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Figure 54. COPD hospitalisations in adults aged 40+, per 100,000 people per year, 2000-2015. Figure 69. New Zealand smoking prevalence 2000-2014/15.
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Cabin Altitude

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

Flight
Altitude

Jet Up to 51,000 feet

Turboprop Up t0 41,000 feet __ .
Piston Engine Up to 25,000 feet ________________. %_,
Helicopter Up to 10,000 feet ______________ 4% i : I

Cabin Altitude
6000 — 8000 ft
(1800 — 2400 m)



& Boyle’s Law

PV = k

8000 1.4x

Volume of a gas is

s

inversely proportional to

pressure (at a constant

temperature)

V=1/P

Sea

level x




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.

PO, = FO, X PB

At sea level PO, :

= FO, x PB

=0.21 x 760 mmHg
=160 mmHg

At 8000ft PO, :
=FO, 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.

At sea level P,O,: At 8000ft cabin altitude P,O,:

PAO, approximates Pa0, in
the normal lung —i.e. if
diffusion is normal and
there is no V/Q shunt.

= ((Ps — PH,0) x F0,) — (PACO,/R) = ((Ps — PH,0) x F0,) — (P,CO,/R)

=((760—-47) x 0.21) — (40/0.8) =((574 —47) x 0.21) — (40/0.8)

=100 mmHg =60 mmHg




Alveolar Gas

Equation
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alveolar oxygen partial

pressure at cabin altitude.



Oxygen
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Help?

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

Managing patients with stable respiratory disease planning
air travel: a primary care summary of the British Thoracic
Society recommendations

“Lynn K Josephs’, Robina K Coker?, Mike Thomas', on behalf of the BTS Air Travel
Working Group

' Primary Care Research, Aldermaor Health Centre, University of Southampton, Southampton, UK
* Depariment of Respiratory Medicine, Hammersmith Hospital, du Cane Road. London, UK

Received 28th February 2013; revised 11th April 2013; accepted 14th April 2013; online 28th May 2013

Abstract

Air travel poses medical challanges to passangers with respiratory disease, principally because of exposure to a hypobaric environment.
In 2002 the British Thoracic Society published recommendations for adults and children with respiratory disease planning air travel, with
a web update in 2004. New full recommendations and a summary were published in 2011, containing key recommendations for the
assessment of high-risk patients and identification of those likely to require in-fight supplemental cxygen. This paper highlights the
aspects of particular relevance to primary care practitioners with the following key points: m Al cabin altitudes of BOOD feet (the usual
upper limit of in-flight cabin pressure, equivalent ta 0.75 the parti falls to the equivalent of breathing
15.1% oxygen at sea level. Aterial oxygen tension falls in all passengars; in patients with mmmlw disease, altitude may worsen pre-
existing hypoxaemia. (2) Altitude exposure also influsnces the volume of any air in cavities, whers pressure x voluma ramain constant
(Boyle's law). 5o that & will expand and piratory distress, Similarly. may aifect
the middle ear or sinuses if these cavities fall to equilbrate. (3) Patients with respiratory disease require clinical assessment and advice
before air travel to: (a) optimise usual care; (b) consider contraindications to travel and passible need for in-flight oxygen; (c) consider the
need for secondary care raferal for further assessment; {d) discuss the risk of venous thromboembalism: and (e) discuss forward planning
for the journey.

© 2013 Primary Care Respiratory Sockety UK. All rights reserved

LK Josephs ef al. Prim Care Respir / 2013; 2212): 234-238

hitpiid. ol org/10.4104/pcr] 2013.00046




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

e Past history of symptoms in flight

e Duration of planned flight
e Time since last exacerbation

Patient History




* Poor predictor of in flight hypoxia

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

Spirometry




* Poor predictor of in flight hypoxia

* Resting saturations <95% at risk

Resting SpO,




Poor predictor of in flight hypoxia

Most common is Dillard:
P_O-Alt] = (0.410 x [P,0, Ground] x 17.802)

> Billings:
359496 x [P,0, Ground]) — (0.001319 x [P,O,
000189 x [P,CO, Ground]? + 0.799106 x [P,CO,

Predictive equations



* Possibly a reasonable predictor of inflight hypoxia!

* Simulates 8000 ft cabin altitude with 15.1% F O, at sea
level

e 15.1% oxygen/nitrogen mix

* 100% nitrogen via 40% venturi mask

Hypoxia Altitude Simulation Testing




e BTS guidelines promote HAST

* Inaccessible to primary care

» Evidence for relationship between positive HAST and
symptoms or recorded hypoxia in flight is poor

Hypoxia Altitude Simulation Testing







A Pragmatic

Approach

Arrange Oxygen
(or refer for HAST)

If in doubt, phone a friend.
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