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• 200 full time staff

• Travel experts, security 
specialists, medical 
specialists

• Emergency operations 
centres in Auckland, 
Sydney, UK

25 year old NZ 

headquartered

company

7 doctors, 10 nurses, 

50+ medical case 

managers/logisticians

Manage cases in 

120+ countries

annually

Manage 10,000+ 

assistance

cases annually

24/7 365 

Operation

Manage 1,500+ 

air evacuations and 

repatriations annually



Source: http://www.bbc.co.uk/guides/z2h66sg



Chronic Respiratory Disease in NZ

Source: Asthma Foundation: The impact of respiratory diseases in New Zealand 2016



Cabin Altitude

What is the typical cabin 
altitude of a commercial 
passenger aircraft?

Cabin Altitude
6000 – 8000 ft

(1800 – 2400 m)

Flight



Boyle’s Law

PV = k

Volume of a gas is 
inversely proportional to 
pressure (at a constant 
temperature)

V = 1/P



Dalton’s Law 
of Partial Pressure

In a mixture of gases 
each gas exerts the 
same pressure it would 
exert if it occupied the 
volume alone.

PO2 = FO2 x PB

At sea level PO2 :
= FO2 x PB
= 0.21 x 760 mmHg
= 160 mmHg

At 8000ft PO2 :
= FO2 x PB
= 0.21 x 574 mmHg
= 121 mmHg

(160-121)/160 = 24%



Alveolar Gas 
Equation

Takes into account 
humidification (saturated 
vapour pressure of water), 
alveolar carbon dioxide 
levels, and the respiratory 
quotient.

PAO2 approximates PaO2 in 
the normal lung – i.e. if 
diffusion is normal and 
there is no V/Q shunt.

PAO2 = PIO2 – (PACO2/R)

where

PIO2 = (PB – PH2O) x FIO2

At sea level PAO2 :

= ((PB – PH2O) x FIO2) – (PACO2/R)

= ((760 – 47) x 0.21) – (40/0.8)

= 100 mmHg

At 8000ft cabin altitude PAO2 :

= ((PB – PH2O) x FIO2) – (PACO2/R)

= ((574 – 47) x 0.21) – (40/0.8)

= 60 mmHg



Alveolar Gas 
Equation

Up to 40% decrease in 
alveolar oxygen partial 
pressure at cabin altitude.

40%



Oxygen 
Haemaglobin
Disassociation 
Curve

In a healthy individual 
SaO2 can be expected to 
decrease only 5-10% at 
cabin altitude

Those patients with a 
PaO2 less than ~65mmHg 
can be expected to have 
a precipitous drop in SaO2

(and therefore arterial 
oxygen content)



Help?

The British Thoracic 
Society 2011 Guidelines 
are currently the most 
comprehensive and 
practical tool available.



Patient History

• History a poor predictor of inflight hypoxia but 
identifies absolute contraindications to flight and 
identifies those at risk of hypoxia

• Past history of symptoms in flight
• Duration of planned flight
• Time since last exacerbation



Spirometry

• Poor predictor of in flight hypoxia

• FEV1 < 30% (severe COPD)
• VC < 1L (severe restrictive disease)



Resting SpO2

• Poor predictor of in flight hypoxia

• Resting saturations <95% at risk



Predictive equations

• Poor predictor of in flight hypoxia

• Most common is Dillard:
• [PaO2Alt] = (0.410 x [PaO2 Ground] x 17.802)

• Most accurate is Billings:
• [PaO2Alt] = (0.559496 x [PaO2 Ground]) – (0.001319 x [PaO2

Ground]2) – (0.000189 x [PaCO2 Ground]3 + 0.799106 x [PaCO2

Ground])



Hypoxia Altitude Simulation Testing

• Possibly a reasonable predictor of inflight hypoxia!

• Simulates 8000 ft cabin altitude with 15.1% FIO2 at sea 
level

• 15.1% oxygen/nitrogen mix 
• 100% nitrogen via 40% venturi mask



Hypoxia Altitude Simulation Testing

• BTS guidelines promote HAST
• Inaccessible to primary care
• Evidence for relationship between positive HAST and 

symptoms or recorded hypoxia in flight is poor





A Pragmatic 
Approach

• Past history of SOB in flight
• Sats <92% at rest
• PaO2 < 65 mmHg
• FEV1 < 30% predicted
• VC < 1L

Arrange Oxygen 
(or refer for HAST)

If in doubt, phone a friend.



Arranging 
Oxygen 

(and MEDA 
Clearance)



Questions?



Help?

The British Thoracic 
Society 2011 Guidelines 
are currently the most 
comprehensive and 
practical tool available.


