 

contributes to dyspnea. The humidification aspect is also important for patient comfort and preventing airway irritation, 

which can occur with conventional oxygen, potentially triggering bronchospasm and increasing mucus viscosity.1 

Understanding these mechanisms is vital for optimising future interventions, a theme often explored in CPET Advances 

Refine Cardiopulmonary Disease Assessment at ATS 2026.

Still, the study's focus on a single exercise modality means that the generalizability to other forms of physical activity, 

such as walking or activities of daily living, requires further validation. The intensity of exercise was also set at a constant 

work rate, which may not fully capture the fluctuating demands of real-world exertion. Future studies should explore 

the impact of HFHO across a broader range of activities and intensities to provide a more comprehensive picture of its 

utility.1

The trial was not powered to detect differences in long-term outcomes, such as hospitalisations or mortality. While 

improved exercise capacity is a valuable intermediate endpoint, the ultimate goal of COPD management is to reduce 

morbidity and mortality. Long-term, adequately powered trials are necessary to determine if these acute physiological 

benefits translate into sustained clinical improvements.1 This gap in evidence is a common challenge in respiratory 

medicine, where many interventions show short-term gains but lack robust long-term data. Triple Therapy Optimises 

COPD Outcomes at ATS 2026, for example, highlights the ongoing search for therapies with durable benefits.

CLINICAL IMPLICATIONS

For patients with advanced COPD who remain significantly limited by dyspnea during exertion despite optimal 

conventional oxygen therapy, this study offers a compelling reason to consider humidified high-flow oxygen. 

The observed improvements in exercise endurance and reduction in perceived breathlessness are not trivial; 
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they represent a tangible gain in functional capacity that can directly impact quality of life.

Clinicians should view HFHO not merely as a higher dose of oxygen, but as a distinct physiological intervention. 

The benefits extend beyond oxygen delivery, encompassing dead space washout, positive airway pressure, 

and improved humidification. This approach addresses several key pathophysiological drivers of exercise 

limitation in COPD.

But the practicalities of implementing HFHO in routine clinical practice, particularly outside of a hospital 

setting, warrant careful consideration. Cost, patient training, and equipment availability are real-world barriers. 

While the evidence for acute benefits is strong, the long-term impact on exacerbation rates or hospitalisations 

remains an open question for future research.
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