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Introduction

In the United States, more than 1.5 million adults are
prescribed long-term oxygen therapy (LTOT) for severe
hypoxemia, most commonly due to chronic lung diseases
such as chronic obstructive pulmonary disease (COPD) and
interstitial lung disease.l Home oxygen equipment represents
a substantial portion of durable medical equipment (DME)

spending in the United States, with Medicare expenditures
estimated at $2 billion annually.? Several LTOT delivery
modalities are available, including compressed oxygen
cylinders, liquid oxygen systems, stationary oxygen
concentrators, and portable oxygen concentrators (POCs).
These modalities differ significantly in size, weight, oxygen
supply duration, refilling mechanisms, portability, cost,
and air travel compatibility. As a result, the choice of
oxygen equipment has practical consequences for mobility,
adherence, safety, and quality of life.

The use of POCs, which are generally smaller, lighter,
and more compatible with an active lifestyle, has increased
markedly over the past decade.3 This growth reflects the
convergence of regulatory, technological, and patient-
centered factors.* Changes in Medicare coverage criteria
have expanded reimbursement eligibility for POCs, while
advances in sieve technology have improved device oxygen
capacity, battery life, and portability. In addition, Federal
Aviation Administration approval of select POC models for in-
flight use has expanded the practical utility of these devices
for patients who previously faced substantial barriers to air
travel. Taken together, these developments have increased
the accessibility and desirability of POCs and have reshaped
the landscape of LTOT delivery.

This shift has important implications for clinical practice.
Although clinicians prescribe LTOT by specifying oxygen
dose and duration, the DME supplier often determines the
specific equipment a patient receives, commonly providing
a combination of systems.> For example, patients may
use a stationary concentrator at home and then portable
equipment, such as compressed oxygen cylinders or POCs,
when leaving the house. Patient preference studies suggest
that access to POCs in addition to traditional oxygen systems
is highly valued.6 In real-world practice, many patients,
therefore, alternate among oxygen delivery modalities
throughout the day depending on activity level, setting,
battery availability, and perceived benefit.

In this context of frequent device switching and
increasing reliance on POCs, clinicians must understand
the implications of the prescribed oxygen flow rate.
Supplemental oxygen is delivered through 2 primary dosing
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strategies: continuous flow and pulse-dose flow. Continuous
flow systems, such as stationary concentrators, compressed
gas cylinders, and liquid oxygen systems, deliver oxygen at
a constant rate throughout the respiratory cycle. Pulse-dose
flow systems, such as POCs and oxygen-conserving devices
attached to cylinders, deliver a discrete bolus of oxygen early
in inspiration, typically triggered by detection of inspiratory
effort.

A common misconception in clinical practice is that
the numeric setting on a pulse-dose device is equivalent to
the same numeric flow rate on a continuous flow system
(e.g., a pulse-dose setting of “2” delivers oxygen equivalent
to 2L/min by continuous flow).7 In reality, the relationship
between pulse-dose and continuous flow oxygen delivery
is neither linear nor fixed. It depends on both patient
physiology and device performance. Patient-specific factors,
including respiratory rate, tidal volume, inspiratory flow,
and breathing pattern, as well as device-specific features,
including trigger sensitivity, oxygen purity, bolus volume, and
bolus timing, all affect delivered oxygen.”-8 This complexity
is compounded by the absence of standardization across
manufacturers: the same numeric pulse-dose setting may
deliver significantly different amounts of oxygen depending
on the specific device.?10 As a result, pulse-dose settings
should be interpreted as relative, device-specific indices
rather than direct equivalents to continuous flow rates.

These considerations have important implications
for LTOT prescribing and strongly support device-specific
oxygen titration rather than assumption of equivalence
across modalities or between devices. However, many
patients undergo formal oxygen titration using continuous
flow and subsequently use pulse-dose systems in daily life,
often without reassessment. In this scenario, the prescribed
oxygen “dose” may not reflect the oxygen actually delivered
during activities of daily life. In practice, device-specific
evaluation frequently occurs only after equipment has
already been dispensed, if it occurs at all, resulting in a
critical gap between the oxygen prescription, the equipment
provided, and the patient’s physiologic response.

Available evidence suggests that pulse-dose systems
can approximate continuous-flow oxygenation in selected
patients, but this equivalence cannot be assumed. Small
randomized crossover studies, conducted primarily in
patients with severe COPD, have reported similar mean
oxygen saturations with pulse-dose and continuous flow
oxygen delivery.8:11.12 However, group averages can mask
clinically important interindividual variability as up to 20%
of patients experienced significant exertional desaturation
with pulse-dose oxygen.811 Pulse-dose delivery may
underperform in physiologic states that impair device
triggering or reduce effective oxygen delivery, including
rapid shallow breathing during activity, low inspiratory
effort during sleep or in neuromuscular weakness, and

frequent mouth breathing8 Notably, baseline physiologic
measures such as forced expiratory volume in 1 second,
lung volumes, and resting room air oxygen saturation do
not reliably identify which patients will maintain adequate
oxygenation with pulse-dose systems during exertion.8
Therefore, in clinical practice, supplemental oxygen should
be titrated using the specific device the patient will use
and under conditions that reflect real-world needs (rest,
exertion, and sleep, as clinically indicated).

Important evidence gaps persist. First, most
comparative studies of oxygen delivery modalities have been
conducted in patients with COPD, limiting generalizability
to other populations that commonly require LTOT,
including patients with interstitial lung disease, pulmonary
hypertension, and advanced heart failure. Second, most
studies have relied on short-duration, laboratory-based
measurements of oxygen saturation. These assessments may
not capture fluctuations in oxygen demand during daily
activities or prolonged exertion. Third, existing comparative
studies have focused largely on physiologic endpoints,
such as oxygen saturation and walk distance, with limited
evidence regarding clinical outcomes such as hospitalization
and survival. These limitations underscore the need for
pragmatic studies that evaluate oxygen delivery systems in
the settings and populations in which they are actually used.

Continuous-flow oxygen remains the most
physiologically robust delivery modality across a broad
range of breathing patterns, activity states, and disease
types, and it is supported by the strongest historical evidence
base. Pulse-dose systems, including POCs, offer significant
advantages, including improved portability, mobility,
convenience, and oxygen conservation. The challenge is
to determine for whom, at what settings, and under what
conditions pulse-dose systems provide adequate oxygen
delivery. Meeting this challenge will require a more
individualized approach to oxygen prescribing. Future
work should prioritize the development and validation of
predictive models that integrate patient physiology and
device-specific performance characteristics to estimate the
adequacy of pulse-dose oxygen delivery. Equally important,
implementation studies are crucial to define how clinicians,
patients, pulmonary function testing laboratories, and DME
providers can coordinate timely, device-specific titration
before and after equipment is dispensed. Ultimately, aligning
the oxygen prescription with the oxygen actually delivered
is essential to improving the effectiveness of LTOT in real-
world practice.
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