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Ambulatory Oxygen:

o n g -term oxygen ther-

apy (LTOT) is a primary treat-

ment for  patients with

p u l m o n a ry disorders demon-

strating chronic, stable hyp ox-

emia. It is estimated to be the

largest direct cost as s o c i a te d

with managing chronic obstru c-

tive pulmonary disease (COPD).

Ac cording to current lite r a t u r e ,

there are an estimated 850, 0 0 0

to 1.2 million home oxygen users,

a c counting for close to $2 bill i o n

in annual oxygen expenses.

D e s p i te the advancements in

d rug therapies and te c h n o l o g y,

the management of patients

with chronic lung disease has n’t

r e a lly changed much over the

l ast 20 years. LT O T continues to

be one of the most import a n t

therapies, reducing morbidity

and increasing patient surv i v a l ,

not to mention the often ov e r-

l o o ked and harder to meas u r e

quality of life improv e m e n t s .

Over the last 10 years or so,

home medical equipment

(HME) providers have seen a

change in the type of LT O T

patient being referred to them.

Un l i ke the classic, end-s t ag e

COPD p atient of  the pas t ,

to d a y ’s ox y g e n - d e p e n d e n t

patient is much more active and

mobile. Although there isn’t any

great science yet to explain this,

it appears that many patients are

being diagnosed and treated ear-

lier in their disease process. T h e

i n c r e ased availability and use of

pulse ox i m e t ry in the outpatient

setting, along with the av a i l a b i l-

ity of memory ox i m e ters capable

of high-quality, detailed ov e r-

night testing has helped to bette r

identify patients suffering fr o m

h yp oxemia as s o c i a ted with exer-

cise and sleep. It is this new,

h i g h ly active, and ambulato ry

oxygen patient who has create d

demand for improved port a b l e

oxygen delivery syste m s .

In the early days of home ox y-

gen therapy, heavy steel cylinders

were the norm for both station-

a ry and portable oxygen delivery.

This was soon foll o wed by the

a d v a n cements in cryogenic te c h-

nologies that opened the door
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for stationary and portable liq-

uid oxygen delivery in the home.

The next major stride in home

oxygen therapy was pressure

swing absorption te c h n o l o g y

and the development of the ox y-

gen co n ce n t r a to r. It was the first

self-generating oxygen delivery

s y s tem designed for use in the

home. Un f o rt u n a te ly, early gen-

eration co n ce n t r a tors we r e

large, loud, unrel iable, and

energy inefficient, and as a result

they we r e n’t always popular with

patients (and their physicians).

Ho wev e r, the units of today are

e x t r e m e ly reliable, very quiet,

and much more energy efficient.

As a result, they are the primary

s t a t i o n a ry home oxygen syste m

used in the Un i ted States to d a y.

The new-generation ox y g e n

co n ce n t r a tor has been a wo n d e r-

ful advancement in LT O T, but it

alone has n’t solved the other

major obstacle in home ox y g e n

therapy: efficient portability.

Although a large number of

home oxygen patients have very

modest portability needs, the

range of portable oxygen needs

is extreme. To d a y ’s HME

p r ovider is faced with LT O T

patients who may require

o n ly a few hours of port a-

bility per week (that is, an

o c c asional physician office

visit or trip to church) to as much

as 40 hours per week (patients

who work, volunte e r, require

frequent outpatient care, etc.).

It is the latter that presents both

e conomic and te c h n o l o g i c a l

c h a llenges for HME prov i d e r s .

The Fifth Consensus Confer-

e n ce on LT O T defined “a m b u l a-

to ry” oxygen system as one that

weighs less than 10 pounds and

p r ovides the equivalent of 2

L/min of continuous flow ox y-

gen for four hours or more.

Although this may sound like a

“no brainer,” there are a number

of variables to consider when

selecting a portable ox y g e n

d e l i v e ry system for a patient.

Before we discuss these vari-

ables, it would be valuable to dis-

cuss  the portable ox y g e n

technology options that are

available to d a y.

Current portable
oxygen technology

Over the last four to five years

( coinciding with the 30 perce n t

Medicare cut in home ox y g e n

reimbursement), we have expe-

r i e n ced a boom in portable ox y-

gen deliver y te c h n o l o g y.

O x y g e n - co n s e rving te c h n o l o g y

h as been at the forefront of this

n ew portable oxygen ev o l u t i o n .

In addition to the co n s e rv a t i o n

te c h n o l o g y, we are also seeing

i m p r ovements in cylinder

design and weight, liquid ox y g e n

s y s tems, and a new generation of

oxygen co n ce n t r a tors capable of

r e f i lling cylinders in the patient’s

home. Examples of some of the

n ew technology include but are

not limited to :

• Small, lightweight alloy cylin-

d e r s

• Small, lightweight click-s t y l e

r e g u l a to r s

• Pulse-dose oxygen co n s e rv i n g

d ev i ce s

• Demand oxygen co n s e rv i n g

d ev i ce s

• Oxygen co n ce n t r a tors capable

of filling small cylinders

• Low-loss liquid oxygen sys-

tems and liquid co n s e rv i n g

d ev i ce s .

