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This publication presents a c ollection of BC Disease News articles on so-called ôaerotoxic syndromeõ, which we have been 

monitoring  as an emerging health risk  for more than  5 years (since September 2014). Naturally, there is some repetition, as 

we consistently refer back to previously written articles in consolidation of  present day  knowledge . Nevertheless, this Guide 

is a comprehensive examination of condition , potential causes and scope for future EL/PL claims.  

 

Feature:  

Are Aerotoxic  Syndrome Claims in the Air? ð Part 1 

Edition 64 of BC Disease News (19 September 2014 ) 

 

INTRODUCTION 

 

A developing field of interest for disease practitioners is so -called ôaerotoxic syndromeõ, a condition that is said to arise from 

exposure to contaminants in the air of aircraft cabins that have their source in aircraft engines. This series will explore t he 

background to the issue, whether it can be said ôaerotoxic syndrome õ exists and the obs tacles any future claim will have to 

surmount.  

 

The first part of this series focuses on the background to the issue and whether there is such a thing as ôaerotoxic syndromeõ.  

 

BACKGROUND  

 

As de Graaf et al explain, although the air from the turbine engines of commercial jet aircraft is used primarily for the 

propulsion of the aircraft, some is also used to refresh and replenish air in the cabin of the aircraft. The air in the cabin  

(includi ng the cockpit) is a mixture of air from the outside environment, recirculated filtered air from the cabin, and air bled 

off from the engines ð known as ôbleed air õ.
1

 This is the case with almost all modern commercial aircraft, although a notable 

exception  is the new Boeing 787 Dreamliner, which does not draw any cabin air from the engines.
2

 As a result of oil-seal 

leakage in the engine system and auxiliary powers units (APU) (which provide power to aircraft when the engines are not 

running), engine oil and  hydraulic fluid, additives present in these products and the products of their pyrolysis (thermal 

decomposition) can contaminate the ôbleed air õ entering the cabin air and consequently be inhaled by passengers and 

crew alike ð these are ôfume eventsõ.
3

 ôFume eventsõ are often accompanied by malodorous aromas such as ôoily smellsõ.
4

 

These contaminants in the air include volatile organic compounds (VOCs), low molecular weight organic acids, esters, 

ketones, and organophosphates.
5

 Organophosphates are the ch ief concern ð and in particular tricresyl phosphate (TCP) 

isomers ð since they are highly toxic and can result in neurotoxicity (nerve damage), causing pain and serious paralysis of 

limbs, and bowel and lung disorders, often with a degree of permanent disa bility.
6

  

 

It is said the presence of organophosphates in the cabin air environment can result, both in cases of short and long -term 

exposure, in ôaerotoxic syndromeõ. The syndrome is especially likely to affect cabin crew owing to the statistical probabil ity 

of them being exposed more frequently for longer periods of time, but passengers can also be affected.
7

  

 

While all aircraft employing bleed air systems may be responsible for fume events ð and therefore contaminants in the air ð 

particular concern has  arisen in relation to the BAe 146 series of aircraft (which includes the subsequent Avro RJ series) and 

the Boeing 757 series of aircraft (particularly those 757s fitted with Rolls Royce RB211 -535C engines).
8

 

 

 

 

                                                                 
1
 de Graff et al, ôAerotoxic Syndrome: Fact or Fictionõ (2014) 158 Ned Tijdschr Geneeskd A6912 

< http://www.ncbi.nlm.nih.gov/pubmed/24713335 > accessed 11 September 2014.  

2
 See Aerotoxic Association, ôWhy Does the Cabin Air Get Contaminatedõ <http://aerotoxic.org/about -aerotoxic -syndrome/>  accessed 11 

September 2014.  

3
 Committee on Toxicity, ôStatement on the Review of the Cabin Environment, Ill-Health in Aircraft Crews and the Possible Relationship to 

Smoke/Fume Events in Aircraftõ (COT Statement 2007/06, September 2007) [3]. 

4
 Ibid [37]. 

5
 House of Lords Science and Technology Committee, ôAir Travel and Health: An Updateõ (1st Report of Session 2007-08, HL Paper 7) [4.39]. 

6
 Ibid [4.47]. See also: House of Lords Science and Technology Committee, ôAir Travel and Healthõ (5th Report of 1999-2000, HL Paper 121) 

[4.37]. 

7
 Aerotoxic Association (n 2) ôCan Anyone be Affectedõ. 

8
 COT (n 3) [20], [66]. 

http://www.ncbi.nlm.nih.gov/pubmed/24713335
http://aerotoxic.org/about-aerotoxic-syndrome/%3e
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WHAT IS ôAEROTOXIC SYNDROMEõ? 

 

ôAerotoxic syndromeõ is an unrecognised medical term introduced by Winder and Balouet in 2000.
9

 According to the 

Aerotoxic Association, which supports those allegedly affected by the condition, the syndrome can entail the following 

symptoms, either acutely or chronic ally: 

¶ Fatigue ð feeling exhausted, even after sleep;  

¶ Blurred or tunnel vision; 

¶ Shaking and tremors;  

¶ Loss of balance and vertigo;  

¶ Seizures; 

¶ Loss of consciousness; 

¶ Memory impairment;  

¶ Headache;  

¶ Tinnitus; 

¶ Light-headedness, dizziness; 

¶ Confusion/cognitive problems;  

¶ Feeling intoxicated;  

¶ Nausea; 

¶ Diarrhoea;  

¶ Vomiting; 

¶ Coughs; 

¶ Breathing difficulties (shortness of breath); 

¶ Tightness in chest; 

¶ Respiratory failure requiring oxygen;  

¶ Increased heart rate and palpitations; and  

¶ Irritation of eyes, nose and upper airways. 

 

HOW MANY ARE AFFECTED? 

 

If ôaerotoxic syndrome õ is a condition, how many are affected by it? As it has already been noted, air crew are statistically 

most likely to be affected. With respect to passengers, in 2011 the United Kingdomõs Civil Aviation Authority (CAA) figures 

showed that out of a total of  48,000 written passenger complaints in the 10 years from January 2001, just 244 (0.5%) were 

categorised as medical. Of those, the main health problems were pregnancy issues, skiing injuries, infectious diseases, 

allergies (typically from peanuts), food po isoning and passengers being scalded by hot drinks.
10

 Therefore a low number of 

passengers appear to be affected by ôfume eventsõ. 

 

DOES ôAEROTOXIC SYNDROMEõ EXIST? 

 

ôAerotoxic syndromeõ is not presently a recognised medical condition. However, are ôfume eventsõ capable of inducing ill 

health as a result of exposure to organophosphates?  

 

The issue received some initial consideration by the House of Lords Science and Technology Committee in 2000. The 

Committee concluded  that there was no evidence of harmful contaminants (or harmful levels of contaminants where they 

were present).
11

 Thus, concerns about significant risk to the health of passengers and crew were found not to be 

substantiated. D espite that finding, it recommended  that airlines should continue to assess air quality.
12

  

 

In February 2004, the CAA published a detailed review of the toxicology of pyrolised aircraft engine oil and measurements 

of cabin air quality in response to a number of symptoms and incidents report ed by aircraft crew. The CAA concluded that 

there were no identifiable components of pyrolysed engine oil which had the potential to cause the symptoms reported by 

                                                                 
9
 Winder and Boulet, ôAerotoxic Syndrome: Adverse Health Effects Following Exposure to Jet Oil Mist During Commercial Flightsõ in 

Eddington, ôTowards a Safe and Civil Society, Proceedings of International Congress on Occupational Health Conferenceõ (ICOH, 

Brisbane, Australia, 4-6 September 2000) 196 -199. 

10
 Department for Transport, ôCabin Air Quality ð Frequently Asked Questions (faqs)õ (Gov.uk, 21 June 2012) 

< https://www.gov.uk/government/publications/cabin -air-quality -faq > accessed 11 September 2014.  

11
 House of Lords Science and Technology Committee (2000) (n 6) [1.68] -[1.73]. 

12
 ibid [5.48] -[5.51] 

https://www.gov.uk/government/publications/cabin-air-quality-faq
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staff.
13

 Symptoms of irritation may have been induced by short chain organic acids formed dur ing pyrolysis of aircraft 

lubricants. However, like the House of Lords Committee, the CAA also recommended further air quality monitoring.
14

 

 

In 2007, the Department for Transport asked the Committee on Toxicity (COT) to undertake an independent scientific review 

of data submitted by the British Airline Pilots Association (BALPA) relating to concerns about the possible health effects fr om 

ôfume eventsõ on commercial aircraft. Pilots had estimated that ôfume eventsõ occurred on approximately 1% of all flights . 

However, the COT investigation  found  that ôfume eventsõ occur on approximately 0.05% of all flights (that is 1 in 2000 flights), 

although that might vary depending on airframe, engine type and servicing. It is worth noting by way of an aside that more 

recent Department for Transport figures show that in 2010 there were ôfume eventsõ on just 0.018% of flights (that is one in 

5,555 flights).
15

 The COT considered as a general point that it would be prudent to take appropriate action to prevent ôfume 

eventsõ.
16

 However, it concluded, on the basis of the available evidence , that there was no causal association between 

ôfume eventsõ (either generally or following incidents) and ill -health in any commercial aircraft crews. But it did note a number 

of ôfume eventsõ where the temporal relationship between reports of exposure and acute health symptoms provided 

evidence that an associatio n was plausible, though it did not say it was established.
17

 Moreover, it recommended further 

investigation of neuropsychological impairment in pilots.
18

 

 

The Department for Transport Aviation Health Working Group (AHWG) commissioned Cranfield University to carry out air cabin 

monitoring for contaminants on 100 flights across five different aircraft types ð the BAe 146, the Boeing 757 and the Airbus 

A319, A320 and A321.
19

 A series of air samples were taken at defined points during all phases of flight (climb, cruise and 

descent) with the objective of detecting and identifying any VOCs, semi -VOCs, particles and carbon monoxide. In the case 

of some of the substances tested for, the European Standard, ôAircraft Internal Air Quality Standards, Criteria and 

Determination Methodsõ (BS EN 4618: 2009) set health and safety limits. In the absence of a specific cabin standard or limit, 

the study referred to other standards and guidelines established for domestic or occupational exposures.  

 

The report, published in March 2011, found that no guidelines or standards were exceeded. Specifically, the Workplace 

Exposure Limits (WELs) established by the Health and Safety Executive (HSE) for organophosphates ð including tri -orthocresyl 

phosphate (TOCP), the most toxic form of TCP, and tributyl phosphate (TBP) ð were not breached.
20

 Indeed, it was noted that 

in 95% of the cabin air samples, no detectable amounts of TOCP or other TCPs were found. TBP was detected more routinely, 

but not in the majority of samples; TBP levels were hig hest during first engine start.
21

 Levels of other substances, such as 

carbon monoxide, toluene and xylenes, were comparable to levels of indoor pollutants seen in domestic homes.
22

 

 

The AHWG also commissioned the Institute of Occupational Medicine (IOM) to determine whether there was contaminant 

residue which had accumulated over time on the internal surfaces of cabins. The study focused on the residue of 4 

organophosphates ð TCP, TBP, butyl diphenyl phosphate (BDPP) and dibutyl phenyl phosphate (DBPP). A total of 17 aircraft, 

5 airport -based vehicles and 2 offices were evaluated, with a total of 86 locations sampled. The report was published in 

March 2012.
23

 TBP, BDPP and DBPP measured in the surface deposits from aircraft cockpits were generally higher than those 

from passenger seats, with the exception of the BAe 146. The levels of TBP, BDPP and DBPP were higher in aircraft and airport 

vehicles than in offices. Factors potentially con tributing to these differences included : 

¶ Proximity to oil sources;  

¶ The presence of electronic equipment;   

¶ Cleaning regimes;  

¶ External sources of organophosphates ; and  

¶ Lighting levels, which  may promote the decomposition of the organophosphate compounds.  

 

                                                                 
13

 CAA, ôCabin Air Qualityõ (CAA Paper 2004/04, February 2004) Chapter 1, Section 4 

< http://www.skybrary.aero/bookshelf/books/2083.pdf > accessed 11 September 2014).  

14
 ibid Chapter 1, Section 5.  

15
 Department for Transport (n 10). 

16
 COT (n 3) [85]. 

17
 ibid [86].  

18
 ibid [94].  

19
 Institute of Environment and Health, Cranfield University, ôAircraft Cabin Air Sampling Study ; Part 1 of the Final Reportõ (March 2011) 

< http://www.cranfield.ac.uk/about/people -and -resources/schools-and -departments/school -of-applied -sciences/groups -institutes-

andcentres/ieh -reports-/air-pollution/aircraft -cabin -air-sampling -study_part1.pdf > accessed 11 September 2014.  

20
 Ibid.  

21
 Ibid.  

22
 Ibid.   

23
 IOM, ôCabin Air ð Surface Residue Study: Reportõ (Research Report TM/11/06, March 2012) 

< http://www.iomworld.org/pubs/IOM_TM1106.pdf > accessed 11 September 2014.  

http://www.skybrary.aero/bookshelf/books/2083.pdf
http://www.cranfield.ac.uk/about/people-and-resources/schools-and-departments/school-of-applied-sciences/groups-institutes-andcentres/ieh-reports-/air-pollution/aircraft-cabin-air-sampling-study_part1.pdf
http://www.cranfield.ac.uk/about/people-and-resources/schools-and-departments/school-of-applied-sciences/groups-institutes-andcentres/ieh-reports-/air-pollution/aircraft-cabin-air-sampling-study_part1.pdf
http://www.iomworld.org/pubs/IOM_TM1106.pdf
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The amount of TCP measured was highest in planes. Estimates were then made of the theoretical maximum airborne 

concentrations of TCP and TBP; these estimated concentrations were low and comparable to earlier studies.  

 

In April 2013, Schindler et al inves tigated the levels of organophosphate metabolites in aircrews by analysing urine 

samples.
24

 Levels of some organophosphates ð but not TCP ð were found to be significantly higher compared with unexposed 

persons. None of the samples contained TOCP metabolites  above the limit of detection. It was concluded that elevated 

metabolite levels could be due to ôfume eventsõ or due to release of commonly used flame retardants from the highly flame 

protected environment in the aircraft. In any event , there was a slight occupational exposure of air crews to 

organophosphates.  

