
More on Novel Oxygen-
Concentrator-Based Equipment

(Part 1)

I am responding to the editorial by Gal-
legos and Shigeoka in the January 2006 is-
sue of RESPIRATORY CARE.1 The title “Novel
Oxygen-Concentrator-Based Equipment:
Take a Test-Drive First” (italics mine) sug-
gests that the provision of the types of equip-
ment discussed in the editorial is inappro-
priate or inadequately evaluated for use with
home patients who require supplemental ox-
ygen in the home. I am particularly con-
cerned to see statements such as, “Clini-
cians have ignored the consequences of less-
than-pure O2. . . . ”

The use of “less-than-pure” oxygen in
oxygen concentrators is a battle that prob-
ably was won many years ago—to the ben-
efit of the patient. As a therapist who has
been involved in respiratory care for about
40 years, and home care for over 27 years,
I well remember the days of providing ox-
ygen cylinders to patients in the home. Ox-
ygen concentrators, even the early large,
cumbersome units, were a godsend to pro-
viding oxygen in a consistent manner in
homes all over America. There is volumi-
nous documentation in the literature, begin-
ning over 20 years ago, of the very ade-
quate and clinically acceptable oxygenation
provided to patients via oxygen concentra-
tors.

Those of us who have been seeing pa-
tients in the home for many years remem-
ber the competitive pressure in the early
days of providing some type of regular res-
piratory-therapy visits to the patient in ef-
forts to impress referral sources and to “stand
out” from the competition. Many of these
visits included routine “spot-check” oxim-
etry, with voluminous documentation of
very adequate oxygenation per oxygen con-
centrator with the patient at rest. Unfortu-
nately, at that time we were still very lim-
ited as to what we could offer the patient for
portable oxygen, so there was not a lot of
emphasis on evaluating the patient with ac-
tivity.

Since those early days, home-care sup-
pliers, in response to increasing costs and
decreasing reimbursement, have drastically

decreased clinical follow-up in the home.
At the same time, younger patients are be-
ing prescribed oxygen therapy, as we inter-
vene earlier in the course of the disease.
They are also more active and desire—even
demand—that oxygen therapy be integrated
into their life activities. In the past couple of
years, at least one major manufacturer has
advertised directly to the patient commu-
nity, using television extensively, to market
a very small pulse-dose liquid-oxygen por-
table unit. This demand has been transmit-
ted to the supplier community, as patients
see this technology on television and then
contact their oxygen supplier, feeling that
this technology should be available to every
patient and acceptable for every situation.
At the same time this drives pulse-dose
oxygen-delivery technology to be integrated
into ever smaller and lighter portable units;
both high-pressure cylinders and liquid
oxygen, and then ultimately into light-
weight “portable” concentrators. The com-
bination of increasing costs, decreasing re-
imbursement, and demand for the most
convenient technology to meet the patient’s
expectations most likely leads to the patient
situation described by Gallegos and Shi-
geoka in their editorial.

The first oxygen-conserving device I re-
call seeing advertised a 5:1 savings over
continuous flow. It was advertised almost
exclusively as a means to decrease the num-
ber of oxygen cylinders required, and con-
sequently, a means to decrease costs for the
supplier. Somewhere fairly far down the list,
there was mention that patient oxygenation
should probably be considered.

The oxygen supplier community is not
totally without fault. Far too many suppliers
have purchased and provided pulse-dose ox-
ygen systems for purely financial reasons,
perhaps as a survival strategy, but without
adequate clinical evaluation of the patient’s
oxygenation requirements. In contrast there
are suppliers who have developed protocols,
based on oximetry, to assess the patient’s
tolerance of pulse-dose oxygen.

