


U.S. COST OF,SERVICES
> 1 million people rely on Medicare fonome-oxygentherapy.

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

A Averagecost (2006) $201.20/ pt/month, ($55.81 for equipment and $145.39 for
services).
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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.
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1 You 87 not ordering

“&h?&ﬁ ‘andior(b) cxygen seturation test with patient n 8 ohvone stadi siere

B '"““:;’;;._,2,:_‘_;;‘:;“,, | Exercise, the arterial PO2 < 55mm
il Hg or the arterial oxygen saturation

T is < 88
B Recertification is required after the

beneficiary has been receiving oxygen
therapy for nine months.




GUIDELINES TO OXYGEN USE

Prior to 2008 BTS guidelines

A 34% ambulance rides used Q(2million/yr)

A Poor Q prescription use

A Problems
A 02 may worsen gas exchange (COPD)
A 02 does no relieve dyspnea in nellypoxemic pts
A Minimal 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.

A0 Ox yigprobably the commonest drug used in the care of patients who present
with medicale mer genci es 6




Oxygen prescription for acutelyjnypoxaemic
patients in hospital.

Is the patient critically ill?
(see Table 1 and section 8.10) 4

Is this patient at risk of hypercapnic respiratory failure? (Type 2 Respiratory Failure)

The main risk factor is severe or moderate COPD (Especially with previous Respiratory Failure or on Long Term Oxygen).

Other patients at risk include people with severe chest wall or spinal disease (e.g. kypho-scoliosis), neuro-muscular disease, severe obesity,
cystic fibrosis, bronchiectasis or previously un-recognised COPD

Narcotic / sedative overdose not covered by this algorithm- see Table 4 and section 8.13.5

| |

Yes No
Target saturation is 88-92% or level on alert card Aim for Sp0, 94-98%
whilst awaiting blood gas results

| l

SpO, < 94% on air or oxygen or if requiring oxygen
Start 28% or 24% oxygen or 1-2 |/min nasal oxygen to achieve above targets
and obtain blood gases (Reduce FIO; if SpO, > 92%
or above range stated on alert card) l ‘
7 \
Commence oxygen, as per tables 2 No
or 4 and check blood gases
pH27.350r [H]) 7
<45 nmol/L and
PCO; > 6.0kPa
Hypercapnia v
Monitor
1 Sp0,.
Oxygen not
required
Treat with 24-28% unless
Venturi mask or 1-2 PCO;<6.0 kPa* saturation
I/min nasal oxygen (Normal or low) falls below
to keep SpO, target range.
between 88-92% 1
Titrate oxygen to maintain
A4 target range 94 — 98% and A 4
repeat gases in 30-60 mins.
Repeat blood gases If target saturation not
at 30-60 minutes: achieved, seek senior If saturation
- If Respiratory review. falls below
Acidosis (pH < 7.35 94%, titrate
or [H'] > 45 nmol/L If PCO, rises > 6.0kPa: supplemental
and PCO; > 6.0) *With known risk of oxygen to
seek immediate hypercapnia, re-set target maintain
senior review, range to 88-92%. target range
consider NIV/ICU. *Without known risk of of 94-98%
hypercapnia, maintain and check
Consider reducing range 94-98% and seek blood gases.
FIO; if PO 2 8.0 kPa. immediate senior review
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THE Q AVAILABILITY GAP

25% health facilities subSaharan Africa never have O2.
Kenya 42% children prescribed O2 unable to get it.

Need steady power supply, transportation and health care training.

WHO lists Qas an essentialmedicine.







SCIENCE

Swiss researchers claim boosting oxygen as
their 'radical’ new cancer treatment

Swiss researchers are testing how oxygen can be used to fight cancer. Their new approach
goes against everything that's been common in cancer treatment until now - but it could be

an effective tool.

Oxygen is at the center of research conducted by scientists at Zurich's university hospital. But instead

of depriving tumors of oxygen - as you may expect - the researchers are upping the load.
They are using the chemical molecule ITPP (Inositol Trispyrophosphat).

The idea is that ITPP should normalize blood vessels changed by a tumor by increasing the oxygen
flow to those vessels. Then, a patient would start on chemotherapy, says Pierre-Alain Clavien, the

director of the study.



DUAL NATURE OF @ND AEROBIC
RESPIRATION

OQreduction to water by ETC

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

In cellularhypoxia= ETC inhibited. NADEb glycolytic

pathways.
Adepression of cellular metabolism.
A paradoxically further increases ifROS




ELECTRON TRANSPORT CHAIN
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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

NORMOXIAHYPOXIA, ANBIYPEROXIA

Normoxia oxygen required for normal energy production.

Hypoxia: imbalance in @supply anddemand, ETGnhibited, cells become energy
deplete and glycolytic pathways become active.

Hyperoxia excess production of ROS.
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O,: HOW MUCH DO CELLS NEED?

O, uptake in isolated
hepatocytes cells decreases
when O, tension is below a
critical value of 1-10 torr.




O,: HOW MUCH IS TOO MUCH?
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OXYGEN DELIVERYORGAN AND WHOLE ANIMAL

QQ = C.O. x arterial ©content
A arterial O, content = [HgH and saturation (%)

Stagnant hypoxia reduced flow
Anemic hypoxia reduced HgHg

Hypoxic hypoxia  reduce HgRB) ..

Histotoxichypoxia directly impaired ETC
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KROGH CYLINDER MODEL PREDICTS
HYPOXIC HYPOXIA IS WORST

Arterial end Blood flow Venous end
(90 mmHg) — (~30 mmHg)
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Capillary

Tissue


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

O, DELIVERKY

STAGNANT, ANEMIC HYPOXIA, AND HYPOXIC HYPOXIA

ERCFit - 65%