 

In December 2013, after discussing the issue and considering the research, the COT adopted an agreed position paper 

with respect to cabin air. It concluded:  

 

ôMore generally, the Committee considers that a toxic mechanism for the illness that has been reported in temporal relation 

to fume incidents is unlikely. Many different chemicals have been identified in the bleed air from aircraft engines, but to 

cause serious acute toxicity, they would have to  occur at very much higher concentrations than have been found to date 

(although lower concentrations of some might cause an odour or minor irritation of the eyes or airways). Furthermore, the 

symptoms that have been reported following fume incidents have been wide -ranging (including headache, hot flushes, 

nausea, vomiting, chest pain, respiratory problems, dizziness and light -headedness), whereas toxic effects of chemicals tend 

to be more specific. However, uncertainties remain, and a toxic mechanism for s ymptoms cannot confidently be ruled 

outõ.
25

  

 

The CAA endorses this position.
26

 

 

In January 2014, Schindler et al sought to determine whether aircraft technicians were exposed to organophosphates. Levels 

of metabolites were established from urine samples. Ag ain, no TCPs were detected, but there were significant increases in 

other organophosphates post -shift compared with pre -shift. It was concluded there was occupational exposure to 

organophosphates and further studies were necessary to collect information on  sources, routes of uptake and varying 

exposures during different work tasks, possible health effects and protective measures.
27

 

 

In June 2014, de Boer et al highlighted the current gaps in understanding concerning cabin air quality.
28

 They noted that 

measured levels of possibly toxic substances in cabins contain a very high level of uncertainty and there are no proper 

studies considering doses during an actual ôfume eventõ. Further, they noted that studies so far have failed to consider 

individual sensitivities. 

 

DISCUSSION AND FURTHER DEVELOPMENTS 

 

There does not appear to be, on the evidence so far, any proven risk to those on aircraft from organophosphate exposure 

as a result of ôfume eventsõõ ð aerotoxic syndrome does not appear to exist. Indeed  Professor Michael Bagshaw, a professor 

of aviation medicine at Kingõs College London, concluded in August 2013 that ôso far as scientific evidence has been able 

to establish to date, the amounts of organophosphates to which aircraft crew members could be exposed, even over 

multiple, long -terms exposure, are insufficient to produce neurotoxicityõ.
29

 

 

Despite the COT concluding that there is unlikely to be any toxicity arising from ôfume eventsõ, it has not ruled out the 

possibility. Indeed, there are considerable gaps in knowledge as de Boer et al have identified. Moreover, it has previously 

endorsed ongoing research. The COTõs position paper is unlikely to quell the view of those who firmly believe in the existence 

                                                                 
24

 Schindler et al, ôOccupational Exposure of Air Crews to Tricresyl Phosphate Isomers and Organophosphate Flames Retardants After 

Fume Eventsõ (2013) 87 Arch Toxicol 645 <http://www.ncbi.nlm.nih.gov/pubmed/23179756 > accessed 14 September 2014.   

25
 COT, ôPosition Paper on Cabin Airõ (December 2013) 

< http://cot.food.gov.uk/cotstatements/cotstatementsyrs/cotstatements2013/cotpospacabair > accessed 11 September 2014.   

26
 CAA, ôCabin Air Quality ðWhat is the Quality of Air on Board an Aircraftõ (faqs) 

< http://www.caa.co.uk/default.aspx/default.aspx?Catid=923&pagetype=70&gid=924&faqid=907 > accessed 11 Septem ber 2014.  

27
 Schindler et al, ôExposure of Aircraft Maintenance Technicians to Organophosphates from Hydraulic Fluids and Turbine Oils: A Pilot Studyõ 

(2014) 217 Int J Hyg Environ Health 34. 

28
 de Boer et al, ôTricresyl Phosphate and the Aerotoxic Syndrome of Flight Crew Members ð Current Gaps in Knowledgeõ (9 June 2014) 

Chemosphere < http://www.ncbi.nlm.nih.gov/pubmed/24925093 > accessed 11 September 2014.  

29
 Michael Bagshaw, ôHealth Effects of Contaminants in Aircraft Cabin Airõ (Summary Report v2.5, August 2013) 

< http://www.asma.org/asma/media/asma/Travel -Publications/Health -Effects-of-Contaminants -in-Aircraft-Cabin -Air-Report-v2-5-Aug13.pdf > 

accessed 17 September 2014.  

http://www.ncbi.nlm.nih.gov/pubmed/23179756
http://cot.food.gov.uk/cotstatements/cotstatementsyrs/cotstatements2013/cotpospacabair
http://www.caa.co.uk/default.aspx/default.aspx?catid=923&pagetype=70&gid=924&faqid=907
http://www.ncbi.nlm.nih.gov/pubmed/24925093
http://www.asma.org/asma/media/asma/Travel-Publications/Health-Effects-of-Contaminants-in-Aircraft-Cabin-Air-Report-v2-5-Aug13.pdf
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of ôaerotoxic synd romeõ. The Aerotoxic Association is one such example, as noted above. Moreover, following the release 

of the COTõs position paper, Dr Sarah Mackenzie Ross,
30

 a consultant clinical neuropsychologist at UCL, wrote to the COT on 

13 May 2014, criticising the wa y in which her own study had been dismissed by the Committee and its failure to properly 

evaluate her study.
31

 

 

With respect to further developments, on 14 July 2014 , British Airways circulated an email to crew updating them on the 

latest evidence and providing incident reports to report any ôfume eventsõ/ill-health effects.
32

 

 

On 31 August 2014, it was reported that medical experts believe that former British Airways pilot, Richard Westgate, who died 

aged 43 in December 2012, died of sustained exposure to organophosphates.
33

 Westgate suffered symptoms including 

headaches, loss of memory and numbness in his limbs. Abou -Donia et al carried out a number of tests pre - and p ost-mortem 

and noted:  

 

ôDifferential diagnosis showed that the work environment, clinical condition, histopathology and serum biomarkers for 

nervous system injury are consistent with organophosphate -induced neurotoxicity. The results also showed that expos ure to 

organophosphates rendered the nervous system and heart tissue sensitive and predisposed to further injury õ. 

 

They concluded:  

 

ôOne is drawn to the conclusion that the most likely cause of the subjectõs illness was organophosphate-induced 

neurotoxic ityõ.
34

  

 

Abou-Donia said Westgateõs case was ôone of the worst cases of organophosphate poisoningõ he had ever seen. He said:  

 

ôIn all my specialised tests for neuro-specific autoantibodies he was the worst by faréThe air transport industry constantly 

overlooks vital components of organophosphate poisoning: the combined effects of multiple compound exposure ð 

repeated low dosage exposure is just as dangerous as a single large dose (often more so) ð and the genetic predisposition 

to toxicity of the indiv idualõs genesõ.
35

  

 

An inquest into Westgateõs death is ongoing, the outcome of which may have significant ramifications.
36

 

 

On 4 August 2014, the Daily Express published an article where it was claimed by TravelWatch that travellers need more 

warnings on to xic air after 15 passengers apparently suffered stinging eyes, sore throat, coughing and nausea after a ôfume 

eventõ on a flight from Bulgaria to Manchester.
37

 

 

As to the position of pilots, BALPA states, in a position statement of 1 January 2013 , that thei r thinking is aligned with that of 

the European Cockpit Association and Building Research Establishment (ECA).
38

 The ECAõs position dates from January 2012. 

It says:  

 

                                                                 
30

 An expert heavily involved in research on organophosphate sheep dips, pesticides, Gulf War syndrome and now aerotoxic syndrom e. 

She was one of the claimant experts in the original Organophosphate Litigation concerning sheep dips, which concluded in the Court of 

Appeal as Snell v Robert Young & Co Ltd [2002] EWCA Civ 1644, [2003] CP Rep 25. 

31
 < http://aerotoxic.org/wp -content/uploads/2014/05/S.M.Ross-cotletter2014v2.pdf > accessed 11 September 2014.  

32
 < http://aerotoxic.org/wp -content/uploads/2014/07/British -Airways-email -to-crew.pdf > accessed 14 September 2014.  

33
 David Learmount, ôBA Crew Autopsies Show Organophosphate Poisoningõ (Flightglobal, 31 July 2014) 

< http://www.flightglobal.com/news/articles/ba -crew-autopsies-show-organophosphate -poisoning -402138/> accessed 15 September 

2014. 

34
 Abou-Donia et al, ôAutoantibody markers of neural degeneration are associated with post -mortem histopathological alterations of a 

neurologically -injured pilotõ (2014) 14 Journal of Biological Physics and Chemistry (posted online 26 July 2014) 

< http://www.farmlandbirds.net/sites/default/files/autoantibody%20markers%20westgate_0.pdf > accessed 15 September 2014; 

< http://www.colbas.org/jbpc/poap.htm > accessed 15 Sept ember 2014.  

35
 See Learmount (n 33). It is worth noting that Professor Abou-Donia and Dr Mackenzie Ross are the claimant experts of choice in the fields 

of organophosphate sheep dips, pesticides, Gulf War syndrome and now aerotoxic syndrome, alongside Dr Pe ter Julu and Dr Goran 

Jamal.  

36
 David Learmount, ôUK Coroner Investigates òAerotoxicó Caseõ (Flightglobal, 21 April 2014) 

< http://www.flightglobal.com/news/articles/ukcoroner -investigates-39aerotoxic39 -case-398272/> accessed 16 September 2014.  

37
 Ted Jeory, ôTravellers òNeed More Warnings on Toxic Airõ (Daily Express, 3 August 2014) 

< http://www.express.co.uk/news/uk/494959/Travellers-need -more-warnings-on-toxic-air> accessed 11 September 2014.  

38
 BALPA, ôCabin Air Qualityõ <http://www.balpa.org/About -BALPA/Publications/Position-Statements/Cabin -Air-Quality.aspx> accessed 11 

September 2014.  

http://aerotoxic.org/wp-content/uploads/2014/05/S.M.Ross-COTletter2014v2.pdf
http://aerotoxic.org/wp-content/uploads/2014/07/British-Airways-email-to-crew.pdf
http://www.flightglobal.com/news/articles/ba-crew-autopsies-show-organophosphate-poisoning-402138/
http://www.farmlandbirds.net/sites/default/files/autoantibody%20markers%20westgate_0.pdf
http://www.colbas.org/jbpc/poap.htm
http://www.flightglobal.com/news/articles/ukcoroner-investigates-39aerotoxic39-case-398272/
http://www.express.co.uk/news/uk/494959/Travellers-need-more-warnings-on-toxic-air
http://www.balpa.org/About-BALPA/Publications/Position-Statements/Cabin-Air-Quality.aspx
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ôCabin air contamination by chemicals from the engine oil, is a known problem that can cause short term health effects  

which compromise flight safety when a fume event occurs. ECA wants to raise awareness with regulatory bodies at EU level 

that improvements can be made to existing procedures. At the same time ECA calls for continuous develop ment of new 

technologies that can assist in further reducing the occurrence and effects of fume events. Studies need to be run to identif y 

if long -term health effects existõ.
39

 

 

Although the evidence indicates toxicity is unlikely, the COT has nevertheless advised it would be desirable to prevent ôfume 

eventsõ. What progress has been made in this regard? As to the aircraft manufacturing industry, it has largely failed to 

implement any preventative measures. With respect to Airbus, it appears to believe there  is no issue with air contaminants. 

John Leahy, Chief of Operations, referred to the possibility of air cabin contaminants as ôabsurdõ; he confirmed none of 

Airbusõ aircraft will be ôbleed air õ free.
40

 Indeed, its new A350 XWB aircraft, which is in the late  stages of flight testing and due 

to be first delivered later this year,
41

 has adopted a ôbleed air õ system for cabin air.
42

 Meanwhile , Boeing has taken some 

measures, introducing the 787 aircraft which does not use ôbleed air õ for cabin air. That said, the removal of the ôbleed air õ 

system does not appear to have been related to concerns about cabin air contaminants; instead,  Boeing says the system 

was so designed to improve fuel consumption.
43

 Moreover, a ôbleed air õ system remains on Boeingõs other new aircraft ð the 

latest incarnation of the 747, the 747 -8.
44

 With respect to the airlines, some action has been taken. For example, in 2012, 

Lufthansa announced that it was working to reduce ôfume eventsõ on its fleet of Airbus A380 aircraft.
45

 The airline said that it 

had experienced an unusual number of such events, particularly when outbound from Singapore ð the airline said it 

suspected that climate conditions might have had a causal role. It insisted, however, that ôfume eventsõ do not cause health 

problems and that  measures were being taken to avoid unpleasant odours in the cabin. It subsequently installed protective 

covers in front of the ôbleed air õ inlets inside the Rolls Royce Trent 900 engines to prevent ôfume eventsõ. It also commissioned 

the installation of sensors in cockpits to record concentrations of substances in the cabin air once pilots notice an unusual  

odour. Could it be that , in the fullness of time, the positions adopted by manufacture rs and airlines have an impact on any 

future claims? We will consider this issue in the next part of the series.  

 

CONCLUSIONS 

 

Current evidence indicates that the occupants of aircraft can be exposed to organophosphates. The apparent source of 

this exposure is contaminated air as a result of ôfume eventsõ. However, the levels of contaminants are not anything like the 

known hazardo us levels. Accordingly, the current medical and scientific evidence indicates that ôaerotoxic syndrome õ does 

not exist. If it does exist, it has not yet been proven. There remain considerable gaps in our knowledge, particularly the le vels 

of contaminants d uring actual ôfume eventsõ. Could it be that these as yet unknown levels are high enough to induce 

neurotoxicity? Perhaps legal claims are in the air after all. With this in mind, in the next part of the series we consider t he 

obstacles that would have to be surmounted in any future claim.  

 

Feature:  

Aerotoxic Syndrome Claims: in the Air? ð Part 2 

Edition 65 of BC Disease News (26 September 2014 ) 

 

INTRODUCTION 

 

A developing field of interest for disease practitioners is so -called ôaerotoxic syndromeõ, a condition that is said to arise from 

exposure to contaminants in the air of aircraft cabins that have their source i n aircraft engines. This feature series explores 

                                                                 
39
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40
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the background to the issue, whether it can be said that ôaerotoxic syndrome õ exists and the obstacles any future claim will 

have to surmount. The first part of this series focused on the background to the issue and whether there is such a thing as 

ôaerotoxic syndromeõ. It concluded that , on the current evidence , it cannot be said that ôaerotoxi c syndromeõ exists. 

Nevertheless, the possibility of claims is clear. The second part of this series  therefore considers the obstacles that future 

claims will have to surmount to succeed.  

 

THE APPLICABILITY OF ENGLISH LAW 

 

Intuitively, any claim brought by an employee member of aircrew for organophosphate -induced neurotoxicity is likely to be 

presented as a claim for negligence or breach of statutory duty. But a preliminary issue that requires determination before 

those claims are considered is whether En glish law applies to the claim at all. After all, while some of the ôfume eventsõ that 

are alleged to result in neurotoxicity will occur in British airspace, where they will be subject to English law,
46

 many will 

inevitably occur in international airspace or airspace belonging to another nation. Does English law apply in these situation s?  