I think Gallegos and Shigeoka’s editorial
is a wake-up call that should be addressed
primarily to the medical community and to
government reimbursement programs such
as Medicare and Medicaid. The scenario de-
scribed in the editorial will become endemic

if Medicare and other payers are foolish
enough to implement a provision in the re-
cent Budget Reconciliation bill to require
that oxygen concentrators be purchased for
all patients on oxygen over 3 years. There
are no provisions in the bill for any type of
follow-up. The reimbursement amount for
portable oxygen is totally inadequate to pro-
vide even conventional portable oxygen to
a patient; liquid or other “high-tech” ap-
proaches to provide for patient mobility and
activity with oxygen will be limited to only
those patients who can pay for these “con-
veniences” privately.

Editorials, as opinion pieces, when de-
scribing unacceptable situations, generally
indicate the need for further discussion and
provide suggestions for resolution. I would
suggest:

1. Uniform standards need to be devel-
oped for pulse-dose delivery devices, with
accurate description of oxygen delivered.
The calculations made in the editorial are
extremely valuable, but should they really
be necessary, particularly when the oxygen-
conserving devices referenced all have li-
ter-flow or equivalent markings on their se-
lector dials?

2. As Gallegos and Shigeoka suggest,
“verify that the selected. . . equipment pro-
vides adequate oxygenation during rest and
exercise.” This verification should be a rou-
tine component of follow-up by the attend-
ing physician and/or rehabilitation pro-
gram—not just the oxygen supplier.

3. All applications of an oxygen-conserv-
ing device for delivery of oxygen must re-
quire a physician’s order. The use of an
oxygen-conserving device is more than just
a novel approach to delivering oxygen at a
selected liter flow.

4. Hospitals and physicians must become
familiar with the new technology being de-
manded by oxygen patients. Assessment and
evaluation of oxygen patients should be
made with the patients using the oxygen-
delivery systems they are using in their daily
lives.

5. Recognize that the demand for increas-
ingly convenient technology may be im-
pacted by the brutal reality of constantly
decreasing reimbursement. The oxygen-
supplier andmanufacturingcommunitiesare
very resourceful, but their ability to absorb
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ever-decreasing reimbursement is not infi-
nite.

6. Finally, recognize that the patient sce-
nario described in this editorial is not rare or
unique at all. Not all patients turn down the
oxygen flow for financial or conserving rea-
sons alone, but far too many do. Until there
is a rational reimbursement formula for por-
table oxygen, and realization that the pro-
vision of oxygen on a long-term basis to a
patient living in the community entails much
more than cost of just the equipment, we
will continue to see patients with inappro-
priate equipment, inadequate follow-up, and
therapy that falls far short of what the or-
dering physician desires for the patient.

Tim J Good CRT AE-C RPFT
GoodCare by CPCI

Logan, Ohio

REFERENCES

1. Gallegos LC, Shigeoka JW. Novel oxygen-
concentrator-based equipment: take a test
drive first! Respir Care 2006;51(1):25–28.

The authors respond:

Our editorial1 described an encounter
with a man who purposefully under-treated
hypoxemia while using novel concentrator-
based O2 equipment. That anecdote was a
segue to describe a potential limitation of
such equipment, namely, limited O2 output
may lead to inadvertent under-treatment in
specific conditions, such as exercise. We
recommended that clinicians verify that this
novel equipment provides adequate oxygen-
ation during rest and exercise for each pa-
tient (“test drive”).

Good uses our editorial as a springboard
to discuss a much larger problem, namely,
how to provide appropriate service in the
current era of reduced health-care spending,
rapid technical advancement, and aggres-
sive marketing. Fair is fair. Good, who is an
experienced respiratory therapist and suc-
cessful home-medical-equipment supplier,
provides an important perspective. All long-
term O2 therapy (LTOT) stakeholders
should express their opinions. We appreci-
ate his comments.