Un f o rt u n a te ly, the fact that a

technology exists does not guar-

a n tee that it is always appropri-

a te for each patient. Selecting

the right portable or ambulato ry

oxygen system for each specific

patient is a combination of art

and science. As mentioned ear-

l i e r, there are a number of vari-

ables related to the selection of

the ideal system, and they

i n c l u d e :

• The patient’s prescribed lite r

f l o w

• The patient’s actual port a b i l-

ity requirement (that is, hours

per we e k )

• The patient’s clinical status

• The patient’s aptitude and

d e x te r i t y

• The patient’s home environ-

ment (electrical, safety of stru c-

ture, etc.)

• Caregiver availability and sup-

p o rt

• Geography, the location of the

p a t i e n t ’s home in relation to

the HME provider and other

health care resource s .

Each of the af o r e m e n t i o n e d

variables influences the type of

p o rtable oxygen system that will

best meet the patient’s to t a l
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needs. The determination of the

i d e a l d ev i ce is derived from a

thorough patient histo ry, clinical

evaluation, and environmental

assessmen t. Each port a b l e

d ev i ce has features and benefits

that may be an a s s e t or a liability

in actual clinical use, so the

c h o i ce of dev i ce must be

weighed against these as part of

the ov e r a ll evaluation and selec-

tion process. The end result may

be the selection of any one or

even a combination of the fol-

lowing home oxygen delivery

s y s te m s :

• St a n d a rd concentra t o r, E cylinder,

w h e e led cart, and standard regula -

t o r — This combination may be

ideal for a patient with limite d

we e k ly ambulato ry needs. It is

reliable, extremely easy to use,

and most patients are familiar

with the system. For the av e r ag e

2 L/min flow, it provides about 5. 5

hours of continuous oxygen. D i s-

a d v a n t ag e: Weight. Units can

weigh between 12 and 15 pounds,

depending on the type of cylin-

d e r, cart, and regulato r.

• St a n d a rd concentra t o r, D cylinder,

ca r rying ba g, and oxygen conserving

r e g u l a t o r — This co m b i n a t i o n

may be used for patients with

modest  to  high port a b i l i t y

requirements. An alloy D cylin-

der with typical ox y g e n - co n s e rv-

ing regulator and carrying cas e

weighs about eight to  nine

pounds (meeting the LT O T co n-

sensus requirement).  Ma n y

patients can eas i ly manage this

amount of weight in an ov e r-t h e -

shoulder carrying case. Depend-

ing on the specific dev i ce s

co n s e rving ratio (units range

from 2:1 to 5:1), with an av e r age 2

L/min flow, this system can pro-

vide five to 12 hours of port a b l e

oxygen. It is important to note

that all co n s e rving dev i ces hav e

different flow, dose volume, and

t r i gger characteristics; there-

fore, each unit should be titrate d

to the patient. It is also impor-

tant to remember that the higher

the co n s e rving ratio, the small e r

the dose of oxygen provided with

each breath. D i s a d v a n t ag e: No t

a ll patients can to l e r a te co n s e rv-

ing dev i ces. Inability to trigg e r

some dev i ces and inability to

maintain adequate SpO2 ( s a t u r a-

tion measured via pulse ox i m e-

O C D = Oxygen Conserving Device,   L O X = Liquid Oxygen System
Grade Scale: C = Least Port a b i l i t y, A+ = Highest Port a b i l i t y
Cost Scale: $ = Least Expensive,  $$$$$ = Most Expensive

NOTE: This comparison scale is designed to offer a simple, objective re f e rence and comparison of
d i ff e rent oxygen delivery systems and is not a recommendation for a particular system. Actual costs
v a ry based  on purchasing power, brands, etc. Appropriate selection of an oxygen delivery system
is dependent on multiple variables, as noted in the art i c l e .

Oxygen Delivery Model P o r tability Grade Cost to Pr o v i d e

S t a n d a rd Concentrator, E Cylinder,
C a rt, and Standard Regulator C $

S t a n d a rd Concentrator, D Cylinder,
OCD, and Carrying Bag A $ $

S t a n d a rd Concentrator, Ve ry Small Cylinder
(M-9, M-6), OCD, and Carrying Bag B $$ 1/2

S t a n d a rd LOX Stationary and Port a b l e B + $ $ $ $

Dual System: LOX and Standard Concentrator A $ $ $ $ $

LOX and LOX OCD System A $$$$ 1/2

O2 Concentrator with Transfill Ability,
OCD, and Ve ry Small Cylinder A + $ $ $ $ $

Table 1.   Portable Oxygen Device Comparison
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t ry) with all units has been seen

in a small perce n t age of patients.