 

One option of course is that the parties to the claim ð the employee aircrew member and the employer airline ð will have 

freely contracted in advance for any disputes to be resolved according to English law. Similarly, the parties may contract 

after-the-event that any dispute is to be resolved according to English law. That is an entirely acceptable resolution that is 

endorsed by article 14 of Regulation 864/2007/EC (the ôRome II Regulationõ on the law applicable to non -contractual 

obligations).  

 

Beyond an agreement to be bound by English law, it might be thought that the applicable law could be derived from the 

Convent ion for the Unification of Certain Rules for International Air Carriage (1999) (t he ôMontreal Conventionõ),
47

 since it lays 

down rules for the carriage of persons by air. However, it is clear from the terms of the Convention that the relevant rules only 

apply to the passengers on board the aircraft, not the aircrew. Therefore the Convention will not regulate a cl aim made by 

a member of aircrew against their employer for organophosphate -induced neurotoxicity.  

 

The solution to the issue appears to reside in the Rome II Regulation, which seemingly applies to events giving rise to damag e 

that occur after 19 August 200 7, where the applicable law is determined by the court on or after 11 January 2009.
48

 Thus, it 

would apply to ôfume eventsõ occurring from 20 August 2007 onwards , where the applicable law was determined after 10 

January 2009. Although the Regulation does no t make express provision for torts committed on aircraft, it has been submitted 

that such torts fall within the general rule of the Regulation.
49

 The general rule is that the applicable law is the law of the 

country in which the damage occurs (manifests its elf),
50

 irrespective of the country in which the event giving rise to the 

damage occurred and irrespective of the country or countries in which the indirect consequences of that event occur: 

article 4(1). However, where the claimant and the person alleged t o be liable both have their habitual residence in the 

same country at the time when the damage occurs, the law of that country applies: article 4(2).
51

 Finally, where it is clear 

from all the circumstances of the case that the tort is manifestly more closel y connected with a country other than that which 

is indicated by articles 4(1) and 4(2), the law of that country applies : article 4(3).  

 

Applying those rules to an ôaerotoxic syndromeõ claim, it will not always be clear where the organophosphate -induced 

neurotoxicity/aerotoxic syndrome occurred , since it entails a number of symptoms which do not necessarily immediately 

result from exposure; there may be a latency period in those cases w here there is prolonged low -level exposure. It is 

suggested , therefore, that damage ôoccursõ when it is medically diagnosed, which will ordinarily be in England or Wales for 

aircrew that live in England or Wales. Thus , English law would apply , as that is the country in which the damage ôoccursõ. In 

any event, it will ordinarily be the case that both the claimant member of aircrew and defendant employer airline will be 

habitually resident in England or Wales, therefore English law would apply. Finally, it wi ll also ordinarily be the case that the 

alleged breach of duty will manifestly be most closely connected with England and Wales, where the aircraft will normally 

be maintained, the airline will have a base, and the member of aircrew will be based. Accordin gly English law would also 

apply in consequence of that formulation.  

                                                                 
46

 English law would apply since Britain has complete and exclusive sovereignty over the airspace above its territory: article 1  of the 

Convention on International Civil Aviation (1944) (the ôChicago Conventionõ), given effect to domestically by the Civil Aviation Act 1982 

and the orders and regulations made under it. A nationõs territory includes its territorial waters: article 2 of the Chicago Convention. British 

territorial waters extend 12 nautical miles from baselines established by O rder in Council, which are normally the low -tide mark: see the 

Territorial Sea Act 1987.   
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LEGAL OBSTACLES 

 

Having determined that English law would apply to a potential claim made in England or Wales, attention can now be given 

to the legal issues that would have to be surmoun ted in particular claims. As it has already been said, such claims are likely 

to be for negligence and/or breach of statutory duty, both of which require proof that a d uty of care was owed ð that this 

duty was breached  ð and that the breach  caused damage i n consequence. Issues may arise with each of these elements.  

 

DUTY OF CARE 

 

With respect to the duty of care in negligence, it is trite law that a duty only arises when the risk of harm is reasonably 

foreseeable; there must be knowledge of the risk or the risk ought to have reasonably been foreseen. In an ôaerotoxic 

syndromeõ clai m, what the defendant airline would know or could be expected to know would depend wholly on the state 

of the knowledge at the material time. The test was established by Swanwick J, in Stokes v Guest, Keen and Nettlefold (Bolts 

and Nuts Limited): 

 

ôThe overall test is still the conduct of the reasonable and prudent employer, taking positive thought for the safety of his 

workers in the light of what he knows or ought to know; where there is a recognised and general practice which has been 

followed for a s ubstantial period in similar circumstances without mishap, he is entitled to follow it, unless in the light of 

common sense or newer knowledge it is clearly bad; but, where there is developing knowledge, he must keep reasonably 

abreast of it and not be too  slow to apply it; and where he has in fact greater than average knowledge of the risks, he may 

be obliged to take more than average or standard precautionsõ.
52

 

 

Applying this test in light of knowledge (or lack of knowledge) about the toxicity of cabin air (discussed above ), it becomes 

clear that it would be difficult for a claimant member of aircrew to establish that a duty of care arises in respect of ôfume 

eventsõ, and certainly in relation to exposure to organophosphates. While it is foreseeable that ôfume eventsõ occur, the 

evidence suggests they do not cause exposure to levels of organophosphates that can induce neurotoxicity. Since the 

evidence has not established that the risk of this type of harm is reasonably foreseea ble, it is arguable no duty of care arises 

in respect of it. Moreover, even if a duty could be established, it might be possible to establish it only in relation to particular 

aircraft which are known to suffer ôfume eventsõ more often, resulting in more f requent ð and possibly higher level ð exposures 

to organophosphates. This would likely require statistical and engineering evidence that particular aircraft or engines, or 

indeed specific combinations of particular aircraft and engines, are more susceptibl e to ôfume eventsõ. For example, of the 

aircraft identified as being of particular concern, the Bae 146 and the Boeing 757, there a multiple airframe iterations and 

engine options. As to the BAe 146, airframes include the Bae 146 -100, -200, and -300, as well as the Avro RJ70, RJ85 and 

RJ100.
53

 Engines include the Lycoming/AlliedSignal /Honeywell ALF 502R-3, ALF 502R-5, and the LF-507. With respect to the 

Boeing 757, airframes include the 757 -200 and 757 -300, while engines include the Rolls - Royce RB211-535c,  RB211-535E4, 

and  the Pratt and Whitney PW2037, PW2040 and PW2043.
54

 It may be that only specific combinations of aircraft and engines 

could give rise to a duty of care.  

 

As to statutory duties, the Control of Substances Hazardous to Health Regulations 2002 apply , since organophosphates are 

captured by the definition of ôsubstance hazardous to healthõ.
55

 Regulation 7(1) of the 2002 Regulations provides that every 

employer must ensure that the exposure of his employees to substances hazardous to health is either prevented, or where 

that is not reasonably practicable, adequately controlled. Specifically, regulation 7(7)(b) provides that control of exposure  

will only be regarded as adequate if any workplace exposure limits are not exceeded. Workplace exposure  limits have 

been set both for tricresyl phosphate (TCP) and tributyl phosphate (TBP) in the HSEõs EH40/2005 publication. In the case of 

TCP, the long -term exposure limit (over an 8 -hour time-weighted average reference period) is 0.1 mg/m3; the short -term 

exposure limit (over a 15 minute reference period) (STEL) is 0.3 mg/m3.
56

 The long term exposure limit for TBP is 5 mg/m3 and 

the STEL is also 5 mg/m3.
57

 Thus, the duty is to ensure that exposure to organophosphates is prevented, or where that is not 

practic able, to at least below the workplace exposure limits. Although the 2002 Regulations apply, it is important to note 

that breaches of them from 1 October 2013 are no longer actionable , following the commencement of section 69 of the 
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Enterprise and Regulatory Reform Act 2013, which amended section 47 of the Health and Safety at Work etc. Act 1974 to 

abolish civil liability; accordingly , the Regulations only impose an actionable duty for pre -1 October 2013 exposures.
58

 

 

Another statutory duty that migh t be applicable is regulation 6 of the Civil Aviation (Working Time) Regulations 2004, which 

provides that an employer must ensure that each crew member , employed by the employer is , at all times during the course 

of that employment , provided with adequate  health and safety protection and prevention services or facilities appropriate 

to the nature of the employeeõs employment. Unlike the 2002 Regulations, the 2004 Regulations were not promulgated 

under the Health and Safety at Work etc. Act 1974 and are the refore unaffected by the abolition of civil liability under that 

Act. However, it is not at all clear that a breach of regulation 6 of the 2004 Regulations attracts civil liability; whether it does 

depends upon whether the intention of the Regulations, con sidered as a whole and in the c ircumstances in which they were 

made and to which they relate, was to impose an enforceable duty.
59

 

 

BREACH OF DUTY 

 

Turning to the issue of breach of duty, if it is assumed for a moment that a common law duty of care was established, could 

it be said that it had been breached by the defendant airline if aircrew were exposed to organophosphates during ôfume 

eventsõ? Put differently, would it be a breach of duty not to prevent exposure to organophosphates? For example, would it 

be incumbent on all airlines to fit protective covers in front of the ôbleed air õ inlets inside of engines to prevent ôfume eventsõ, 

as Lufthansa has done with its A380 aircraft? Or , would it be incumbent on airlines to use oils and lubricants that do not 

contain TCP, such as French company Nycoõs Turbonycoil 600?
60

 Certainly these measures could eradicate 

organophosphate exposure, as the Committee on  Toxicity has recommended, but would failure to adopt these measures 

fall short of the standard of care? Given that the evidence indicates no harmful levels of organophosphates enter the cabin 

air during ôfume eventsõ anyway, it is certainly arguable that no particular measures need to be taken to meet the standard 

of care, beyond ensuring that aircraft are well -maintained so that oil seal failures ð and the resulting ôfume eventsõ ð remain 

the rare occurrences that th e statistics indicate they are. As the evidence presently shows  that there is no established danger 

from ôfume eventsõ, it is arguable that no specific action needs to be taken in relation to them. It is by no means clear that 

failing to eradicate ôfume ev entsõ (or removing organophosphates from contaminants) would amount to  a breach of duty.  

 

With respect to the breach of statutory duties, regulation 7 of the Control of Substances Hazardous to Health Regulations 

2002 requires exposure to organophosphates t o be prevented or, where that is not reasonably practicable, at least kept to 

below the workplace exposure limits. All of the evidence indicates that the workplace exposure limits are not exceeded 

during ôfume eventsõ, so the exposure is at least adequatel y controlled. The issue is whether it is reasonably practicable to 

prevent exposure altogether? It is certainly possible in engineering terms, and it is at least arguable that it would not be 

unduly onerous for airlines to install protective covers inside engines or to opt for oils and lubricants that do not contain 

organophosphates to prevent exposure altogether. There is a prospect that this duty would be found to have been breached 

in any future claim.  

 

Finally, as to the 2004 Working Time (Civil Aviation) Regulations, regulation 6 requires employers to ensure that each crew 

member , employed by the employer , is, at all times during the course of that employment , provided with adequate health 

and safety protection. Given that the evidence indicates there is no established risk of harm from ôfume eventsõ generally, 

or from exposure to the low levels of organophosphates during ôfume eventsõ, it is certainly arguable  that no specific 

protection needs to be provided to aircrew to guard their health or safety. Merely maintaining the aircraft in the ordinary 

way could be said to provide adequate protection.  

 

CAUSATION 

 

The greatest obstacle for any claimant member of air crew would undoubtedly be causation. The claimant would have to 

prove, on the balance of probabilities, that , but for the exposure to organophosphates during ôfume eventsõ, they would not 

have sustained harm. This requires them to prove that it is more likely than not that, firstly, their condition is the conseq uence 

of exposure to organophosphates, and secondly, that they were exposed to sufficient quantities of organophosp hates on 

aircraft (rather than from another source) such as to induce their condition. On the present evidence , proof of these elements 

is most unlikely. As was noted in part 1 of this series, the Committee on Toxicity has concluded that the symptoms repor ted 

following ôfume eventsõ are wide -ranging and do not bear the specific hallmarks of neurotoxicity, and the evidence indicates 
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that the levels of organophosphates present during ôfume eventsõ are not nearly high enough (according to current 

knowledge) to  induce neurotoxicity. That being the case, it is difficult to see how a claimant member of aircrew could prove 

causation based on current evidence. In short, ôaerotoxic syndrome õ claims would be most unlikely to succeed for want of 

proving causation.  

 

ôAEROTOXIC SYNDROMEõ CLAIMS IN PRACTICE 

 

Having identified the difficulties in bringing a claim for ôaerotoxic syndrome õ, it is unsurprising to note that there have been 

no known successful claims in the UK for ôaerotoxic syndrome õ. However, there is certainly the prospect of future claims being 

brought. The family of former British Airways pilot, Richard Westgate , have indicated they will be bringing a claim, and the 

firm of solicitors acting for them, Cannons Law, has indicated it is handling around 50 similar cases.
61

 

 

Meanwhile, there has been litigation in other countries. Of particular interest is the Australian decision of the New South W ales 

Dust Diseases Tribunal in Turner v Eastwest Airlines Ltd.
62

 The claimant brought a claim against her former employer, Eastwest 

Airlines, for injuries allegedly sustained after being exposed to thick smoke during a 20 minute ôfume eventõ on a BAe 146 

flight to Brisbane, in 1992. The claimant, who was 5 months pregn ant at the time of the incident, said she experienced 

coughing, a burning throat, sore eyes and headache. Her cough became chronic and she brought a claim, contending 

her former employer had negligently exposed her to fumes, chemicals and dust, resulting i n the chronic cough. The tribunal 

agreed, holding that the ôfume eventõ was foreseeable and that , on the facts , reasonable care had not been taken to 

prevent it. It also held the toxic particles of vaporised Mobil Jet Oil caused her respiratory problems. The claimant was 

awarded approximately $129,000 USD in total. The defendant airline appealed to the New South Wa les Court of Appeal 

and then to the High Court of Australia, but lost both appeals.
63

 While this claim was successful, it is important to note that it 

was not presented as an organophosphate -induced neurotoxicity/aerotoxic syndrome claim. The court accepted  that 

pyrolysed oil was harmful to the respiratory system, not that it was neurotoxic.  