Medicare has supported LTOT since the
landmark Nocturnal Oxygen Therapy
Trial2 and Medical Research Council Trial3

were reported a quarter century ago. Medi-
care supports the majority of LTOT, and its
LTOT guidelines have become a de facto

standard. These guidelines have evolved
with federal mandates and input from clin-
ical experts and industry at the consensus
conferences.4–8 Consensus conference rec-
ommendations have been published since
1986. We hope Good’s concerns are ad-
dressed in the report of the most recent (6th)
LTOT conference, held in late August 2005,
in Denver.9

We would like to express some opinions,
as Good has done. He reminds us that the
battle for O2 concentrators took place more
than 2 decades ago, when they were novel.
Concentrators are now the most common
stationary O2 equipment. New devices are
expensive, but costs usually drop with tech-
nological and manufacturing advances.
Modern concentrators are better and cost a
fraction of what the early versions cost. A
new battle for “truly portable” (10 pounds
and lighter) equipment is looming. Unfor-
tunately, past problems persist, such as the
high cost of delivering cylinders of com-
pressed O2 and liters of boiling liquid O2.
“High-tech” solutions, such as the novel
equipment we described and tiny cryogenic
reservoirs filled from home devices that liq-
uefy concentrator-produced O2, may offer a
remedy for delivery costs.

Good laments spending less time with
patients and is not pleased with direct-to-
patient marketing. Physicians have also
complained about these 2 problems for
years; they are among many problems that
contribute to our national health-care woes.

History repeats, albeit with variation. We
found a 1991 marketing newsletter with the
headline “Why the heat is on home medical
equipment” and a brief article about “med-
ical-equipment telemarketing scams,” “frag-
mented billing,” and “other unscrupulous
activities” that contributed to the Omnibus
Budget Reconciliation Act of 1990. Indus-
try standards, both technical and ethical, will
become increasingly important. Unfortu-
nately, dealing with a reduced budget may
be more difficult.

Good describes how oxygen suppliers
have given up extra services (spot oximetry
checks, O2 titrations) that helped them com-
pete for referrals. This is fortunate. To avoid
potential conflicts of interest, Medicare sep-
arates those who certify medical necessity
(including measuring PaO2

and SaO2
) from

those who provide O2 services.
Good encourages education. We agree.

One of us responded to complaints from
nonpulmonologists about the lack of instruc-
tions for how to complete the certificate of

medical necessity that is required by the
Omnibus Budget Reconciliation Act of
1990, by co-authoring a primer. Now the
certificate of medical necessity has (mini-
mal) instructions. As revisions occur, up-
dated instructions can be accessed on the
Internet for free or by subscription.10 Each
year, new clinicians and suppliers enter the
workforce and must learn this arcane infor-
mation, so education must be continuing.

Clinical experts have always encouraged
research. The National Heart, Lung, and
Blood Institute sponsored the Nocturnal Ox-
ygen Therapy Trial, which studied patients
with chronic obstructive pulmonary disease
andseverehypoxemia.2 However, theguide-
lines for less severe hypoxemia and hypox-
emia that occurs only during exercise or
sleep were extrapolated from the Medical
ResearchCouncilTrial.3 Recentstudies raise
questions about those extrapolations; for ex-
ample, is there a survival benefit in patients
with chronic obstructive pulmonary disease
and moderate hypoxemia?11 There is some
good news. The National Heart, Lung, and
Blood Institute plans to study the efficacy
of LTOT for improving survival in patients
with chronic obstructive pulmonary disease
and less-than-severe hypoxemia.12 How-
ever, these studies may take more than 4
years to complete. Today’s chilling news
(see below) raises concerns that Medicare
could drop past agreements that were based
on extrapolated information.

Good condemns the recent Budget Rec-
onciliation Bill, which caps equipment rental
at 36 months (after which the patient owns
the equipment), because there are no provi-
sions for follow-up maintenance and repair.
He describes this as a wake-up call. We think
it is a “shot across the bow” that reflects the
seriousness of the national budget situation
and may adversely affect patient care.

