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Introduction

In 1986, the first of the series of long-term oxygen therapy
(LTOT) consensus conferences was held in Denver, Colo-
rado. Its aim and the aim of those that followed was to con-
sider emerging issues and problems in LTOT prescribing,
reimbursement, and access, as well as education and research
challenges. Subsequent conferences were held in 1987, 1990,
1993, and 1999. The reports of these were published.1–5 These
conferences helped to create and pave the way for advances
in prescribing LTOT, such as the Certificate of Medical Ne-
cessity for LTOT (ie, the oxygen prescription and reimburse-
ment criteria). These conferences also stressed the challenges
for the education of physicians and other respiratory profes-
sionals involved in the care of LTOT patients, and the need
for technological standards.

Each conference used a modification of the Delbecq
nominal-group interactive method.6 This method assures
that all participants’ issues are aired in an anonymous
and/or open-forum fashion, and that all thoughts are con-
sidered in small breakout groups and then again in a final

session where consensus recommendations are finalized
by all participants.

It was important for all participants to understand that
the development of consensus is a group process, and not
an individual dominance, a majority rule, nor a “voting”
method. This process was first used in America by the
Quakers, who needed a nonconfrontational “common
sense” (consensus) method in dealing with contentious
issues. In the consensus-development method, no votes are
taken. This method avoids dualism. This is intended to be
a rational way of seeking general agreement. Consensus
does not mean unanimity. Those who participate in con-
sensus development do not always get their way; they
agree with the group that moving forward in areas of mi-
nor disagreement, as well as in areas of agreement, is
better than strife over individual issues. This was the con-
cept that the organizers put forth and the participants of the
6th LTOT Consensus Conference followed.

The first day and a half of the conference provided
state-of-the-art lectures and discussions by experts in sub-
jects of relevance in LTOT, from “History” to “Current
Evidence” to “Current Practical Aspects” to “Needed Re-
search” in the LTOT arena. On the afternoon of the second
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The 6th Long-Term Oxygen Therapy (LTOT) Consensus Conference was
held in Denver, Colorado, August 25–28, 2005. LTOT stakeholders in at-
tendance included LTOT patients, patient groups, physicians, nurses, respi-
ratory therapists and other respiratory-care professionals, governmental and
other regulatory agencies, LTOT payers, manufacturers, and providers (see
the appendix for the full list of participants). The recommendations and
opinions presented in this report do not necessarily represent the thoughts or
opinions of the organizations the participants represented, but rather repre-
sent a consensus of the entire group of participants. All attendees filled out
and signed a disclosure form identifying any potential conflicts of interest
before they were allowed to participate in the consensus process.

All participants and/or organizations that they represented financed their
own travel to and expenses at the conference, with the exception of some
patients and physicians whose expenses were covered in part or in whole

by conference funds. All funds generated by the conference from the spon-
sors listed below were expended on the above costs, conference facilities,
and other usual costs of running a conference. Funds left over will be
expended on the publication of a manual, “The History of Oxygen,”
co-authored by the co-chairs of this conference.
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day, 5 smaller breakout consensus-development groups
were assigned to consider the following areas: (1) clinical
issues, (2) manufacturer issues, (3) home-medical-equip-
ment suppliers issues, (4) patient issues, and (5) research.

The last day of the conference, when all participants
reconvened and the chairs/co-chairs of the breakout groups
reported on their respective breakout group’s conclusions,
led to vigorous and very productive discussions about cer-
tain features of LTOT technology. One subject that gen-
erated healthy discussion, upon which a full consensus
was not reached, was what defines systems that are basi-
cally “stationary” versus “portable” versus “wearable.” Al-
though everyone agreed that many of the newer LTOT
devices that are available may fit into the categories “sta-
tionary,” “portable,” or “wearable,” no general agreement
could be reached about the specifications of such devices.
That is, it was agreed that a “portable” or “wearable”
device should be a size and weight that allows the patient
to do activities of daily living suitable to his or her own
lifestyle while maintaining proper oxygen saturation, but
the group could not come to a consensus with regard to the
specific weight or configuration of these devices. It was
agreed that specific recommendations for these variables
may be possible in the future if appropriate research stud-
ies are designed and performed.