 

There has also been litigation in the United States. In 2002, a jury in Seattle rejected a claim brought by 26 Alaska Airline s 

flight attendants against Boeing and Hone ywell, contending that exposure to toxic contaminants during ôfume eventsõ on 

McDonnell Douglas/Boeing MD -80 aircraft had caused their illnesses, ranging from flu -like symptoms to brain damage. The 

jury said causation had not been established.
64

 

 

In 2007, the California Workersõ Compensation Board found in favour of flight attendant, Ruth Medina , against her employer , 

Northwest Airlines. The claimant alleged that exposure to contaminants, including organophosphates, during a ôfume eventõ 

caused injury to her respiratory system, immune system, head, and neurological system. The Board agreed that exposure 

had resulted in respiratory illness , but not damage to the immune system or neurological system; there was no medical 

evidence to support  damage to the immune or neurological systems. She was awarded damages for her respiratory 

disability and other economic losses.
65

 Again, like the Australian decision in Turner, the court only accepted that pyrolysed 

oil was harmful to the respiratory system, not that it was neurotoxic.  

 

However, in 2011, former American Airlines flight attendant , Terry Williams, was believed to be the first person in the US to 

settle an ôaerotoxic syndrome õ claim against Boeing. She contended that the aircraft manufacturer knew its MD-82 aircraft 

and ôbleed air õ system were defective, but did nothing to prevent ôfume eventsõ, or exposure to toxic contaminants , as 

American Airlines flight 843 taxied to the gate at Dallas Airport , on 11 April 2007. The ôfume eventõ allegedly c aused her to 

suffer tremors, memory loss and severe headaches. Settlement was confidential.
66

 

 

The preceding comparative analysis shows that there has not, so far, been a single successful claim for ôaerotoxic syndrome õ. 

While some courts have accepted that ôfume eventsõ can result in respiratory harm, none have been prepared to accept 

they are neurotoxic. Further claims will, however, indubitably follow.  
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CONCLUSIONS 

 

Current evidence indicates that the occupants of aircraft can be exposed to organophosphates during ôfume eventsõ. The 

apparent source of this exposure is contaminated air as a result of ôfume eventsõ. However, the levels of contaminants are 

not anything l ike the known hazardous levels. Accordingly, the current medical and scientific evidence indicates that 

ôaerotoxic syndrome õ does not exist. If it does exist, it has not yet been proven. There remain considerable gaps in our 

knowledge, particularly the lev els of contaminants during actual ôfume eventsõ. Could it be that these as yet unknown levels 

are high enough to induce neurotoxicity? It has been seen that, on the current evidence, claims for ôaerotoxic syndrome õ 

will have to surmount considerable obstac les, particularly in respect of causation, if they are to succeed. Only further 

evidence in time will tell if ôaerotoxic syndrome õ claims really are in the air.  

 

Feature:  

Aerotoxic Syndrome Revisited 

Edition 86 of BC Disease News (6 March 2015 ) 

 

INTRODUCTION 

 

We initially covered the issue of ôaerotoxic syndrome õ in detail in editions 64 (here) and 65 (here) of Disease News. We now 

revisit the topic in the wake of recent , extensive news coverage.  

 

BACKGROUND 

 

It will be recalled from our earlier articles that the issue concerns whether the occupants of aircraft are exposed to 

organophosphates during ôfume eventsõ on aircraft, resulting in illness. ôFume eventsõ occur because of oil seal failures in the 

ôbleed air õ supply, which draws hot air from aircraft engines into the cabin air supply, with the result that engine oils and 

lubricants ð which can contain organop hosphates ð can contaminate the cabin air.  

 

Having considered  the array of research on this  issue, we concluded that the existence of ôaerotoxic syndrome õ was unlikely 

on the current evidence. The culmination of the research was perhaps best summarised by the Committee on Toxicity in 

2013, when it said:  

 

ôMore generally, the Committee considers that a toxic mechanism for the illness that has been reported in temporal relation 

to fume incidents is unlikely. Many different chemicals have been identified in t he bleed air from aircraft engines, but to 

cause serious acute toxicity, they would have to occur at very much higher concentrations than have been found to date 

(although lower concentrations of some might cause an odour or minor irritation of the eyes or  airways). Furthermore, the 

symptoms that have been reported following fume incidents have been wide -ranging (including headache, hot flushes, 

nausea, vomiting, chest pain, respiratory problems, dizziness and light -headedness), whereas toxic effects of che micals tend 

to be more specific. However, uncertainties remain, and a toxic mechanism for symptoms cannot confidently be ruled 

outõ.
67

 

 

Alongside the evidence, we also considered the prospects of success of a claim for ôaerotoxic syndrome õ by an employee 

member of aircrew against their employer. We concluded that, to demonstrat e the existence of a duty of care, breach of 

that duty and causation would all be problematic. Indeed, we suggested that claims would be unlikely to succeed, 

especial ly on account of the issue of causation.  

 

RECENT DEVELOPMENTS 

 

In our earlier articles , we considered the case of Richard Westgate, a former British Airways pilot, who died aged 43 in 

December 2012, noting that medical experts had reported that it was believed he died of sustained exposure to 

organophosphates. After pre - and post -mortem tests they concluded:  
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ôOne is drawn to the conclusion that the most likely cause of the subjectõs illness was organophosphate-induced 

neurotoxicityõ.
68

  

 

Westgate had started flying in 1996 and reportedly experienced ôfume eventsõ regularly on BAe ATP aircraft. By 1999, he 

reported feeling that his brain was slower than normal, and began to suffer confusion. By 2008, he reported numbness in his 

hands and feet, up to his elbows and knees. His last flight was on 2 September 2011. He was referred for in -patient psychiatric 

treatment , in January 2012 , but discharged himself 1 month later  with no diagnosis ever having  been made. A fat biopsy 

showed the presence of organophosphate metabolites. In April 2012 , he was consulted in the Netherlands. He was 

staggering , with a heavy g ait, and had difficulty walking. There was severe and constant pain, tremors and a decline in 

mental acuity. An MRI scan showed no structural defects to explain  his symptoms. He was found dead on 12 December 

2012. Shortly before he died, it was diagnosed t hat he had  suffered  the consequences of  exposure to organophosphates.
69

 

 

We noted , in our earlier articles , that an inquest was ongoing. There have now been developments in that case that have 

captured the attention of the national press.  

 

In a report , dated 16 February 2015, Sheriff Stanhope Payne, the coroner in the case and the senior coroner for Dorset, said 

that his inquiries had ôrevealed matters giving rise to concernõ.
70

 Specifically, he said that it was of concern that 

organophosphate compounds are present in cabin air and that the occupants of cabins are exposed to organophosphate 

compounds ôwith consequential damage to their healthõ.
71

 Moreover, it was of concern that no account is taken of genetic 

variation in the human species, such as would r ender individuals tolerant or intolerant of the exposure, and that there is no 

real -time monitoring to detect organophosphates in cabin air.
72

 Finally, it was of concern that impairment to the health of 

those controlling aircraft may l ead to the death of oc cupants.
73

 The coroner said that , in his opinion, ôthere is a risk that future 

deaths will occur unless action is takenõ and  ôurgentõ action should be taken.
74

 The report has been sent to the Chief Executive 

of British Airways and to the Chief Operating Officer of the Civil Aviation Authority, who each have until 13 April 2015 to 

respond with details of action taken or proposed to be taken, or an explanation  of why no action is proposed.
75

 

 

Although the report can be said to be the first official recognition in the UK of ôaerotoxic syndrome õ, it is important to note 

that it provides no further evidence in support of the existence of the syndrome. Moreover, it does not identify ôaerotoxic 

syndromeõ as the cause of Westgateõs death. It notes that the post-mortem examinations gave causes of deat h of either 

pentobarbital toxicity (drug induced toxicity) or lymphocytic myocarditis, individually or in combination, and that 

lymphocytic myocarditis can result from organopho sphate exposure.
76

 That is some distance from identifying ôaerotoxic 

syndromeõ as the cause of death, given that lymphocytic myocarditis does not exclusively result from exposure to 

organophosphates, and the death may have resulted from pentobarbital toxicity in an y event. Westgateõs post-mortem  

reported the presence of pentobarbita l at a potentially lethal level. There was no evidence that Westgate had ever been 

prescribed pentobarbital.
77

 

 

Notwithstanding those criticisms of the report, it nevertheless garnered significant attention in the media. In the Sunday 

Telegraphõs front-page  story on the coronerõs report, it was reported that Frank Cannon, the solicitor acting for Westgateõs 

family, said:  
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ôThis report is dynamite. It is the first time a British coroner has come to the conclusion that damage is being done by cabin 

air, something the industry has been denying for yearséI see this as an impending tsunami for the airline industry ð itõs been 

ignored for so longõ.
78

  

 

He continues to represent in the region of 50 individuals in other alleged cases of ôaerotoxic syndrome õ. Meanwhil e, a 

spokesman for British Airways said it would consider the coronerõs report, while the CAA said it would also consider the report 

it detail.
79

 The CAA added that the report was ônothing that passengers or crew should be overly concerned aboutõ.
80

 

 

In other recent developments, in November 2014, a book entitled ôAerotoxic Syndrome: Aviationõs Darkest Secretõ was 

released.
81

 Written by former Pilot, John Hoyte, who founded the Aerotoxic Association and claims to suffer from ôaerotoxic 

syndromeõ, it is an account of the alleged evasion of the issue by the aviation industry. On 27 February 2015, a film , entitled 

ôA Dark Reflectionõ was released, which is said to be based on real events and explores the issue of ôaerotoxic syndrome õ; it 

was produced by Tri stan Loraine, another former British Airways pilot who claims to s uffer from ôaerotoxic syndrome õ.
82

 

 

On 3 March 2015, Robert Goodwill MP,  Parliamentary Under Secretary of State at the Department for Transport, responded 

to a question from Angus MacNeil MP , who asked  why it was not a  requirement to monitor in real -time for organophosphates 

in cabin air. Goodwill responded:  

 

ôIt has not been shown that cabin air exposures, either in general or following specific incidents, cause ill-health. 

Responsibility for introducing any additional monitoring or detection system on board a commercial aircraft is the 

responsibility of the European Aviation Safety Agency (EASA)õ.
83

 

 

DISCUSSION AND CONCLUSIONS 

 

While recent events have attracted considerable publicity, no new scientific or medical evidence has been released that 

substantiates the existence of ôaerotoxic syndrome õ. Publicity may, of course, increase the likelihood of claims being brought, 

but it w ill not strengthen any potential claim. In that regard , the position has not changed; claims are unlikely to succeed 

on the basis of existing evidence. Our conclusions reached in our initial treatment of this topic remain unaltered.  

 

Feature:  

Aerotoxic Syndrome ð Further Developments  

Edition 95 of BC Disease News (15 May 2015 ) 

 

INTRODUCTION  

 

We initially covered the issue of ôaerotoxic syndrome õ in detail in editions 64 (here) and 65  (here) of Disease News, and again 

in edition 86  (here). We now revisit the topic to detail further recent developments.  

 

BACKGROUND  

 

It will be recalled from our earlier articles that the issue concerns whether the occupants of aircraft are exposed to 

organophosphates during ôfume eventsõ on aircraft, resulting in illness. ôFume eventsõ occur because of oil seal failures in the 

bleed ai r supply, which draws hot air from aircraft engines into the cabin air supply . Consequently,  engine oils and lubricants 

ð which can contain organophosphates ð can contaminate the cabin air.  

 

Having considered the array of research on the issue, we conclud ed that the existence of aerotoxic syndrome was unlikely 

on the current evidence. The culmination of the research was perhaps best summarised by the Committee on Toxicity in 

2013, when it said:  
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ôMore generally, the Committee considers that a toxic mechanism for the illness that has been reported in temporal relation 

to fume incidents is unlikely. Many different chemicals have been identified in the bleed air from aircraft engines, but to 

cause serious acute toxicity, they would have to occur at very much higher concentrations than have been found to date 

(although lower concentrations of some might cause an odour or minor irritation of the eyes or airways). Furthermore, the 

symptoms that have been reported following fume incidents have been wide -ranging (i ncluding headache, hot flushes, 

nausea, vomiting, chest pain, respiratory problems, dizziness and light -headedness), whereas toxic effects of chemicals tend 

to be more specific. However, uncertainties remain, and a toxic mechanism for symptoms  ca nnot confidently be ruled outõ.
84

  

 

 

RECENT DEVELOPMENTS ð THE CORONERõS REPORT  

 

In edition 86, we revisited the case of Richard Westgate, a former British Airways pilot, who died aged 43 in December 2012, 

noting that medical experts had reported they believed he died of sustained exposure to organophosphates. After pre - and 

post-mortem tests, they concluded:  

 

ôOne is drawn to the conclusion that the most likely cause of the subjectõs illness was organophosphate -induced 

neurotoxicityõ.
85

  

 

Shortly before he died, he was diagnosed as suffering the consequences o f exposure to organophosphates.
86

  

 

We returned the ongoing inquest in respect of Westgateõs death in our previous article . In a report , dated 16 February 2015, 

Sheriff Stanhope Payne, the coroner in the  case and the senior coroner for Dorset, said that his inquiries had ôrevealed 

matters giving rise to concernõ.
87

 Specifically, he said that it was of concern that organophosphate compounds are present 

in cabin air and that the occupants of cabins are expos ed to organophosphate compounds ôwith consequential damage 

to their healthõ.
88

 Moreover, it was of concern that no account is taken of genetic variation in the human species, such as 

would render individuals tolerant or intolerant of the exposure, and that there is no real time monitoring to detect 

organophosphates in cabin air.
89

 Finally, it was of concern that impairment to the health of those controlling aircraft may 

lead to the death of occupants.
90

 The coroner said that in his opinion, ôthere is a risk that future deaths will occur unless 

action is takenõ and ôurgentõ action should be taken.
91

  

 

The report received significant media attention, as we noted at the time. For example, in the Sunday Telegraphõs front-page  

story on the coronerõs report, it was reported that Frank Cannon, the solicitor acting for Westgateõs family, said:  

 

ôThis report is dynamite. It is the first time a British coroner has come to the conclusion that damage is being done by cabin 

air, something the industry has been denying for years  é I see this as an impending  tsunami for the airline industry ð itõs been 

ignored for so longõ.
92

  

 

He continues to represent in the region of 50 individuals in other alleged cases of ôaerotoxic syndrome õ.  