In addition, some dev i ces hav e

v e ry small controls and print and

may be difficult to operate for

patients with limited manual

d e x terity or impaired vision to

o p e r a te .

• St a n d a rd concentra t o r, very small

cylinder (M-9, M-6, or smaller),

ca r rying ba g, and oxygen conserv i n g

r e g u l a t o r — This co m b i n a t i o n

may be used for patients with

modest portability require-

ments and very limited physical

strength. Although these cylin-

ders outfitted with a co n s e rv e r

can weigh as little as five to six

pounds, an advantage for a fr ag-

ile patient, it is important to rec-

ognize the reduced port a b i l i t y

that results. The smaller the

c y l i n d e r, the smaller the volume

of oxygen available. To achiev e

ideal port a b i l i t y, many of the

e x t r e m e ly small cylinders are

o f ten teamed with a high-ratio

(equal to or greater than 4:1) co n-

s e rving dev i ce to offer adequate

p o rt a b i l i t y. D i s a d v a n t ag e: No t

a ll patients can to l e r a te co n s e rv-

ing dev i ces, and the very high-

ratio co n s e rving dev i ces may be

even more difficult to to l e r a te .

E x t r e m e ly small capacity cylin-

ders may reduce portability (that

is, cylinder duration) and defeat

the intended purpose.

• St a n d a rd liquid oxygen stationary

and portable sys t e m — This is a

combination of a typical liquid

ox y g e n - b ased (generally 35–5 0

l i ter) and a mid-sized liquid

p o rtable vessel (1–1.5 liter). T h i s

combination was the standard

for ambulato ry patients before

l i g h t weight cylinders and co n-

s e rving dev i ces became prev a-

lent. It may be used for someone

with modest to high port a b i l i t y

needs when continuous flow is

required to sustain an appropri-

a te SpO2 in a patient who cannot

to l e r a te a co n s e rving dev i ce. It

may also be used in cases where

electrical power is scarce or

i n co n s i s tent. Depending on the

liquid portable unit’s volume

c a p a c i t y, with an av e r age 2 L/min

f l o w, this system can provide four

to eight hours of portable ox y-

gen. D i s a d v a n t ag e: Liquid ox y-

gen is more expensive to prov i d e

(special trucks, delivery te c h n o l-

o g y, etc.), requires more fr e q u e n t

and scheduled home deliveries,

and has a constant loss of prod-

uct due to warming and ev a p o r a-

tion (this increases with more

frequent portable fills). Liquid

p o rtable filling also requires

some skill on the part of the

patient or caregiver.

• Dual or combo sys t e m — Oxygen

co n ce n t r a tor as stationary and

l iquid for ambulation. T h e

model inco r p o r a tes the use of an

oxygen co n ce n t r a tor as the sta-

t i o n a ry system for use in the

home and a liquid system for

p o rt a b i l i t y. It offers the advan-

t age of the reliability and eco-

nomics of a co n ce n t r a tor along

with the co n t i n u o u s-flow and

p o rtability advantages of liquid.

It may be used with high-flow

patients (equal to or greater than

3 L/min) who require fr e q u e n t

ambulation and cannot to l e r a te a

co n s e rving dev i ce. D i s a d v a n-

t ag e: This is an extremely expen-

sive system to start with, and it

carries the same disadvantag e s

of the standard liquid system. A s

a result, this model is often used

s e l e c t i v e ly.

• Liquid oxygen conserving sys t e m

— This is one of the newer deliv-

e ry systems available. It operate s

e s s e n t i a lly the same as a standard

liquid system with the distinct

d i f f e r e n ce being the l iquid

p o rtable, which has a built- i n

co n s e rving dev i ce. The new,

l i g h t weight liquid port a b l e s

o p e r a te with much smaller vol-

umes of oxygen and, therefore,

are substantially lighter (four to

five pounds), and at 2 L/min, may

l ast as long as eight to 12 hours. It

may be used with highly ambula-

to ry patients who can to l e r a te

the dosing of the co n s e rving sys-

tem. D i s a d v a n t ag e: The same as

other liquid systems and co n-

s e rving dev i ce s .

• Oxygen concentrator with cylinder

t ransfill capability — This is the

l a test advancement in ox y g e n

d e l i v e ry te c h n o l o g y. This new

generation of dev i ces divert s

oxygen from the co n ce n t r a tor to

s l o w ly transfill high-pressure

cylinders, without affecting the

oxygen delivery to the patient.

