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U.S. COST OF O2 SERVICES 

> 1 million people rely on Medicare for home-oxygen therapy. 

 

Á 

2009 $2.9 billion/ yr ($500 billion budget). 

 

 

 

ÁAverage cost (2006) $201.20/ pt/month, ($55.81 for equipment and $145.39 for 

services).  

 

WSJ June 16, 2009 



Recertification is required after the 

beneficiary has been receiving oxygen 

therapy for nine months.  

A supplier who knowingly and willfully fails to include this information may 

be subject to a civil monetary penalty up to $1,000 for each form or 

document so distributed. 

Group I Criteria 

Rest PO2 < 55 mm Hg or the 

arterial oxygen saturation <  88%. 

 

Sleep PO2 falls to 56-59 mg Hg 

or the arterial oxygen saturation is 

89% for at least 5 minutes. 

 

Exercise, the arterial PO2 < 55mm 

Hg or the arterial oxygen saturation 

is < 88 



GUIDELINES TO OXYGEN USE 

Prior to 2008 BTS guidelines 

 

Á34% ambulance rides used O2 (2million/yr) 

 

 

ÁPoor O2 prescription use 

 

 

ÁProblems 

ÁO2 may worsen gas exchange (COPD) 

ÁO2 does no relieve dyspnea in non-hypoxemic pts 

ÁMinimal effectiveness in mildly hypoxemic COPD or advanced cancer patients. 

 



GUIDELINES TO OXYGEN USE 

BTS Guideline for Oxygen Use in Adults in Healthcare and Emergency Settings. 

 

ÁòOxygen is probably the commonest drug used in the care of patients who present 

with medical emergenciesó 
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Oxygen prescription for acutely hypoxaemic 

patients in hospital.  



THE O2 AVAILABILITY GAP 

25% health facilities sub-Saharan Africa never have O2. 

 

Kenya 42% children prescribed O2 unable to get it. 

 

Need steady power supply, transportation and health care training. 

 

WHO lists O2 as an essential medicine. 

 







DUAL NATURE OF O2 AND AEROBIC 

RESPIRATION 

O2 reduction to water by ETC is required for ADP ɷ ATP. 

 

In normoxia (cell respiration not limited) small amounts 
of ROS are formed. 

 

In cellular hypoxia = ETC inhibited. NADH ɷ glycolytic 
pathways. 

Ádepression of cellular metabolism. 

Á paradoxically further increases in ROS. 

 

ETC = electron transport chain 

ROS = reactive oxygen species 



ELECTRON TRANSPORT CHAIN 

In normoxia a small percentage of electrons are prematurely leaked to 

oxygen, resulting in the formation of the toxic free-radical superoxide (the 

one-electron reduction of dioxygen O2).  

O2
- 

SOD 

2 O2ī + 2 H2O Ÿ O2 + H2O2 + 2 OHī  

 

Proton pump 

THE GOOD 

THE BAD 

http://en.wikipedia.org/wiki/Superoxide
http://en.wikipedia.org/wiki/Reduction
http://en.wikipedia.org/wiki/Dioxygen
http://upload.wikimedia.org/wikipedia/commons/8/89/Mitochondrial_electron_transport_chain%E2%80%94Etc4.svg


NORMOXIA, HYPOXIA, AND HYPEROXIA 

Normoxia: oxygen required for normal energy production. 

 

Hypoxia: imbalance in O2 supply and demand, ETC inhibited, cells become energy 

deplete and glycolytic pathways become active. 

 

Hyperoxia: excess production of ROS. 



O2: HOW MUCH DO CELLS NEED? 

O2 uptake in isolated 

hepatocytes cells decreases 

when O2 tension is below a 

critical value of 1-10 torr. 

Dean Jones and Frances Kennedy 

AJP Cell 243(5):C247-C253, 1982 

Km = 2.8 ± 0.9 mM; 1.55 Torr; 0.37 kPA 



O2: HOW MUCH IS TOO MUCH? 

S. Parrinello et al. 

 Nature Cell Biol 5(8):741-747, 2003  



OXYGEN DELIVERY ð ORGAN AND WHOLE ANIMAL 

QO2 = C.O. x arterial O2 content  

Áarterial O2 content = [HgB] and saturation (%) 

 

Stagnant hypoxia reduced flow 

 

Anemic hypoxia reduced [HgB] 

 

Hypoxic hypoxia reduce HgBO2sat 

 

Histotoxic hypoxia directly impaired ETC 



KROGH CYLINDER 1919 



KROGH CYLINDER MODEL PREDICTS 

 HYPOXIC HYPOXIA IS WORST 

1920 Nobel Prize in Physiology or Medicine for the 

discovery of the mechanism of regulation of the 

capillaries in skeletal muscle 

https://en.wikipedia.org/wiki/Nobel_Prize_in_Physiology_or_Medicine
https://en.wikipedia.org/wiki/Nobel_Prize_in_Physiology_or_Medicine
https://en.wikipedia.org/wiki/Nobel_Prize_in_Physiology_or_Medicine
https://en.wikipedia.org/wiki/Capillary
https://en.wikipedia.org/wiki/Muscle


O2 DELIVERYñ 
STAGNANT, ANEMIC HYPOXIA, AND HYPOXIC HYPOXIA 

 ERcrit ~ 65% 

J.L Vincent et al. 

 Intensive Care Med 30:1990 -1996, 2004  