 

Notwithstanding those comments, we offered a number of criticisms concerning the report. Firstly, we noted, importantly, 

that it provided no further evidence in support of the existence of the syndrome. Secondly, it did not identify ôaerotoxic 

syndromeõ as the cause of Westgateõs death. Instead, it said that the post-mortem examinations gave causes of death of 

either pentobarbital toxicity (drug induced toxicity) or lymphocytic myocarditis, individually or in combination, and that 

lymphocytic myocarditis ca n result from organophosphate e xposure.
93

 That was some distance from identifying ôaerotoxic 

syndromeõ as the cause of death, given that lymphocytic myocarditis does not exclusively result from exposure to 
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organophosphates, and the death may have resulted f rom pentobarbital toxicity in an y event. Westgateõs post-mortem  

reported the presence of pentobarbital at a potentially lethal level. There was no evidence that Westgate had ever been 

prescribed pentobarbital.
94

  

 

RECENT DEVELOPMENTS ð THE RESPONSES  

 

The report was sent to the Chief Executive of British Airways and to the Chief Operating Officer of the Civil Aviation Authority,  

who each had until 13 April 2015 to respond with details of action taken or proposed to be taken, or an explanation  of why 

no acti on is proposed.
95

  

 

In its response explaining why no further action was proposed, British Airways said  that the evidence did ônot support the 

conclusion that there is a risk that future deaths will occur unless action is takenõ, that the evidence the coron er was presented 

with (leading to his report ) was ôselectiveõ and that it was provided  only by one interested party.
96

 It added that it follows the 

ôguidance and research to which it is subjectõ and ôkeeps abreast of research é and has in place a syst em of monitoring 

such eventsõ.
97

  

 

Similarly, in its response proposing no further action, the CAA said :  

 

ôé there is no positive evidence of a link between  exposure to contaminants in cabin air and possible acute and long -term 

health effects, although su ch a li nk cannot be excludedõ.
98

  

 

It said it would review its position following the results of the European Aviation Safety Agencyõs research (on which, see 

below).
99

 Furthermore, the CAA said the evidence upon which the report was based was ôselectiveõ, and that  it was 

ôinappropriateõ to issue the report without first inviting submissions from the CAA.
100

  

 

The inquest itself has not been scheduled.  

 

OTHER RECENT DEVELOPMENTS  

 

Aside from the ongoing Westgate case, it has now become clear that further research is to be conducted on the issue. On 

17 March 2015 , it was announced that the European Aviation Safety Agency (EASA) had awarded contracts for research on 

cabin air quality.
101

 Preliminary research will identify instrumentation to perform cockpit and cabin air c ontamination 

measurements, and provide initial indications of air quality levels, before a larger -scale programme of air quality testing on 

commercial aircraft with measurements to be take n during all phases of flight.
102

 The project will have a total durati on of 20 

months, with the final results expected in October 2016.
103

  

 

Elsewhere, the union, Unite, has now waded into the issue, saying that it would like  to see a public inquiry addres s the 

concerns. Len McCluskey, Leader of Unite, said:  

 

ôLiterally all of our cabin crew members will have experienced a òfume eventó at some time. It occurs not regularly, but it 

occurs sufficiently often for people to be concerned aboutéOur intention is to make certain that aerotoxic syndrome doesnõt 

become a silent killerõ.
104

  

 

No action has been announced in response to Uniteõs call.  
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CONCLUSION  

 

The issue of ôaerotoxic syndrome õ is now an increasingly fluid one, with developments becoming progressively frequent. 

While there has been no new evidence that more convincingly de monstrates the existence of  the syndrome, the increasing 

attention given to the issue does increase the likelihood of claims being presented in the future. That is particularly so , 

following the involvement of Unite. Defence practition ers should ensure they are well -prepared for any claims that might 

now be forthcoming.  

 

As ever, BC Disease News will update on the dynamic landscape as developments occur.  

 

Feature:  

Aerotoxic Syndrome ð Further Developments 

Edition 145 of BC Disease News (17 May 2016 ) 

 

INTRODUCTION  

 

For many years now , there have been concerns raised about possible health effects arising from exposure to the air in th e 

cabins of commercial aircraft . These symptoms have been branded as ôaerotoxic syndromeõ. We have previously featured 

this issue in editions 64 (here), 65 (here), 86 (here) and 95 of BC Disea se News (here). We now revisit the issue to look at recent 

developments.  

 

It will be recalled from our earlier articles that the issue concerns whether the occupants of aircraft are exposed to a  cocktail 

of toxic chemicals during ôfume eventsõ on aircraft, resulting in ill health. ôFume eventsõ are said to occur as a result of ôbleed 

airõ, which feeds the cabin via the aircraft engines, becoming contaminated by engine oil and hydraulic fluid, additives 

present in these products and the products of their pyrolysis (thermal decomposition). The contaminants in the air are said 

to include volatile organic compounds, low molecular weight organic acids, esters, ketones, and organophosphates. 

Organoph osphates are the chief concern and in particular, tricresyl phosphate (TCP) isomers, since they are highly toxic 

and can result in neurotoxicity causing pain and serious paralysis of limbs and bowel and lung disorders. Exposure to such 

chemicals is said to  give rise to a wide range of illnesses and symptoms , collectively labelled as ôaerotoxic syndromeõ.  

 

ôAerotoxic syndromeõ was extensively reviewed by the  UK Committee on Toxicity (COT)
105

 in 2013, which said in a Position 

Statement:  

 

ôMore generally, the Committee considers that a toxic mechanism for the illness that has been reported in temporal relation 

to fume incidents is unlikely. Many different chemicals have been identified in the bleed air from aircraft engines, but to 

cause serious acute toxicity,  they would have to occur at very much higher concentrations than have been found to date 

(although  lower concentrations of some might cause an odour or minor irritation of the eyes or airways). Furthermore, the 

symptoms that have been reported following fume incidents have been wide -ranging (including headache, hot flushes, 

nausea, vomiting, chest pain, respiratory problems, dizziness and light -headedness), whereas toxic effects of chemicals tend 

to be more specific. However, uncertainties remain and a to xic mechanism for symptoms cannot confidently be ruled out õ. 

 

More recently , in May 2015 , the Aviation Policy Division of the Department for Transport (DfT) stated that:  

 

ôGiven the current understanding of the level of risk (from fume events) DfT does not  plan to undertake any addi tional 

research on this issueõ. 

 

This contrasts with the position of the European representative body for some 38,000 pilots in the EU and their national pilo t 

associations-the European Cockpit Association (ECA), which said in De cember 2015:  

 

ôCabin air contamination by chemicals from the engine and/or hydraulic oil, is a known problem that can cause serious 

short-term health effects which compromise flight safety when a fume event occurs. ECA calls for improvements to be made 

to existing flight and reporting procedures as well as introducing appropriate job specific training for all stakeholders. It ca lls 

for continuous development and application of new technologies that can assist in further reducing the occurrence and 
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effects of fume events. Studies need to be run to ascertain whether long term health effects do exist. In the meantime, the 

As Low As Reasonably Achievable (ALARA) principle should guide action and measures in this area. õ  

 

The UK Civil Aviation Authority also released a press summary , in June 2015, which stated:  

 

ôWe rely on guidance from scientific experts based on the results of a number of independent studies and evidence reviews 

ð including Government commissioned research.  The overall conclusion of those studies is that there is no positive evidence 

of a link between exposure to contaminants in cabin air and possible acute and long -term health effects, although such a 

link cannot be excluded. Accordingly, we support the steps being taken by the European Av iation Safety Agency (EASA), 

which maintains responsibility for approving the safety of aircraft and setting aviation standards for European airlines, and  

is carrying out further research into cabin air qualityõ.  

 

The EASA announced, in March 2015 that th eir ôCabin Air Qualityõ research contract was awarded to a Consortium by ITEM& 

MHH, both research institutes based in Hannover, Germany.
106

 The research consists of a preliminary in -flight measurement 

campaign which is intended to put into place the adequate  instrumentation to perform cabin/cockpit air contamination 

measurements and provide some first indications of the cabin or cockpit air quality level. It also intends to prepare a large r-

scale campaign envisaged in the near future on -board commercially -ope rated , large transport aeroplanes. The results of 

these studies are due to  be published in October 2016.
107

 

 

Whilst it appears that ôfume eventsõ can o ccur on aircraft (COT estimate  the incidence at being 1 in every 2000 flights) the 

very existence of ôaerotoxic syndrome õ and how the wide range of purported symptoms could be caused by any exposures 

remain controversial.  

 

However, it was reported as recently as last week that a ôfume eventõ on a flight from Cologne to Leipzig forced the aircraft 

to return to Cologne for a safe landi ng , 25 minutes after departure.
108

 

 

In April 2016, a Lufthansa Airbus, flying from Frankfurt to Dusseldorf, experienced a similar incident. A smell of ôold socksõ, 

ôsweaty feetõ and ôold nappiesõ was noticed by the occupants in the cabin and the passengers were instructed to close their 

air conditioning outlets. Subsequently one of the flight attendants noticed tingling arms and fingers and dizziness. Blood and 

urine samples detected  a number of s olvents which are said to be typical of contaminated ôbleed air õ. 

 

RESEARCH DEVELOPMENTS  

 

A study by Reneman and colleagues, published in June 2015, compared a group of 12 aircrew (with on average of 8,130 

flying hours) reporting cognitive complaints to 11 controls (with on average of 233 flying hours).
109

 The participants underwent 

a number of tests to assess cognitive function and mood and it was found that the aircrew had a significantly higher number 

of tests scored in the impaired range. However, it wa s noted that the extent of the observed cognitive problems was quite 

limited. MRI scans of the participantsõ brains showed defects in the white brain matter of the aircrew, which were not found 

in the controls. The extent of cognitive impairment was strong ly associated with white matter integrity, but the estimated 

number of flight hours was not associated with cognitive impairment, nor with reductions in white matter structure. Limitatio ns 

of this study include  the small sample size and the self-selection of the aircrew participant  group. As no association was 

observed between cognitive impairment and the number of flight hours, further studies with larger samples and more robust 

designs are needed to investigate whether there is a link with exposure to tox ic cabin air .  

 

Further to this, a review published in February 2016 compared the literature of exposure to various agents and health 

outcomes for a ircraft crew and office workers .
110

 The maximum daily intakes were estimated and compared with reference 

values, or tolerable daily intake values.  The frequency of oil and smoke -related incidents in aircraft, as well as measured 

concentrations of triorthocresyl phosphate poisoning (ToCP) in aircraft , were discussed in detail. It was concluded that, in 
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view of the  infrequent short-term exposure, which may be related to ôsmoke/smell incidentsõ (though not necessarily to ToCP 

exposure), the available evidence indicated that ToCP does not pose a health risk.  

 

A link between ôfume eventsõ and ôaerotoxic syndromeõ appears  to be  no further established by the scientific evidence.  

 

INDUSTRY POSITION  

 

Notwithstanding the increased health concerns and media interest , regarding ôaerotoxic syndrome õ, the aircraft 

manufacturing industry has been accused of largely failing to implement any preventative measures. With respect to Airbus, 

it appears to believe there is no issue with air contaminants. John Leahy, Chief of Operations, referred to the possib ility of air 

cabin contaminants as ôabsurdõ ð he confirmed that none of Airbusõ aircraft will be bleed air free.
111

 Indeed, its new A350 -

900 aircraft, which was first delivered on 22 D ecember 2014 to Qatar Airways,
112

 has adopted a ôbleed air õ system for cabin  

air.
113

 Meanwhile , Boeing has taken some measures, introducing the 787 aircraft  as an example , which does not use ôbleed 

airõ for cabin air. That said, the removal of the ôbleed air õ system does not appear to have been related to concerns about 

cabin air contaminants; instead, Boeing said the system was so designe d to improve fuel consumption.
114

 Moreover, a 

ôbleed air õ system remains on Boeingõs other new aircraft ð the latest incar nation of the 747, the 747 -8.
115

 

 

With respect to the airlines themselves, some action has been taken. For example, in 2012, Lufthansa announced that it was 

working to reduce ôfume eventsõ on its fleet of Airbus A380 aircraft.
116

 The airline said that it had expe rienced an unusual 

number of such events, particularly when outbound from Singapore ð it said it suspected that climate condition s might have 

had a causal role.
117

 It insisted, however, that ôfume eventsõ do not cause health problems: the measures were being taken 

to avoid u npleasant odours in the cabin.
118

 It subsequently installed protective covers in front of the ôbleed air õ inlets inside 

the Rolls Royce Trent 900 engines to prevent ôfume eventsõ.
119

 It also commissioned the installation of sensors in cockpits to 

record concentrations of substances in the cabin air once pilots notice an unusual odou r.
120

 

 

LEGAL DEVELOPMENTS  

 

In editions 86 and 95, we revisited the case of Richard Westgate, a former British Airways pilot who died aged  43, in 

December 2012 , from alleged exposure to toxic cabin air. At the time, we noted that in a report , dated 16 February 2015, 

Sheriff Stanhope Payne, the coroner in the case and the senior coroner for Dorset, said that his inq uiries had ôrevealed 

matters giving rise to concernõ. Specifically, he said that it was of concern that organophosphate compounds were present 

in cabin air and that the occupants of cabins were exposed to organophosphate compounds ôwith consequential damag e 

to their healthõ. He listed five concerns:  

1. That ôorgano-phosphate compoundsõ are present in aircraft cabin air .  

2. That people in aircraft cabins are exposed to them, with consequential damage to their health.  

3. That impairments to the health of those controlling the aircraft - i.e. the pilots - may lea d to the death of the 

occupants.  

4. That there is no real-time monitoring to detect such compounds in the cabin air.  

5. That no account is taken of genetic variation in humans, such as would render individuals  tolerant or intolerant of 

exposure.  

 

The coroner said that in his opinion, ôthere is a risk that future deaths will occur unless action is takenõ and ôurgentõ action 

should be taken. The report was sent to the Chief Executive of British Airways and to th e Chief Operating Officer of the Civil 

Aviation Authority, who each had until 13 April 2015 to respond with details of action taken or proposed to be taken, or an 
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explanation of why no action is proposed. Both British Airways and the CAA concluded that the re was no positive evidence 

of a link between exposure to contaminants in cabin air and ill health and so no action was tak en.
121

 

 

The inquest itself is yet to be scheduled and the pre -inquest review has been a djourned from March 2016 to 21  July 2016.  

In ad dition to this, a second inquest is due to open into the case of Matthew Bass, an air steward for British Airways , who died 

suddenly , aged 34 , in January 2014 , after suffering unexplained health problems. The preliminary inquest, at Reading Court, 

heard that a specialist post -mortem found evidence of chronic  exposure to organophosphates.
122

 
123

 An article in the  Mirror, 

on 15 July 2015 , reported that Berkshire coron er, Peter Bedford, said that he needed  ôindependent evidence to rule out a 

more straightforward cause of death before bringing into question toxic air syndromeõ and that the inqu est was postponed 

for 6 months.
124

 The Daily Mail reported the following day tha t Mr Bedford compared the death to Westgateõs.
125

  

 

The pre-inquest review has been adjourned until June 2016 to allow for time to locate medical samples and instruct experts.  