This is normally used in co n j u n c-

tion with a lightweight cylinder

and co n s e rving dev i ce. The co n-

cept mimics that of filling a liq-

uid portable from the stationary

s y s tem, except in this case, you

are filling a cylinder. D i s a d v a n-

t ag e: The technology is very new

and not widely available or used,

so the performance and reliabil-

ity hav e n’t yet been proven in the

field. It also has a start-up co s t

higher than that of a standard

co n ce n t r a tor system. Ho wev e r,

if the technology proves reliable

and it functions we ll both clini-

c a lly and eco n o m i c a lly, this typ e

of system may change the stan-

dard of home oxygen delivery for

h i g h ly ambulato ry patients.

(continued  on  page  112 )
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Home respirato ry therapy has

t ru ly evolved into a clinical sub-

s p e c i a l t y. As such, there is a

k n o w l e d g e b ase and skill require-

ment that sets this sector of the

profession apart from the rest.

Although the idea that selecting

the ideal portable oxygen syste m

for a patient seems rather ru d i-

m e n t a r y, i t is  clearl y mor e

involved than it appears on the

s u r f a ce. This process is a co m b i-

nation of closely evaluating the

p h y s i c i a n’s  order and the

p a t i e n t ’s clinical needs, environ-

mental needs, technical skill s ,

and aptitude, and then matching

it all to the HME prov i d e r s ’

home oxygen programs.

As a home care respirato ry

therapist for almost 10 years, I

wo u l d n’t be qualified to select

the best critical care ventilator to

meet an ICU patient’s needs;

this decision is outside my area

of expertise. If you are involved

in ordering home oxygen and/or

discharge planning, pleas e

respect the knowledge and expe-

r i e n ce of your home respirato ry

care partners. Ho s p i t a l - b as e d

therapists can work effectively

with home respirato ry experts to

select oxygen systems that will

best meet each patient’s clinical

and lifestyle needs. •

Joseph Lewarski is director of the
National Respiratory Network for the
MED Group in Richmond Heights, OH,
and serves as chair of the AARC’s
Home Care Section.

o f ten get disco u r aged. Ho w-

ever, we occasionally get that lit-

tle boost that lets us know our

efforts are worthwhile. As I was

doing a PFT on a  patien t

r e ce n t ly, I  as ked her  if  she

smoked. She replied: “Don’t you

remember? You came into my

room and gave me a breathing

treatment about four years ago.

We talked about smoking and

you told  me you thought it

would help my emphysema if I

s topped smoking cigarettes. I

h av e n’t had another cigarette

since that time.”

Thank you, Joe. •

Wanda Beltz is the pulmonary re h a b i l-
itation coordinator at Lapeer Regional
Hospital in Lapeer, MI.

EDITOR’S NOTE
If you would like a list of materials that
a re available for low or no cost and
a d d resses or telephone numbers,
send a stamped, self-addre s s e d
envelope to: Wanda Beltz, Lapeer
Regional Hospital, 1375 N. Main St.,
L a p e e r, MI 48446.

helping to ensure a bright

future for the profession. “I

l e a rn something ev e ry time I

p a rt i c i p a te,” says Barto w.

As an RRT with deep roots in

home care, Bartow is a big sup-

p o rter of recent efforts by the

A A RC to acquire greater acce s s

to respirato ry therapists’ ser-

v i ces for Medicare home care

beneficiaries. “The A A RC

e f f o rts are appropriate and on

target,” he says. “In fact, I do

not believe expanding the

Medicare benefit to include RTs

would even be a point of discus-

sion right now were it not for

the efforts of the A A RC. It is

the right thing to do, and this is

the right time to pursue it.”

A w inn ing combinat ion

Looking back at the begin-

ning of his career in respirato ry

care, Bartow says he nev e r

i m agined he’d still be at it three

decades late r. “Upon graduating

from respirato ry therapy

school, I thought I would use

this form of employment as a

s tepping stone to other fields —

fields with more opport u n i t y.

T h i rty years late r, I am still

finding opportunities — in fact,

more so than ever before.” He

credits all the people who hav e

helped him along the way with

much of his success but also

n o tes that for an old entrepre-

neur like him, the fact that the

profession has always had so

much room to move forw a r d

h as been a big motivato r.

“At times it appears we are

the underdogs in the fight for

r e cognition and reimburse-

ment,” says Barto w. “I think

this appeals to me.” Add to that

the fact that RTs have a special-

ized knowledgebase and a co r e

set of values aimed at prov i d i n g

high-quality care to those who

need it, and you have the win-

ning combination. “Re s p i r a to ry

care gives me a sense of satisfac-

tion and fulfillment, and not

ev e ry profession has that!” •

A m b u l a t o r y
Oxygen 
(continued f rom page 60)

N i c o t i n e
Dependency 
( cont inued from page  64 )

Success  
Stor ies 
( contin ued from page  95 )