Finally,Goodfeels theseproblemsshould
be addressed to the medical community and
government reimbursement programs. We
feel these problems should be addressed to
all stakeholders, including patients, their
families, their representatives (Congress),
and the Executive. National priorities will
have to be discussed. Otherwise, as budgets
fall, advocates for one therapy (eg, motor-
ized wheelchairs) may fight advocates for
another therapy (eg, truly portable O2 equip-
ment). A recent local newspaper had the
headline “Pulling funds from kids study im-
moral,”13 and the article described the pro-
found disappointment of our children’s hos-
pital chief upon learning the 2007 budget
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has no funds for the National Children’s
Study,14 which was approved by Congress
in 2000 and funded through 2006; enroll-
ment was to begin in 2007. Our budget woes
are pitting generation against generation!

Linda C Gallegos RRT
John W Shigeoka MD
Respiratory Care Center

Veterans Affairs Medical Center
Salt Lake City, Utah
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More on Novel Oxygen-
Concentrator-Based Equipment

(Part 2)

While we agree with Gallegos and Shi-
geoka’s final position, that oxygen technol-
ogies should be evaluated with each patient
to ensure appropriate oxygenation, we have
concerns that some of their technical data
regarding oxygen concentrators and pulse-
dose oxygen-delivery devices are inaccu-
rate and misleading. We feel that Gallegos
and Shigeoka’s editorial may perpetuate a
number of common misconceptions regard-
ing home-oxygen technologies and LTOT
administration in the home.

Gallegos and Shigeoka’s introductory
story regarding the patient who ran out of
oxygen during a clinic visit can, unfortu-
nately, be repeated daily for many O2 pa-
tients, using all types of home-oxygen tech-
nology. The unfortunate reality is that some
oxygen users occasionally fail to adequately
plan their time away from home and/or sim-
ply experience unplanned delays. The 19-
hour clinic visit described by Gallegos and
Shigeoka is well beyond the norm, and very
few portable oxygen technologies can sup-
ply oxygen for 19 hours. We feel that Gal-
legosandShigeoka inappropriately infer that
the lightweight cylinder and pulse-dose de-
vice that their patient was using was the
cause of the problem. Specifically, they ex-
press concern about oxygen concentrators
and concentrator-based cylinder-filling sys-
tems, and suggest that the small cylinder
and pulse-dose device contributed to the un-
der-treatment of a patient’s hypoxemia. We
feel this is not a technology issue, but rather

the result of poor matching of cylinder size
and oxygen need with the outing duration.

Gallegos and Shigeoka also suggest that
the proprietary filling connections of the
transfill cylinder played a role in the inci-
dent and would have been avoided if the
patient was using a traditional oxygen de-
vice. However, if the patient had a standard
oxygen cylinder, they still would have been
required to provide the patient cylinders for
his trip home. Numerous state and federal
regulatory guidelines govern the refilling of
compressed oxygen cylinders, including
cleaning, purity testing, and lot tracking,
which would prevent a clinic or other facil-
ity from refilling a cylinder owned by an-
other organization. This partly explains why
few home-oxygen providers offer a while-
you-wait cylinder refilling service.

Gallegos and Shigeoka correctly point out
that concentrators typically generate a less-
pure oxygen-concentrate than the 99.6%
oxygen specified in the United States Phar-
macopeia. Although manufacturer specifi-
cations differ slightly, most modern concen-
trators deliver 90 � 3%, although many units
consistently deliver greater than 93%. These
devices are intended for oxygen delivery via
low-flow systems, which by nature and de-
sign deliver a varying fraction of inspired
oxygen(FIO2

).Theclinical reality is that large
differences in oxygen concentration yield
only nominal differences in FIO2

. Let us com-
pare the FIO2

difference between using 85%
oxygen and 100% oxygen, given a tidal vol-
ume of 500 mL, a 1-second inspiratory time,
and a flow of 2 L/min (33.3 mL/s). With
100% oxygen the equation is:

0.21(500 – 33.3) � (1.0 (33.3))/500 �
26.3%

With 85% oxygen the equation is:
0.21(500 – 33.3) � (0.85 (33.3))/500 �

25.3%
Thus, a 15% difference in supplemental

oxygen concentration results in only a 1%
difference in FIO2

. This minor difference is
clinically insignificant, as it consistently pro-
duces the same net clinical effect as that of
United States Pharmacopeia 99.6% oxy-
gen.1,2

Low-flow oxygen delivery via nasal can-
nula with an oxygen concentration of � 85%
is considered by most experts to be clini-
cally equivalent to United States Pharmaco-
peia 99.6% oxygen for most stable, mildly
hypoxemic patients. Three recent studies
demonstrated the clinical efficacy of pulse-
dose oxygen derived from transfill cylinders
and portable oxygen concentrators delivered
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to hypoxemic subjects during various activ-
ities, including rest, exercise, and sleep.3–5

These studies demonstrated the clinical ef-
ficacy of the devices evaluated and proved
the clinical equivalency to continuous flow.

Gallegos and Shigeoka used the air-dilu-
tion equation to illustrate how respiratory
rate affects FIO2

, but in their discussion they
failed to fully account for how anatomical
dead space and the changes in inspiratory
time impact the net oxygen delivered via a
continuous-flow system. In their example
they compare a total flow of 1 L/min con-
tinuous to a minute volume of O2 delivered
viapulse-dose (usinga10-mL-per-breathbo-
lus model) and suggest that a patient breath-
ing 20 breaths per minute receives one fifth
(200 mL) the O2 they get from a 1 L/min
continuous flow. This example fails to ac-
count for dead space and the fact that oxy-
gen flowing during exhalation and the pause
between breaths does not participate in gas
exchange.

In modern, fixed-volume, pulse-dose de-
vices, the net minute volume of O2 deliv-
ered is the product of respiratory rate �
bolus volume, independent of the inspirato-
ry-expiratory ratio or inspiratory flow de-
mand. Newer pulse-dose conservers deliver
oxygen at higher flows and for shorter du-
rations, limiting delivery to the first 100 ms
of each breath and thus maximizing alveo-
lar oxygen delivery. Using Gallegos and Shi-
geoka’s example, a patient breathing 30
breaths/min with exercise on the same de-
vice (10 mL/breath) would get a total of
300 mL of O2 per minute. Breathing 1 L/min
continuous flow, maintaining a consistent
inspiratory-expiratory ratio of 1:2 and as-
suminganatomicaldeadspaceofabout33%,
the same 30-breaths/min patient would in-
spire about 7.3 mL of O2 per breath, yield-
ing a minute volume of 219 mL of oxygen,
which is 81 mL less than the pulse-dose
device. Even when correcting for a slightly
reduced O2 percentage (eg, 89%), the pulse-
dose device still provides 267 mL of O2,
which is 48 mL more net O2 to the lungs.

A recent study by McCoy et al evaluated
the performance of pulse-dose oxygen-con-
serving devices under various respiratory
rates.6 They found that as respiratory rate
increases, pulse-dose devices more consis-
tently maintain a target FIO2

than does con-
tinuous flow, because the pulse-dose devices
deliver a larger net minute volume of oxy-
gen (respiratory rate � bolus volume). These
results have also been supported by several
clinical trials.7–11

Gallegos and Shigeoka’s emphasis on the
gas-mixing equation and calculation of FIO2

is accurate and highlights the variability of
oxygen concentration common to low-flow
oxygen devices. Oxygen device manufac-
turers have recognized this for years, which
is why most pulse-dose-device manufactur-
ers recommend patient- and product-specific
titration to ensure appropriate oxygen deliv-
ery. It is also the reason many pulmonary
experts urge titration of all low flow oxygen
systemsto thepatient’s specificactivity level.