 

David Platt, QC, who acts for British Airways in this matter, was reported as saying  that there is ôno evidence that Aerotoxic 

Syndrome even existsõ, adding:  

 

ôNo health agencies and no governments are accepting this exists. It must be seen as a highly controversial assumption to 

make.õ  

 

However, following a third dea th of an air crew member, Warren Br ady, shortly after Matthew Bass, which is suspected to be 

related to ôaerotoxic syndrome õ, Cannons Law Practice LLP announced , in July 2015, that they were preparing a class action 

in England from 40 affected individuals , including both member s of the crew and passengers.
126

 

 

Likewise, Britainõs largest union, Unite, revealed in March 2016 that is was pursuing legal action against a number of UK 

airlines on behalf of 61 cabin crew , after they were exposed to ôtoxic cabin airõ while working on board aircraft. In the press 

statement, Unite stated that concern had been mounting over ôfume eventsõ and exposure to contaminated cabin air, with 

the number of legal cases pursued by Unite increasing from 17 to 61 , amid calls by the  union for an independent inquiry.
127

 

Howard Beckett, Unite Executive Director for Legal Affairs, said:  

 

ôThe issue of toxic cabin air is so serious that our cabin crew members are likening it to the impact of asbestos in the build ing 

industry. Increasing numbers of our members have come forward, seeking help and advice since we set up our toxic air h 

helpline a few months ago. Some have been involved in one -off ôfume eventsõ while others fear they have suffered long-

term exposure to contaminated cabin airõ. 

 

Unite is also working with the family of Matthew Bass, who is represented by Leigh Day solicitors.  

 

Uniteõs comments preceded a House of Commons debate on the issue, held on 17 March 2016,
128

 in which Jonathan 

Reynolds (MP for Stalybridge and Hyde) requested an independent inquiry into the risks and hazards associated with 

contaminated aircraft cabin air, and that efforts should be made to install cabin air monitoring and detection systems in 

aircraft that operate using ôbleed air õ. In the same debate,  Henry Smith MP called for the Government to investigate what 

he termed ôa deadly illness affecting cabin crew members and frequent flyersõ. He went on to outline his concerns that the 

symptoms linked with ôaerotoxic poisoning õ could be misdiagnosed as other conditions , stating:  

 

ôThe symptoms that affect many cabin crew can be confused with other conditions such as Crohnõs diseaseõ.
129
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However, Robert Goodwill, the Minister for the Department of Transport, referring to the comments made by the Coroner for 

the Westgate case, said that it would be inap propriate for the G overnment to comment b efore the verdict. He said that:  

ôFor the industry to drastically change the way the aircraft are air -conditi oned, or, indeed, to change the lubricants, there 

would have to be clear evidence that shows that cabin air quality is harmful to crew and passengers .õ  

 

It is evident that, in the UK, despite increased attention on the issue of ôaerotoxic syndrome õ, there appears to be little progress 

of claims being brought against airline companies. Additionally, there appears to be little appetite for change amongst the 

airline manufacturers in relation to implementing any of the so-called  preventative measures.  

 

Can the same be said for other jurisdictions?  

 

OTHER DEVELOPMENTS OUTSIDE THE UK  

 

Outside of the UK, there have been no successful claims for ôaerotoxic syndrome õ. In the U.S., 16 U.S. Airways pilots and flight 

attendants sued a U.S. Airways contractor, ST Aerospace Mobile, over what they said was a failur e in maintenance at its 

Mobile, Alabama  servicing centre . They claimed that this resulted in 6 fume events on -oard the s ame Boeing 767 from 28 

December  2009 to 25 April 2010. Among the claimantõs symptoms were headaches, sore throats, eye irritations, dizziness 

and nausea. Some also complained of fatigue and cognitive difficulties. At least 2 of the claimants were pilots who lost thei r 

medical clearances. In August 2015,  the union representing 6,900 U.S. Airways flight attendants sent a letter to FAA 

Administrator, Randy Babbitt , seeking an investigation of 87 purported air supply contamination events in 2009 and 2010, 

41 of which were confirmed with mechanical records as  oil-contamination events.  

 

Elsewhere in the U.S., it was reported, in June 2015 , that 4 flight attendants were suing Boeing, following a flight th at made 

an emergency landing. 4 attendants were taken ill after com plaining of fumes in the cabin .
130

 3 of them stated that tremors, 

neurological and memory problems prevented them from returning to work. Also, it was reported , in February 2016 , that one 

of the 4 flight attendants has won a pay -out from Boeing after being exposed to toxic fumes and claiming to have suffered, 

among other symptoms, memory loss, tremors and speech and vision impairment. Whilst the extent and conditions of her 

out-of-court settlement remain confidential, Boeing and the airline industry maintain that cabin air, compressed air pumped 

or ôbledõ, from the planeõs engine, is safe. Breaches are extremely rare with short -term exposure to the tiny amounts of toxic 

substances posing  no health risk.  

 

In Australia, it has been accepted in the courts that ôfume eventsõ can  result in respiratory damage.
131

 The same has been 

accepted in California.
132

 Crucially, however, it was not accepted that ôfume eventsõ can be neurotoxic.  

 

CONCLUSION  

 

The issue of ôaerotoxic syndrome õ is becoming increasingly dominant in the media but there still appears to be no credible 

evidence to demonstrate the existence of the condition or to causally relate the same to alleged toxic  contaminants in 

ôbleed air õ during ôfume eventsõ.  

 

As ever, BC Disease News will update on this dynamic  landscape as developments occur.  

 

Aerotoxic Syndrome Inquest  

Edition 170 of BC Disease News (27 January 2017 ) 

 

So called ôAerotoxic Syndromeõ has been discussed at length in previous editions of BC Disease News. It will be recalled from 

our earlier articles that the issue concerns whether the occupants of aircraft are exposed to a cocktail of toxic chemicals 

during ôfume eventsõ on aircraft, re sulting in ill health.  

 

ôFume eventsõ are said to occur as a result of the ôbleed airõ, which feeds the cabin via the aircraft engines, becoming 

contaminated by engine oil and hydraulic fluid, additives present in these products and the products of their pyrolysis 
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(thermal decomposition). The contaminants in the air are said to include volatile organic compounds, low molecular weight 

organic acids, esters, ketones, and organophosphates. Organophosphates are the main concern and , in particular, tricresyl 

phosphate (TCP) isomers, which  are highly toxic and can result in neurotoxicity causing pain and serious paralysis of limbs 

and bowel and lung disorders. Exposure to such chemicals is said to give rise to a wide range of illnesses and symptoms , 

collectively labelled as ôAerotoxic Syndromeõ.  

 

However, extensive medic al research into this condition has not established  a link between ôfume eventsõ and ôaerotoxic 

syndromeõ and the aircraft manufacturing industry do es not consider  that there is an issue with air contaminants.  

 

Despite this lack of evidence, in editions 86  (here), 95 (here) and 145  (here), we outlined the case of Richard Westgate, a 

former British Airways pilot who died in December 2012 from alleged exposure to toxic cabin  air. Mr Westgateõs family submit 

that Mr Westgate was receiving treatment in The Netherlands for ôAerotoxic Syndromeõ. However, at the pre -inquest review , 

held in July 2016 by Dr Simon Fox QC, it was held that there was no evidence to suggest that Mr Westgateõs treatment was 

linked to exposure to organophosphates and to conclude such would be speculation. He went on to say that:  

 

ôEven if there was evidence to demonstrate that he was taking pentobarbital because of symptoms related to a neuropathy, 

I do not consider that it would be appropriate to include in the scope of my inquiry whether that condition should properly 

in life have been labelled as òaerotoxicityó or otherwise as a neuropathy caused by occupational exposure to 

organophosphates. The correctness of a diagnosis made in life may be a matter for the family to investigate and challenge 

in the Civil Courts; however, a Coro nerõs Inquest is, in my view, not a proper forum for that investigation when there is only 

such a possible or speculative indirect and remote link at most between the condition and the cause of the deceasedõs 

deathõ.  

 

As such, it was held that the questio n of whether Mr Westgateõs death was caused by ôAerotoxic Syndromeõ would not be 

considered at the full inquest due to a lack  of evidence supporting a link between the two.  

 

It is now known that the final inquest into the cause of Mr Westgateõs death will be heard in April 2017.
133

 

 

Cabin Air Quality Studies Published 

Edition 179 of BC Disease News (31 March 2017 ) 

 

In recent years, there have been numerous reports of ôfume eventsõ on aircraft, while flight crews have reported a range of 

acute and chronic health effects, some of which have been attributed to cabin air contamination. There are a number of 

potential sources of cabin air contamination, including:  

¶ Exhaust gases; 

¶ Volatile organic compounds from cleaning products;  

¶ Ozone; 

¶ De-icing fluids;  

¶ Particulate organic matter;  

¶ Organophosphates (OPs) from lubricants;  

¶ Hydraulic fluids; and  

¶ Engine oils. 

 

OPs are part of the same molecular family implicated in causing ill -health in  sheep dip users and have been suggested as 

a potential cause of the reported health effects.  

 

On 17 March 2015, it was announced that the European Aviation Safety Agency (EASA)  had awarded cabin air quality 

research contracts to a consortium of the Fraunh ofer Institute for Toxicology and Experimental Medicine and the Hannover 
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Medical School.
134

 Last week, EASA published the results, along with another study, which characterised the chemical 

composition of some turbine engine oils, including pyrolysis breakdo wn products.
135

 

 

The objective of the cabin/cockpit air study was to determine whether there are cabin air contaminants that present safety 

and/or potential long/short -term health risks. In total, 69 flight measurements  were performed on 8 types of aeroplane /engine 

configurations. This included 61 flights on aeroplanes equipped with engine ôbleed air õ systems (the main study) and 8 flights 

on the Boeing 787, which does not have a ôbleed air õ system. For all flights, measurement equipment was installed in the 

cockpit and cabin. At defined flight phases (taxi -out, take off and climb, descent and landing, complete flight), samples 

were taken and then analysed using high sensitivity techniques. The results show that the air quality is similar or better th an 

what i s observed in normal indoor environments (offices, schools, kindergartens or dwellings).
136

 No occupational exposure 

limits and guidelines was exceeded. Special attention was paid to organophosphates, in particular, the isomers (forms) of 

tricresyl phosphate (TCP), which is suspected to be a cause of symptoms reported by flight crew. OPs were found in all 

samples, but reported concentrations wer e well below exposure limits.  

 

According to the study  findings, TCP concentrations in the cabin, if introduced as a continuous ôbleed air õ contamination, 

ought to be constant. However, this is not the case for the individual aircraft included in the study.  OPs and other 

contaminants were generally at the highest levels during taxi -out and at lower levels during take -off/climb and 

descent/landing. The researchers attribute the difference in concentrations to the rate of exchange of the cabin air. It is 

remarkable that TCP was detected in the non -ôbleed air õ driven B787, especially as we have, in previous editions of BCDN, 
featured  the comments of Boeing claiming  to have alleviated  any risk of ôbleed air õ exposure. In the B787, TCP also displays 

changes in con centration with flight phase. The hypothesis that TCP in the cabin air of aircraft derives from ôbleed airõ 

contamination must therefore  be questioned, because this study did not detect permanent TCP/engine oil entry through 

ôbleed air õ and found that there were sources , other than ôbleed air õ containing TCP, in aircraft cabins. However, for 3 flights, 

each with a ôbleed air õ supply, the concentration of TCP did not follow  the same pattern  and there were increased 

concentrations of TCP d uring particular flight phases. The increased TCP levels were unrecognised by the occupants of the 

aircraft. Typical oil odour sensations in other cases, however, had no concrete analytical outcome.  

 

Overall, the results of this campaign are consistent wit h findings obtained through other published studies on cabin air 

quality. The observed frequency, pattern and concentration levels were similar to findings of other indoor environments. The 

study suggests that chronic exposure to ôeverydayõ levels of OPs in the cabin would not be expected to cause health 

problems. A number of ideas have been suggested for future studies  that investigate  cabin air contamination events, 

including human exposure studies, such as biomonitoring of blood/urine and testing for neu rotoxic effects.  

 

The second study, published by EASA, hoped to characterise the toxic effects of chemical compounds that are released 

into the cabin or cockpits of transport aircraft.
137

 Experimental work was performed using 2 generally used brands of oil. Oil 

and vapours were characterised when the oil was heated in combination with purified air and under pyrolysis 

(decomposition) conditions. The flight stages, from ground level to top of climb and cruising altitude were simulated. Also, 

toxic effects were studied, using the vapour from pyrolysis of the oil samples and an in vitro model of the human lung with 

an air -liquid interface.  

 

TCP was present in the analysed oils. However, no ortho-isomers could be detected. The study concluded that neuroactive 

products were present, but that their concentration in the presence of an intact lung barrier was too low to be a major 

concern for neur onal function. However, it could not be ruled out that higher concentrations might affect neuronal activity. 

Furthermore, exposure for up to 48 hours resulted in decreased neuronal activity and it is therefore possible that effects of  

pyrolysis products de velop after prolonged exposure alone. The investigators a lso considered the variation of human 

sensitivity to certain compounds and  were unable to rule out that some symptoms could not be explained by actual 

exposure levels. It is also suggested that diffe rences in coping strategies are well -known factors that enhance stress reactions, 

which, in their own right, can lead to acute health complaints and long -term health effects.  
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In summary, these studies do not provide evidence that OPs in cabin air are resp onsible for the symptoms reported by flight 

crew. 

 

We have previously discussed the issue of contaminated cabin air on planes and ôaerotoxic syndromeõ in editions 64 (here), 

65 (here), 86 (here), 95 (here), 145 (here) and 170 ( here) of BC Disease News. 

 

Proponents of Aerotoxicity to hold Conference on Aircraft Air 

Contamination  

Edition 181 of BC Disease News (21 April 2017) 

 

Between 19 and 20 September 2017, leading proponents of aerotoxicity, such as the Global Cabin Air Quality Executive 

(GCAQE) and the British Professional Pilotsõ Union, will hold an aviation-related health and safety conference with 6 specific 

objectives:  

1. To provide a historical overview of the contaminated air issue and its causes.  

2. To map out the flight safety aspects of contaminated air through case studies, discussion and air accident 

investigation findings.  

3. To disseminate the latest medical and scientific theories and findings on the health aspects of exposure to 

contaminated air.  

4. To offer guidance on the regulatory aspects of cabin air quality.  

5. To examine the latest development towards bl eed air filtration, contaminated air warning sensor systems and other 

potential solutions.  

