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Current Home Oxygen ProgramsCurrent Home Oxygen Programs

Equipment focusedEquipment focused
Managed by economicsManaged by economics
Wide variety of productsWide variety of products
Little to no research on effectivenessLittle to no research on effectiveness
Lack of understanding of productsLack of understanding of products
No outcome measurements or criteriaNo outcome measurements or criteria



The Good NewsThe Good News

Things will change!Things will change!
Physicians are becoming aware of the problemPhysicians are becoming aware of the problem
Patients are becoming involvedPatients are becoming involved
New Products are entering the marketNew Products are entering the market
Information is availableInformation is available
Living with Oxygen is a lifestyle not a death sentenceLiving with Oxygen is a lifestyle not a death sentence



Oxygen ProductsOxygen Products

Stationary or Portable oxygenStationary or Portable oxygen
Compressed gasCompressed gas
Liquid oxygenLiquid oxygen
PSA PSA 
Oxygen conserving devices (OCD)Oxygen conserving devices (OCD)
Non Delivery SystemsNon Delivery Systems

Portable Oxygen Concentrators (POC)Portable Oxygen Concentrators (POC)
Home Home transfillingtransfilling systemsystem



Conserving DevicesConserving Devices

Multiple choicesMultiple choices
How do they work?How do they work?

CapabilitiesCapabilities
LimitationsLimitations

Titrate for doseTitrate for dose
Understand the objective Understand the objective 
(patient oxygenation)(patient oxygenation)



Portable ConcentratorPortable Concentrator

Improved operational Improved operational 
range with access to ac range with access to ac 
or batteryor battery
FAA approvedFAA approved
IssuesIssues

Max. oxygen generationMax. oxygen generation
Max. oxygen doseMax. oxygen dose
SleepingSleeping
24 hour use24 hour use



Oxygen Dose Per SettingOxygen Dose Per Setting
15, 20, 25, 30 Breath per Minute15, 20, 25, 30 Breath per Minute
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Delivered Oxygen VolumeDelivered Oxygen Volume

mL/Breath versus Breath Rate
Setting=3
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mL/Breath versus Breath Rate
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FIO2 at Higher SettingsFIO2 at Higher Settings

FIO2
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15 BPM 20 BPM 25 BPM 30 BPM

FIO2 at Higher SettingsFIO2 at Higher Settings
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ComparisonComparison
Pulse/CFPulse/CF Concentrator + Concentrator + 

Pulse PortablePulse Portable
Home Filling Home Filling 

SystemsSystems
Concentrator + Concentrator + 

CylindersCylinders
Portable WeightPortable Weight 18 lbs18 lbs 10 lbs10 lbs 55--8 lbs8 lbs 55--8 lbs8 lbs
Portable TimePortable Time 4.3 hrs4.3 hrs 11--8 hrs8 hrs 44--8 hrs8 hrs 44--8hrs8hrs
Trip TimeTrip Time Unlimited*Unlimited* Unlimited*Unlimited* 44--8 hrs8 hrs 44--8 hrs8 hrs
Overnight travel?Overnight travel? YesYes YesYes YesYes YesYes
Overnight travel with CPAP?Overnight travel with CPAP? YesYes NoNo YesYes YesYes
Continuous flow available when away Continuous flow available when away 
from home?from home?

YesYes NoNo YesYes YesYes

Average PowerAverage Power 70 watts70 watts 350 watts350 watts 600 watts600 watts 330 watts330 watts
Provider O2 Delivery $Provider O2 Delivery $ $0$0 $0$0 $0$0 $1,200/yr$1,200/yr



Flow/Dose Options Meet Patient NeedsFlow/Dose Options Meet Patient Needs

Low Dose oxygen need High Dose Oxygen need

Dose Need Changes with 
Activity



Concentrator Filling PortableConcentrator Filling Portable
NonNon--Delivery SystemsDelivery Systems

No delivery costs or No delivery costs or 
schedulingscheduling
IssuesIssues

Fill timesFill times
Use timesUse times
Oxygen purityOxygen purity
OCD/ dose capabilityOCD/ dose capability
ElectricityElectricity



Oxygen Delivery FundamentalsOxygen Delivery Fundamentals



Full Dose vs. Useful DoseFull Dose vs. Useful Dose

Maximum Total Dose & Maximum "Useful" Dose (mL)- 20BPM
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Maximum FiO2Maximum FiO2
Maximum FIO2% at 20 Breaths per Minute
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Pulse Dose Measuring DevicePulse Dose Measuring Device



New (old) Delivery ConceptsNew (old) Delivery Concepts



New Oxygen InterfaceNew Oxygen Interface



Patient ComfortPatient Comfort



Oxygen Delivery with ExerciseOxygen Delivery with Exercise

Average Blood Oxygen Saturation over 10 exercias periods
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Oxygen Delivery with SleepOxygen Delivery with Sleep

Standard practice was to increase oxygen dose Standard practice was to increase oxygen dose 
for sleepfor sleep

Prior to OSA testingPrior to OSA testing
Not consistently appliedNot consistently applied

Most patients do not have overnight oximetry Most patients do not have overnight oximetry 
prior to 24 hour oxygen therapyprior to 24 hour oxygen therapy
Sleeping with an OCD under scrutinySleeping with an OCD under scrutiny



Stationary (heavy) ConcentratorsStationary (heavy) Concentrators

Work horse of the Work horse of the 
industryindustry
Assumed they all work Assumed they all work 
the samethe same
Impact on therapy?Impact on therapy?