The only other subject of substantial controversy, upon
which consensus could not be reached, was the issue of the
necessity for recertification of the LTOT prescription, par-
ticularly when LTOT is initiated for chronic stable patients
with hypoxemia (see Recommendation #13 regarding re-
certification when LTOT is initially prescribed for an ex-
acerbation of COPD). This topic received liberal discus-
sion. No firm recommendations were made. Of interest,
these 2 controversial issues were also vigorously consid-
ered at the 5th LTOT consensus conference.5 Other less
contentious issues were also discussed by all participants,
and consensus was strongly reached, as outlined below.

Today approximately one million Americans re-
ceive LTOT, at a cost of over 2 billion dollars per year. The
recent emergence of new technologies, as well as the def-
inite need for additional evidence-based scientific research
to understand the needs and benefits of LTOT, dictated
that this 6th LTOT conference be convened. It is whole-
heartedly hoped by the organizers and participants of this
well-attended 6th LTOT Conference that the following
recommendations will help to facilitate not only an im-
proved recognition of the needs and benefits of LTOT, but
also to stimulate the design and funding of focused re-
search that will further establish the benefits of LTOT. In
the end, this will lead to the unanimous goal of all partic-
ipants, to help those who are the focus of this conference:
the LTOT patients.

Recommendations From
the 6th LTOT Consensus Conference

1. In order to assure quality LTOT patient care, we rec-
ommend comprehensive education for patients, prescribing
primary-care and specialist physicians, respiratory therapists
(RTs) and other respiratory professionals, regulatory agen-
cies, payers, families, caregivers, and the public. Easy-to-use,
understandable, and readily available educational resources
should be further developed to meet these needs, including
printed and audiovisual materials, as well as Internet resources.
LTOT education should also be incorporated into the curric-
ulum of health-professional training programs for those who
willprovidecare toLTOTpatients.Consensuswasnot reached
with regard to the practicality and requirement for creden-
tialed educators to initiate and follow LTOT delivery to pa-
tients. However, it was agreed that such programs of educa-
tion and/or certification should be developed and implemented
to meet these potential needs in the future.

2. Clinical educational materials should be developed
and provided to the patient and LTOT caregiver/provider,
including but not limited to the following topics:

• Details of competitive bidding, with quality standards
(supplier selection process)

• Self-monitoring (eg, spirometry, oxygen liter flow, and
oxygen saturation)

• Reimbursement (eg, the criteria of the Centers for Medi-
care and Medicaid Services [CMS] and other 3rd-party
payers, including managed-care organizations)

• Compliance and adherence to the LTOT prescription

• Benefits and availability of pulmonary rehabilitation

• What to do in emergency situations (eg, loss of electrical
power or malfunction of stationary/portable delivery de-
vices, such as liquid-oxygen source equipment)

3. All patients of all groups should have access to the
appropriate LTOT delivery systems and accessories, to opti-
mize maximal medical compliance, activities of daily living
inside and outside the home, and travel (planes, trains, auto-
mobiles, and cruise ships). Patients should have access to
respiratory-care professionals adequately trained in LTOT,
on an intermittent basis, in the home/place-of-residence or the
clinic, depending on the patient’s degree of mobility, as
deemed appropriate by the physician or physician-designated
respiratory-care professional following that patient’s LTOT.

4. Standards for LTOT should be further developed that
would provide clinical practice guidelines that, whenever
possible, are evidence-based and/or supplemented by ex-
pert opinion. These standards should be interdisciplinary
and address the role of not only physicians, but also of RTs
and other allied health and respiratory professionals pro-
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viding LTOT care. The pediatric patient should also be
considered in the development of these standards. These
standards, for example, could include, but should not be
limited to, indications for LTOT, patient education, match-
ing the proper LTOT delivery device and accessories to
the patient’s needs and abilities, appropriate monitoring,
the role of pulmonary rehabilitation, and current policies
and procedures for travel with supplemental oxygen ther-
apy. Performance measures should be established to eval-
uate quality of care.