6. To provide an opportunity for networking and sharing good practice, to facilitat e better inter -agency working.
138

  

 

The legitimacy of so -called ôaerotoxic syndromeõ as an occupational disease is highly questionable and an issue regularly 

covered in BCDN. Most recently , in edition 179 of BCDN (here), we reported on the results of a study carried out by the 

European Aviation Safety Agency (EASA), which sought to delve deeper into issues surrounding air contaminants, such as 

organophosphates , which allegedly  present safety and/or potential long/short -term health risks. EASA concluded that 

chronic exposure to ôeverydayõ levels of organophosphates in the cabin is unlikely to be the source of cabin crew 

complaints.  

 

We will be reporting further following this conference.  

 

Feature: 

New Aerotoxicity Study Purports to Show Causation 

Edition 191 of BC Disease News (30 June 2017) 

 

INTRODUCTION  

 

Last week, a new study of aircraft cabin air and acute and chronic symptoms in flight crew was published in Public Health 

Panorama, a journal of the Wo rld Health Organisation (WHO).
139

 The study was carried out by researchers from the University 

of Stirling and the University of Ulster with a consultant respiratory physician from Melbourne.  
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This study has received widespread media attention, and has bee n reported by The Independent,
140

 The Sun,
141

 The 

Guardian,
142

 The Daily Mail
143

 and The BBC.
144

 Though the media articles tend to report the risks for passengers, e.g. ôFlying 

should òcome with a health warningó as toxic fumes contaminate air in cabins leading to serious health problems, research 

suggestsõ (The Sun), the research was actually carried out on airline staff. The NHS website reported that the study found that 

there is a link between exposure to contaminated air and short -term problems such as drowsiness, loss of consciousness, 

headache and tremors, and longer -term issues such as problems with memory or concentration and fatigue.
145

 However, in 

this article we outline why this study in fact does not show a clear causative link between symptoms experienced and 

contaminated air on flights , by con sidering the flaws in the study , along with the particular biases of the authors.  We suggest 

that the aim of this study was to present evidence that supports the preconceived belief that a range of symptoms reported 

by flight crew are due to exposure to en gine oil fumes.  

 

Research into the health of airline staff and cabin air fumes is of interest to the thousands of airline employees that may  be 

exposed, and also to those employed in the agricultural sector and others who may be or have been exposed to 

organophosphates (OPs), as they have been suggested as a possible source of adverse health effects resulting from cabin 

air contamination. The quality of aircraft air and ôaerotoxic syndromeõ have been discussed previously in issues 64  (here), 65 

(here), 86 (here), 95 (here), 145 (here), 170 (here), 179 (here) and 181 ( here) of BCDN.  

 

BACKGROUND  

 

It will be recalled from our earlier articles that the issue concerns whether the occupants of aircraft are exposed to 

organophosphates during ôfume eventsõ on aircraft, resulting in various illnesses collectively labelled as  ôaerotoxic syndromeõ. 

ôFume eventsõ on certain aircraft are said to occur because of oil seal failures in the ôbleed air õ supply, which draws hot air 

from aircraft engines into the cabin air supply, with the result that engine oils and lubricants ð which can contain 

organophosphates ð can contaminate the cabin air.  

 

Having considered the array of research on the issue, we concluded that the existence of ôaerotoxic syndrome õ was unlikely 

on the current evidence. The culmination of the research was perhaps best summarised by the Commit tee on Toxicity in 

2013, when it said:  

 

ôMore generally, the Committee considers that a toxic mechanism for the illness that has been reported in temporal relation 

to fume incidents is unlikely. Many different chemicals have been identified in the bleed a ir from aircraft engines, but to 

cause serious acute toxicity, they would have to occur at very much higher concentrations than have been found to date 

(although lower concentrations of some might cause an odour or minor irritation of the eyes or airways).  Furthermore, the 

symptoms that have been reported following fume incidents have been wide -ranging (including headache, hot flushes, 

nausea, vomiting, chest pain, respiratory problems, dizziness and light -headedness), whereas toxic effects of chemicals ten d 

to be more specificõ. 

 

More recently , in March 2017, the European Aviation Safety Agency (EASA), concluded , after having carried out 2 studies 

on cabin air quality and the chemical composition of engine oils (including pyrolysis breakdown products) : 

 

ôResearch and scientific reviews conducted over the past decades have concluded that a causal link between exposure 

to cabin/cockpit air contaminants and reported health symptoms is unlikelyõ.
146

 

 

So does this new study tell us anything different?  
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THE STUDY  

 

This was a combination of 2 studies, 1 involving a survey of pilots from the UK and the second being an analysis of 15 case 

reports of potential cabin air quality incidents. Both studies aimed to look at the circumstances and symptoms of aircrew 

working in the pressured air environment of aircraft, and to determine whether reported symptoms and diagnoses are 

consistent with exposure to engine/aircraft fumes.  

 

The first study was a survey of UK British Airways pilots between 2005 and 2009. Lists of all known UK certified ôBAe 146õ pilots 

were obtai ned, and 274 (14 %) responded to a telephone interview or written questionnaire. They were asked whether they 

were aware of exposure to contaminated air, how they thought the contaminated air affected them and about  any medical 

diagnoses they had. Data were collected on demographics, flying history, flight desk air quality history, health effects and 

other comments. Of the 274 who agreed to participate, 88% were aware of exposure t o aircraft contaminated air, 34 % 

reported frequent exposures and 7 % reported vis ible smoke or mist. Overall, 63 % reported immediate (i.e. acute, occurring 

during the fli ght) adverse health effects; 44 % reported acute or short -term effects (la sting for days to weeks) and 32 % 

reported medium term (lasting for weeks to months) chronic effects ôconsistent with suspected contaminated air exposuresõ. 

142 reported specific symptoms and diagnoses, 30 reported adverse health effects, but provided no  detail, while 77 

reported no heal th effects and 25 failed to advise either way. Adverse effects included cardiovascular, gastrointestinal, 

general (fatigue, performance decrement) irritant, neurobehavioral, neurological and respiratory eff ects. Of the 274 pilots, 

36 (13%) had died or had experienced chronic ill health , leading to permanent loss of fitness to fly.  

 

The article also report s that ôThe chronic cohort (13 %) reported ill health at 37 -433% above the controls.õ However, there is 

no mention of the recruitment of a non -pilot contro l group, so one can only assume that the ôcontrol groupõ is those pilots 

who did not report exposure to fumes in the flight deck. Further, there is no discussion that the ôcontrol groupõ were 

comparable to the exposed group; a control group should be compa rable in terms of age, overall health, smoking, lifestyle 

and demographic factors, etc, in order to reduce the effect of confounding factors.  

 

The second study involved analysis of 15 case reports of ôfume incidents õ from Australia, the USA, Germany and the UK. These 

particular cases were chosen because the health problems reported, such as acute hyperventilation and hypoxia, were 

suggestive of exposure to contaminated air. Extensive data on the aircraft fligh t history, medical diagnoses  and 

maintenance findings were collated. This study included specific symptoms reported per incident, rather than per person. 

The incidents occurred in seven different aircraft types and 87 % (13 out of 15) were linked to maintenance fin dings of oil 

leakage. Symptoms ranging from in -flight incapacitation to impairment were reported in 93% of events, with the majority  

(73%) involving pilots and 33 % including full or partial incapacit ation of 2 pilots. In all, 53 % of events included long -term 

adverse effects in one or more crew members. In total, 73 % of events were associated with some form of medical 

investigation soon after the incident. Chronic medical findin gs/diagnoses were found for two -thirds of events, including 

cardiovascular, neuro behavioral,  neurological and respiratory symptoms, chronic fatigue, multiple chemical sensitivity, 

aerotoxic syndrome, cancer, soft tissue damage, and chemical exposure. 9 pilots either became unfit to fly or died.  

 

In the discussion section of the paper,  the ôbleed air õ system is described and implicated as the source of oil leakage 

products entering the flight deck or cabin. It is stated that chronic exposure is caused by tiny amounts of oil vapours relea sed 

by oil leaking continuously over the seals dur ing engine power changes (e.g. climbing). The researchers conclude that the 

population exposed to low -level oil fumes is considered to comprise all crew and passengers. It is mentioned in the discussion 

that, ôThe debate on cabin air contamination commonly  focuses on ad hoc air -monitoring findings undertaken during 

normal flight operationsõ. However, there is no discussion of the findings from such studies. Instead, previous case studies of 

ôfume eventsõ, in which symptoms were reported, are discussed.  

 

The discussion also outlines the known health effects of acute OP exposure, such as inhibition of acetylcholinesterase, 

suggesting that the authors assume that OPs are the component of engine oil fumes that is responsible for the symptoms 

reported, and ref ers to a study in which chronic symptoms due to OP exposure are supposedly reported. There is no mention 

or discussion of the overall unusual working conditions of air crew, which includes changes in temperature, pressure, 

gravitational forces, radiation a nd exposure to low air pressure. They also experience unusual routines, shift work, long duty 

hours and time zone changes.  

 

The article concludes that:  

 

ôAircraft air supplies contaminated by pyrolysed engine oil and other aircraft fluids can reasonably be linked to acute and 

chronic symptoms, findings and diagnoses, thus establishing causationõ. 
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It appears that the authors have reviewed data on the health effects of exposure to substances in engine oils, particularly 

OPs, searched for specific data in w hich such symptoms were found among flight and cabin crew, and then attributed the 

symptoms to oil exposure. Statements , such as ôNumerous arguments have been used to deny the recognition of aerotoxic 

syndrome as a new occupational diseaseõ, suggest that the authors have a pre -conceived notion that ôaerotoxic syndromeõ 

does indeed exist. The discussion of alternative findings, i.e. that there is a lack of evidence for the existence of ôaerotoxic 

syndromeõ, is limited to statements , such as: 

 

ôé the effects are said to be inconsistent with tri -o-cresyl phosphate -associated, OP-induced delayed neuropathy, while 

ignoring all other indicators of toxicity  éõ  

 

The lack of inclusion of counter -arguments in the discussion and the apparent ôcherry-pickingõ of data that supports their 

hypothesis gives a rather one -sided view.  

 

CAUSATION CLAIM  

 

Despite the authorsõ claim that they have demonstrated cause and effect, these studies do not demonstrate causality. The 

first study did not link the reported sympto ms with on-board air samples. The possibility that the acute symptoms experienced 

may have an alternative cause was not sufficiently addressed; it is noted that hyperventilation and hypoxia (insufficient 

oxygen levels in tissues) have been suggested by oth er studies as a cause of the reported symptoms, but the article notes 

this in the context that the current authors disagree with these findings. In addition, no attempts are made to offer or elim inate 

alternative causes of chronic effects. The data in the pilot survey was self-reported, which is subject to bias for several 

reasons. Participants may simply not remember, their awareness of being exposed to contaminated air may not accurately 

reflect their actual exposure, health effects may be exaggerated and  they may even be involved in current litigation. The 

proportion of pilots who  agreed to partic ipate was extremely low (14 %), and it is likely that those who didnõt participate had 

not experienced any health problems. The authors do not comment on the low response rate, or that the small number of 

participants may have had different experiences compared to  the large number of non -respondents.  

 

In the second study, the criteria for a case to be included was that symptoms consistent with exposure to contamin ated air 

were reported and that other data , such as maintenance data , was available. However, there was no measured air quality 

data from the flight deck or cabin, and so the levels of contaminants, and thus the amount of exposure, due to the ôbleed 

airõ supply , are unknown. There was no comparison with, for example, reported oil leaks with no reported symptoms. 87% of 

symptoms were related to oil leakage, but no explanation w as offered for the remaining 13 %. This study suggests that oil 

leakage may be a cause of some of the acute symptoms reported, but that there are additional causes of such symptoms. 

Physical data , such as blood test results, were not available to determine  whether symptoms were speci fica lly caused by 

OPs in the 87% of cases with oil leaks.  

 

STUDY QUALITY  

 

In general, the discussion section of a journal article usually includes detailed reports of all the possible caveats within the 

study ð however, there is no such discussion in this study. Even the obvious limitations, such as the self -reports of cabin air 

quality in the first study and the low participation rate, are not mentioned.  

 

Without objective measurement of exposure, it is very difficult to determine that contaminated air is t o blame. EASA, in its 

study on cabin air quality , states that cabin/cockpit air quality is similar of better than what is observed in normal indoor 

environments (offices, schools, kinder gardens or dwellings). No occupational exposure limits and guidelines  were 

exceeded.  

 

Unsurprisingly, the website of the Aerotoxic Organisation, aerotoxic.org, features numerous articles reporting this new study , 

including links to all the sources mentioned at the beginning of this article.
147

 The limitations of the study outlined here are 

not mentioned in any of the articles featured by the Aerotoxic Organisation.  
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THE AUTHORS  

 

Susan Michaelis  

 

A testimony by the lead author of the paper, Susan Michaelis, appears on aerotoxic.org.
148

 She is a former airline pilot who 

stopped flying due to ill -health, which she attributes to exposure to oil fumes. She says that she regularly experienced short -

term symptoms while flying the ôBAe 146õ and could smell fumes when the air supply was switche d on:  

 

ôIt was clear that the symptoms were related to oil contamination as they occurred soon after turning the air supply onéõ  

 

She describes a range of symptoms and that they became more intense and more frequent, but disappeared within 3 hours 

of finishing work. On 1 occasion, her symptoms continued after finishing work, and worsened. She now experiences a number 

of chronic symptoms, which are listed in the testimony, and claims : 

 

ôThese findings have been clearly linked by experts to my repeated exposure on BAe 146 aircraftõ.  

 

She claims that, regarding the aviation industryõs knowledge of the link between ill-health and oil fumes, ôé the level of 

knowledge dates back for decades and is extremely extensiveõ. She took legal action against National Jet  Systems and BAe 

Systems, though her case never went to trial . She also makes various claims relating to hidden or secret documents. S he 

undertakes consultancy work for Michaelis Aviation Consulting, with the aim of improving aviation safety and providing 

guidance on cabin air quality. Several published papers are listed on the website, including a 2005 paper cited only 6 

times,
149

 and these generally argue a link between oil exposure and health symptoms with little scientific content. She has 

also written a PhD thesis on this topic and used some of this data in the current study. Her personal experiences  and claims 

suggest that she is not researching thi s topic with an impartial view and her background includes no training in epidemiology 

or statistics, which are essential tools for determining cause and effect.  

 

Dr Jonathan Burdon  

 

Dr Jonathan Burdon, a consultant respiratory physician, is a lso featured on Aerotoxic.org,
150

 and has written papers arguing 

the existence of ôaerotoxic syndrome õ.
151

 He is of the opinion that the air transport industry and its regulators are, ôé 

apparently ignoring the problem or alternatively finding other more attractive explanations for the presenting symptom 

complexõ.  