Gallegos and Shigeoka state, “Clinicians
have ignored the consequences of less-than-
pure O2, because of the shape of the hemo-
globin-O2 dissociation curve, limitations of
pulse oximetry, and the ease of raising the
flow to compensate.” We disagree with that
statement and note that, while the variables
listed may explain why patients can clini-
cally tolerate various devices, the patient’s
oxygen saturation has really been the driver
of clinical acceptance and tolerance.

Technological advances in LTOT have
resulted in a number of lighter, quieter, more
efficient, and longer-lasting systems that,
when properly matched to the patient’s clin-
ical requirements and lifestyle needs, essen-
tially offer an unlimited supply of portable
oxygen, with proven clinical performance.
The goal is to improve the patient’s quality
of life by cutting the tether of the stationary
oxygen device that has, historically, an-
chored the patient at home.

While we recognize that not all new ox-
ygen devices are appropriate for all patients,
the same holds true for all oxygen systems.
Technological advances play an important
role in improving the quality and cost of
care provided. We strongly agree that oxy-
gen-technology users should be thoroughly
familiar with the function and application of
the devices they employ. Misunderstandings,
misconceptions, and the traditional dogma
that so often plagues health care must be
overcome. As clinicians we must spend more
time understanding and adapting to systems
and technology that can improve the quality
of care and the lives of our patients.

Joseph S Lewarski RRT FAARC
Inogen Incorporated

Goleta, California

Robert Messenger RRT
Invacare Incorporated

Elyria, Ohio

Thomas J Williams MBA RRT
Strategic Dynamics
Scottsdale, Arizona
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The authors respond:

We appreciate the comments of Lewar-
ski, Messenger, and Williams about our ed-
itorial. We are pleased they agree with our
conclusion thatO2 equipment shouldbeeval-
uated with each patient, to ensure it provides
adequate oxygenation: the “test drive.” It is
gratifying because they represent manufac-
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turers and marketers of novel LTOT equip-
ment. Editorials are, by design, expressions
of opinion. All LTOT stakeholders should
have a chance to express their opinions.

We expressed our concerns for several
reasons. These include known limitations
of concentrator-produced O2, variability in
demand O2 valve performance, difficulties
with “equivalent flow,” problems with air-
entrainment, and the dearth of published
studies. Lewarski and colleagues acknowl-
edge that published information is still lim-
ited, and of the 3 studies they cited (their
References 4, 5, and 6), two existed only as
abstracts when we saw our patient (though
one, their Reference 3, has since been pub-
lished in full form, in the March 2006 issue
of RESPIRATORY CARE), and the studies in-
volved small numbers of patients. Their Ref-
erence 6 was the sole full report when we
saw our patient. We can imagine Lewarski
and colleagues’ frustration, because they
have insider knowledge of both product de-
velopment and preliminary clinical studies.
They must be anxious for the respiratory
community to learn more about their prod-
ucts. We hope they can imagine our frus-
tration when the sole full report described
D-size cylinders and did not mention an in-
tegrated demand valve (ie, the equipment
appeared to be different from our patient’s).
We look forward to this second full report.
We referenced the O2-user’s Web site be-
cause it contained the only easily accessed,
nonproprietary descriptions of this novel
equipment. It also provides the user’s per-
spective (ie, someone who has to live with
this novel equipment).

Novel O2 systems are descendants of tra-
ditional systems, so we began our discus-
sion by describing traditional equipment fa-
miliar to all respiratory therapists. We did
not mean to imply that the equipment was
the cause of the problem. We clearly de-
scribed our patient’s unrealistic expectations
for ambulatory duration with his LTOT
equipment, his medically unwise “solution”
for extending duration, and his incredible
assumption that our center had compatible
novel equipment to refill his unique cylin-
der for his long drive home. We described
the proprietary fittings and provided 2 illus-
trations to inform readers who may not be
familiar with this novel equipment. We re-
stricted our comments to 2 types of concen-
trator-based equipment, because a third de-
vice that produces liquid O2 from
concentrator-produced O2 at home was (and
is today) too new.