5. All patients who are provided an intermittent-flow
device (which is one category of oxygen-conserving de-
vices) must be clinically evaluated and titrated to the in-
termittent flow required by the specific device being em-
ployed, in order to ensure optimal oxygen delivery for that
individual patient during rest and during routine activities
of daily living.

6. Consideration should be encouraged for improving all
of the processes involved in the delivery of LTOT. This
would include education for physicians, case managers, dis-
charge planners, home-medical-equipment providers, RTs,
and other professionals involved in the management of LTOT
patients.

7. Evidence-based criteria are needed to define “ambula-
tory,” “portable,” and “wearable” oxygen technologies as they
apply to each specific patient’s clinical and lifestyle needs, on
an individualized basis. Until such evidence exists, the phy-
sician, patient, and home-medical-equipment provider must
effectively collaborate, using their best efforts and state-of-
the-art knowledge in that time frame to ensure that all LTOT
users have access to the best and most appropriate technol-
ogies that fit their clinical and lifestyle needs.

8. LTOT should be reimbursed adequately for the LTOT
delivery device, accessories, and associated LTOT ser-
vices provided, linked to approved standards of care when
available, and wherever possible based on clinical out-
comes research. Reimbursement obstacles to providing
quality LTOT in the patient’s home or other place of res-
idence by RTs or other respiratory-care professionals should
be resolved, as well as obstacles to providing comprehen-
sive pulmonary rehabilitation. Reimbursement should be
based on the LTOT device that is “best for the patient,” as
prescribed by an MD or DO.

9. CMS and other payer organizations should be en-
couraged to support appropriate reimbursement that will
ensure access to innovative technologies that are appro-
priate for the individual patient’s clinical and daily life-
style needs.

10. LTOT should be incorporated into the disease-man-
agement/health-maintenance approach to the comprehen-
sive care of patients with chronic lung and/or cardiac dis-
ease. This recognizes the importance of providing an
interdisciplinary continuum of care across all sites, includ-
ing, but not limited to, facilitating access to pulmonary

rehabilitation by adequate reimbursement. The benefits of
such disease management should be evaluated on an on-
going basis by appropriate outcome evaluations and per-
formance-improvement measures.

11. Funding should be provided for research to evaluate
the outcomes and cost-effectiveness of LTOT, including,
but not limited to, research on the safety and efficacy of
established as well as new oxygen-delivery devices, and
research on other indications for LTOT, such as enhancing
quality of life and reduction of symptoms. This might be
accomplished by joint projects with CMS and other payers
and research organizations, and by helping to recruit pa-
tients needed for ongoing and future research studies.

12. All professional and lay organizations and societies
should incorporate LTOT patients into their advocacy efforts
for LTOT.

13. We recommend development of a demonstration
project(s) to evaluate the utilization of resources for LTOT
and to incorporate compliance data into a recertification
process(es) when oxygen is prescribed in acute situations.
An example might be establishment of a regional facility
for conduct of recertification examinations. Such a center
would be capable of evaluating LTOT prescription at rest,
during exercise, and during sleep. Studies should utilize
the equipment modality that the patient is currently using
or will be using in the near future. Recommendations might
also be made as to the LTOT modality that would provide
greatest benefit for the patient, based on his or her indi-
vidualized activities of daily living and lifestyle (at rest
and during usual daily activity). This would relieve the
prescribing primary-care physician, pulmonologist, RT, or
home-medical-equipment provider from the responsibility
of conducting these examinations. Feedback should be pro-
vided to the physician/clinician and home-medical-equip-
ment provider. A study to evaluate the need for an initial
LTOT prescription following an exacerbation of COPD
and for the need to continue LTOT after recovery and
stabilization is recommended.
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