PurityPurity
Impact of length of Impact of length of 
tubingtubing

1 LPM 2 LPM 3 LPM 4 LPM 5 LPM
Oxygen Purity at Various Device Settings
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POC Sleep Study DemographicsPOC Sleep Study Demographics

PatientPatient AgeAge GenderGender DiagnosisDiagnosis AHIAHI Years on OxygenYears on Oxygen

11 7373 MM EmphysemaEmphysema 1.01.0 33

22 6565 FF EmphysemaEmphysema 2.62.6 66

33 5858 MM Pulmonary Pulmonary 
FibrosisFibrosis

0.80.8 33

44 7373 MM EmphysemaEmphysema 9.09.0 33

55 7777 MM EmphysemaEmphysema 4.44.4 .4.4

66 7171 FF EmphysemaEmphysema 5.05.0 66

77 7474 FF EmphysemaEmphysema 5.05.0 2.52.5

88 7676 FF EmphysemaEmphysema 3.83.8 77

99 7272 FF EmphysemaEmphysema Not AvailableNot Available 1.51.5

1010 6464 FF EmphysemaEmphysema 1.61.6 55



Hours of dataHours of data
collectioncollection

Mean SpOMean SpO2 2 (%)(%) Mean HR (beats/min)Mean HR (beats/min)

PatientPatient CFCF PDOCDPDOCD CFCF PDOCDPDOCD ΔΔ CFCF PDOCDPDOCD ΔΔ

11 0.750.75 SS 11 7.47.4 9.29.2 94.094.0 93.293.2 --0.80.8 7575
73.473.4

--1.61.6

22 22 SS 33 7.17.1 6.66.6 96.096.0 95.895.8 --0.20.2 89.689.6
89.889.8

0.20.2

33 22 DD 55 8.18.1 9.09.0 90.190.1 90.390.3 0.20.2 74.174.1
82.782.7

8.68.6

44 33 SS 33 9.59.5 9.09.0 97.597.5 96.196.1 --1.41.4 79.779.7
69.669.6

--10.110.1

55 22 SS 22 7.27.2 8.68.6 96.996.9 94.694.6 --2.32.3 64.364.3
63.963.9

--0.40.4

66 22 SS 33 7.27.2 9.69.6 96.596.5 97.297.2 0.70.7 64.364.3
69.669.6

5.35.3

77 22 SS 33 6.66.6 6.66.6 97.297.2 93.393.3 --3.93.9 69.369.3
69.669.6

0.30.3

88 22 DD 2.52.5 7.27.2 9.09.0 96.996.9 86.386.3 --10.610.6 79.979.9
84.384.3

4.44.4

99 22 SS 3.53.5 5.15.1 7.27.2 96.596.5 94.094.0 --2.52.5 8080
80.580.5

0.50.5

1010 2.52.5 DD 33 5.65.6 6.56.5 95.095.0 91.691.6 --3.43.4 9797
96.096.0

--1.01.0

MeanMean 7.17.1 8.18.1 95.795.7 93.293.2 --2.42.4 77.377.3 77.977.9 0.60.6

SDSD

1.21.2 1.21.2 2.22.2 3.23.2 3.33.3 10.410.4 10.310.3 5.05.0

CFCF
PDOCDPDOCD
SensitivitySensitivity

PDOCDPDOCD

Results



Altitude AdventureAltitude Adventure



Oxygen Delivery at AltitudeOxygen Delivery at Altitude



Patient MonitoringPatient Monitoring



LTOT OutcomesLTOT Outcomes

Equipment orientationEquipment orientation
Revenue higher than expenseRevenue higher than expense
Increase volumeIncrease volume

Therapy orientatedTherapy orientated
Maintain oxygen saturations at all activity levelsMaintain oxygen saturations at all activity levels
Encourage patient to be as active as possibleEncourage patient to be as active as possible



Planned ResearchPlanned Research

NIH COPD studyNIH COPD study
This This willwill be a huge study, with 14 sites and a be a huge study, with 14 sites and a 
target recruitment of roughly 3500 subjects.target recruitment of roughly 3500 subjects. The The 
goal is to give half of them fullgoal is to give half of them full--time oxygen time oxygen 
(stationary and portable)...(stationary and portable)...



Who is Driving LTOT?Who is Driving LTOT?



LTOT DriversLTOT Drivers

Oxygen payers Oxygen payers -- most influential short termmost influential short term
Oxygen patients Oxygen patients -- first to realize the impact of first to realize the impact of 
LTOT economicsLTOT economics
Oxygen Oxygen precribersprecribers -- get an ear full from patientsget an ear full from patients
Politicians Politicians -- a cause to respond toa cause to respond to
Oxygen basics Oxygen basics -- where does it all start?where does it all start?



Future of LTOTFuture of LTOT



Future of LTOTFuture of LTOT

When all the dust settles what will be left?When all the dust settles what will be left?
Diseases that require LTOTDiseases that require LTOT
Patients that need solutionsPatients that need solutions
The need for standards, protocols, guidelines or The need for standards, protocols, guidelines or 
other support that defines the need, the benefit, the other support that defines the need, the benefit, the 
outcomes and the overall good of LTOT.outcomes and the overall good of LTOT.
A medical basis for LTOTA medical basis for LTOT



Thank You!Thank You!
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