To expand on the problem of air-entrain-
ment, we used a simple calculation familiar
to students of respiratory care: the gas-mix-
ing equation. We are pleased that Lewarski
and colleagues used a form of this equation
and obtained results similar to those in our
editorial’s Table 1, at setting “3” (approxi-
mately 30 mL) under columns A and B, for
O2 concentrations of 100% and 85%, with
which the final delivered O2 concentrations
are 25.7% and 24.8%, respectively, which is
a difference of less than 1%. These tiny O2

concentrations are one way to demonstrate
how well demand valves conserve O2 under
conditions established by the manufacturer.
Manufacturers commonly describe demand-
valve “efficiency” (ability to conserve O2)
by comparing O2 dispensed by their valve
with O2 dispensed by conventional contin-
uous-flow valves (eg, 200 mL/min at “set-
ting 1” vs 1,000 mL/min at 1 L/min, which
is a 5:1 savings). Clinicians, suppliers, and
patients understand that simple comparison.

The important problem of “equivalent-
flow” settings was addressed by McCoy1

and revisited by Bliss et al,2 who proposed
a volume-referenced (flow) setting system
to help patients and clinicians compare de-
vices. It is unclear if manufacturers have
agreed to adopt a uniform system.

Lewarski and colleagues describe a so-
phisticated approach to reduce the effects of
air-entrainment; theyaccount fordeadspace,
O2 rebreathing, and the timing of the O2

bolus during inspiration. However, this re-
quires highly specialized knowledge, is con-
sidered arcane by many, and is often a pro-
prietary secret that promises performance
advantages over a competitor’s product. The
average clinician and patient often do not
possess thisknowledge.Theproblemof flow
equivalency and lack of published evalua-
tions, discussed above, are pertinent.

Clinicians commonly face a big problem:
that of trying to account for variability be-
tween patients, their illnesses, and circum-
stances (such as exercise) when more O2 is
needed to meet increased metabolic demand.
This is more complicated than air-entrain-
ment. A patient walking briskly on a tread-
mill may need to raise (pure) O2 flow by 2
L/min above baseline resting flow with con-
ventional equipment, may not have to raise
flow with one brand of demand valve, and
may fail to achieve adequate oxygenation
with another brand of demand valve at the
highest setting. When that patient requests a
third brand of equipment, which provides
less-than-pure O2 through an integrated de-

mand valve that is different than previously
tried demand valves, the clinician and sup-
plier may not be able to extrapolate perfor-
mance. Potential and reality may be differ-
ent. This explains our recommendation for a
test drive.

We apologize for confusing people with
our terse statement that clinicians have ig-
nored the consequences of less-than-pure O2

because of the shape of the oxyhemoglobin
curve, limitations of pulse oximetry, and the
ease of raising flow. The context was con-
ventional 100% O2. Implicit in the follow-
ing sentence and Reference 3 in our edito-
rial3 was the use of PaO2

(oxygen partial
pressure measured via blood-gas analysis),
not pulse oximetry (SpO2

). These factors raise
problems and controversies about the limi-
tations of pulse oximetry too complex to be
addressed in a short editorial. We refer in-
terested readers to the report by McGovern
et al.4 This may be seen in practice when
patients who wish not to use LTOT hyper-
ventilate just before staff obtain SpO2

read-
ings. Finally, experienced clinicians recog-
nize that Medicare oximetry values that
determine LTOT support span 3 saturation
values (88%, 89%, and 90%), which is the
same as instrument tolerance (�3%) of com-
monly used pulse oximeters!

We appreciate the opportunity to partici-
pate in an exchange of opinions about novel
O2 equipment.Wearepleased thatothersagree
with our recommendation to carefully match
patient and equipment; that is, to take a test
drive! We look forward to more published in-
formation about this novel equipment.

Linda C Gallegos RRT
John W Shigeoka MD

Respiratory Care Center
Veterans Affairs Medical Center

Salt Lake City, Utah
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