 

Professor C Vyvyan Howard  

 

Professor C Vyvyan Howard is a toxico -pathologist , specialising in the action of toxic substa nces on the foetus and infant.
152

 

A large part of his current research is the investigation of toxicology of nanoparticles, and he has addressed the House of 

Lords Select Committee on Science and Technology investigating the use of nanotechnology in food. He also completed 6 

years as a toxicologist on the DEFRA Advisory Committee on Pesticides. He is quoted by The Independent as saying, in the 

new study: 

 

ôThe airline industry is not seeing it this way and ignores all research that is inconvenient to them. However, this is the most 

comprehensive study done to dat e and should not be ignoredõ. 
153
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THE JOURNAL  

 

Public Health Panorama is the journal of the W HO Regional Office for Europe.
154

 It has existed since June 2015 and, ôé 

provides a platform to scientists and public health practitioners for the publication of lessons learned from the field, as w ell 

as original research work, to facilitate the use of evidence and good practice for public health action.õ According to its 

website, the mission of Public Health Panorama is ôéto contribute to improving health in the Region by publishing and 

providing timely and reliable research, evidence,  information and data for public health decis ion makingõ.  

 

SUMMARY  

 

In summary, it appears that the aim of this study was to present evidence that supports the hypothesis that a range of 

symptoms, reported by flight crew , are due to exposure to engine oil fumes. The first study does not provide evidence of a 

link between air quality (data regarding which is self -reported) and symptoms. The second study provides some evidence 

that oil fumes may contribute to acute symptoms,  but does not rule out other causes of acute symptoms, provide evidence 

for the cause of chronic symptoms, or determine which component of the oil fumes is responsible (if any). The authors are 

known proponents of ôaerotoxic syndrome õ. Though it received w idespread media coverage, most articles discussing this 

study did not mention its limitations (the exception to this being the article on the NHS website) or its authorsõ backgrounds. 

Thus, the public, including potential future claimants, have been given inaccurate and incomplete information regarding 

the health effects from aircraft cabin air.  

 

Aircraft Cabin Air Quality Conference 2017  

Edition 201 of BC Disease News (22 September 2017 ) 

 

We have reported several times in BC Disease News on the condition k nown as ôAerotoxic Syndromeõ. It will be recalled from 

these articles that the issue concerns whether the occupants of aircraft are exposed to organophosphates during ôfume 

eventsõ on aircraft, resulting in illness. ôFume eventsõ occur because of oil seal failures in the ôbleed air õ supply, which draws 

hot air from aircraft engines into the cabin air supply . The result of this is that engine oils and lubricants ð which can contain 

organophosphates ð may  contaminate the cabin air. The aviation industry has never recognised ôAerotoxic Syndromeõ as a 

legitimate illness caused by the air in cabins. Instead, putting illnesses down to several other causes.  

 

However, it was announced earlier this week that EasyJet airline will be the first airline to fit ôtestõ filters into its planes, in order 

to prevent toxic fumes entering the cabins and cockpits. EasyJet have joined up with commercial supplier, Pall Aerospace, 

to develop and design a new cabin air filtration system for testing. The filter was officially presen ted at the International 

Aircraft Cabin Air Conference this week by Pall, which BC Legal attended and is discussed in greater detail , below.  

 

This development has been hailed by organisations such as the Aerotoxic Association and the Global Cabin Air Quali ty 

Executive (GCAQE), as a huge step forward for the recognition that toxic cabin air has been causing passengers and cabin 

crew ill health. However, in an EasyJet statement , it was made clear that the airline was  still refraining from taking a position 

on Aerotoxic Syndrome which they said, ôremains an area of scientific uncertaintyõ.
155

 

 

Elsewhere this week, BC Legal attended the International Aircraft Cabin Air Conference, held at Imperial College London 

over two days. The conference was organised by  Capta in Tristan Loraine BCAi, of GCAQE and endorsed by Pall Aerospace, 

the European Sealing Association (ESA), UNITE, the International Joint Policy Committee of the Societies of Epidemiology 

(IJPCSE) and several other organisations. 

 

The two-day event included  speakers from the scientific community, academics, engineers, researchers, aircraft and engine 

manufacturers, politicians, air accident investigators and air cabin crew . The topics discussed, included  a historical overview 

of the contaminated air issue, c ase studies of those affected, regulatory aspects of cabin air quality and the latest medical 

and scientific research.  
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New Research Disputes Theory on ôAerotoxic Syndromeõ Phenomenon  

Edition 258 of BC Disease News (18 January 2019 ) 

 

In edition 191 of BC D isease News (here), we reviewed the validity of a study, which, according to the NHS, purported to 

show causation between exposure to polluted co mmercial aircraft cabin air and symptoms of so -called ôAerotoxic 

Syndromeõ. These include drowsiness, loss of consciousness, headache, tremors, loss of memory or lapses of concentration 

and fatigue.  

 

Nevertheless, the condition has been disputed among medical and aviation industry experts. In previous editions, we 

provided frequent updates in regards to the inquest of former British Airways pilot, Richard Westgate, who believed that his 

ill-health was the result of inhaling contaminated ôbleed airõ from aircraft engines during ôfume eventsõ.  

 

In April 2017, the Coroner ruled that Mr Westgateõs ôexcruciating painõ, digestive problems, fatigue, headaches, loss of 

cognitive ability, clumsiness and inability to sense temperature had been the consequence of an unintended sleeping 

tablet (pentobarbital) overdose, as opposed to an industrial disease.
156

  

 

Since edition 201 ( here), when we reported that the Aircraft Cabin Air Quality Conference had taken place, it is noticeable 

that the hysteria surrounding ôAerotoxic Syndromeõ has tapered off.  

 

In November 2018, however, researchers at Manchester Metrop olitan Universityõs Ecology and the Environment Research 

Centre revealed that components of low toxicity ôbleed airõ are not converted into  more harmful chemicals when they mix  

with engine lubricant vapours.
157

 Their findings have been publis hed in the Chemo sphere journal.
158

 

 

The study was funded and co -authored by Frank Cannon, an aviation lawyer, former pilot and former airline owner, who 

has experience of representing ex -pilots and ex -cabin crew in ôAerotoxic Syndromeõ litigation against airline employers.  

 

In earlier research, lead author, Dr David Megson, observed that aircraft oil does not contain a group of toxic 

organophosphates, called ortho -substituted tricresylphosphates (ooo -TCPs). Organophosphates are considered to be the 

predominant source of  ôAerotoxic Syndromeõ. 

 

In the latest study, the Senior Lecturer in Chemistry and Environmental Forensics sought to investigate whether less harmful 

TCP isomers (TCP molecules with the same number of atoms, but in a different arrangement) could become ooo -TCPs by 

way of transisomerisation. 

 

It was hypothesised, pre -investigation, that transisomerisation could occur as ôbleed airõ passes through the palladium 

catalytic systems of aircraft cabins.  

 

Having replicated in -flight conditions, by heating oil to 400°C in  a laboratory catalytic converter, the team of researchers 

was able to identify that transisomerisation did not take place.  

 

Accordingly, Dr Megson acknowledged that:  

 

ôIt was ... important for our study to establish that the oil does not appear to be the source of ooo -TCP and more focus should 

be placed on investigating other potential sourcesõ. 
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Unite Issues Call for Public Inquiry into ôAerotoxic Syndromeõ 

Edition 261 of BC Disease News (8 February 2019) 

 

Last week, Unite, the trade union, reiterated its call for a full public inquiry into so -called ôaerotoxic syndromeõ.
159

 

 

Various experts believe that long -term exposure to contaminated air, which enters aircraft cabins through unsealed jet 

engines (also known as ôbleed airõ) during ôfume eventsõ causes ôaerotoxic syndromeõ. The Civil Aviation Authority (CAA) 

recognises the c ondition as ôaerotoxicityõ. 

 

Common symptoms of ôaerotoxic syndromeõ include itching or soreness of the eyes, nasal discharge, sore throat, coughing, 

nausea, dizziness and cognitive impairment, while some consider the condition to be potentially fatal.  

 

Throughout the inquest into the death of former British Airways (BA) pilot, Richard Westgate, it was submitted that ôaerotoxic 

syndromeõ was the lethal cause, though these accusations were not tested by the Coroner at Swindon Coroners Court, in 

April 2017. 

 

Following a more recent post -mortem inquest into BA cabin crew member, Matt Bass, who died aged 34, the Senior Coroner 

overseeing the inquest wrote an unprecedented letter of concern to the Chief Coroner. As a result, all coroners are now 

obliged to call f or additional tests in suspected cases of ôaerotoxic syndromeõ. 

 

On 29 January 2019, Unite was prompted to call for a public inquiry into the controversial industrial disease, when news 

surfaced that a ôfume eventõ had occurred on a return flight from Bost on to London Heathrow (BA212), one week -prior. 

 

 

Figure: British Airways Boeing 747-400 (Source: Wikipedia)  

 

On the outbound BA flight from Heathrow (BA213), cabin crew complained of a ôstrange toxic smellõ when the plane landed 

on US soil. An official Air Safety Report logged this incident, but the aircraft was pronounced ôsafe for take-offõ by BA engineers 

in Boston, after having completed ôthorough checksõ.  

 

However, 1 hour and 41 minutes post -departure, flight BA212 was forced to divert back to Boston , after smoke flooded the 

cabin at 30,000 ft. The pilot declared a  ôMay Dayõ emergency.
160

 

 

10 crew members were taken to hospital for medical assessment, of whom 2 crew members were ôseriously illõ and 1 was 

ôviolently unwellõ.  
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The Boeing 747-400 remained  grounded for 3 days, while it was probed by a team of experts. Subsequently, it was flown 

back to London without passengers. Almost immediately after arrival, the aircraft was cleared to embark on a commercial 

flight to New York.  

 

ôFume eventsõ, like the incident on flight BA212, are not uncommon. As a matter of fact, in the past year alone, there have 

been multiple reported ôfume eventsõ on BA flights. In August 2018, a ôfume eventõ occurred at 20,000 ft, 20 minutes into an 

Airbus A320 flight (BA345) from London Heathrow to Nice.
161

 Just one month later, another ôfume eventõ occurred at on an 

A320 flight (BA2960) from London Gatwick to Glasgow.
162

  

 

It is accepted that toxic organophosphates, known as ortho -substituted tricresylphosphates (ooo -TCPs), are found in toxic 

ôbleed airõ. What is not accepted, however, is the source of contaminants in ôbleed airõ.  

 

Toxic organophosphates are not detected in engine oil itself and, in edition 258 of BC Disease News ( here), we analysed 

the results of Manchester Metropolitan University research, which discovered that transisomerisation, a process that occu rs 

in aircraft air conditioning systems, does not convert harmless organophosphates into  ooo-TCPs. Ultimately, the study findings 

suggest that more emphasis should be placed on identifying alternative ôbleed airõ pollutants, such as hydraulic fuel and 

anti -freezing fluid.  

 

BA bosses have attributed the ôfume eventõ during flight BA212 to de -icing chemicals, used on the Boston runway in negative 

15°C temperatures.  

 

According to a BA spokesperson, employees are encouraged to report safety incidents on fligh ts and details of these 

incidents are passed on to the CAA. However, the spokesperson told Sun Online Travel that:  

 

ôThere has been substantial research into questions around cabin air quality over many years. In summary, the research has 

not shown that e xposure to potential chemicals in the cabin causes long -term ill healthõ.
163

 

 

Not all airlines have downplayed the effects of ôaerotoxic syndromeõ, however, with EasyJet announcing, in 2017, that it 

would be installing new Pall Aerospace air filters on its f leet to reduce the risk of exposure to ôtoxic airõ.
164

  

 

Amid fears that ôfume eventsõ have been under -reported, Unite has created a ôFume Event Registerõ (see here).  

 

Will the Government submit to unrelenting trade union pressure and launch a public enquiry into ôaerotoxic syndromeõ?  

 

As an emerging employersõ liability (EL) and public liability (PL) risk, readers can expect sustained scrutiny of ôaerotoxicõ 

developmen ts in future editions of BC Disease News. 

 

More Than 50 Airline Employees Commence ôAerotoxic Syndromeõ 

Claims 

Edition 269 of BC Disease News (5 April 2019) 

 

Earlier this year (here), we reported that Unite, the trade union, had reiterated its call for a full public inquiry into so -called 

ôaerotoxic syndromeõ, after a  ôfume eventõ occurred on British Airways (BA) flight 212 from Boston to London Heathrow, in 

January 2019.  
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Engineers completed ôthorough checksõ of the grounded Boeing 747 -400, which led company bosses to conclude that this 

specific ôfume eventõ was caused by residual de -icing chemical exposure. Of course, proponents of aerotoxicity believe 

that ôfume eventsõ occur when the cabin is filled with toxic  ôbleed airõ, which enters through unsealed jet engine systems.  

 

BC Legal has been monitoring ôaerotoxic syndromeõ as an emerging risk for over 4 years and, in anticipation of employersõ 

liability and public liability (EL/PL) claims, we published our expansive collection of articles in edition 265 of BC Disease  News 

(here). 

 

Last week, Unite confirmed that 4 pilots and 47 cabin crew have initiated proceedings against 5 of the UKõs largest airlines: 

¶ EasyJet;  

¶ BA;  

¶ Thomas Cook; 

¶ Virgin Atlantic; and  

¶ Jet2.
165

 

 

80% of these claims affect BA, which has the largest fleet of aircraft of all UK airlines (see the table below).  

  

Unite has specified that ôlegal actionõ has been ôservedõ, though it is unclear whether this refers to service of the Letter of 

Claim or service of the Claim Form. Regardless, Unite has intimated that it could take ôup to a yearõ for the cases to be heard 

at trial, which infers that these ôaerotoxic syndromeõ claims will eventually litigate, if they have not alread y.
166

 

 

In support of the claimantsõ legal action, Howard Beckett, Uniteõs Assistant General Secretary for Legal Services, has stated 

that: 

 

ôIndependent expert evidence concludes that air on board jet planes can contain a toxic mix of chemicals and compounds 

that potentially damage the nervous system and may lead to chronic irreversible health problems in susceptible individuals 

... how many more must be put at risk before the airline industry cleans its act up?õ
167

  

 

Reading between the lines, it is likely tha t the claimants will argue an association between long -term exposure to 

contaminants in ôbleed airõ, e.g. the organophosphate compound, tricresyl phosphate (TCP), and the onset of chronic 

irreversible neurological damage, i.e.  symptoms of ôaerotoxic syndromeõ.  

 

Accordingly, aerotoxic claims will not focus on occupational exposure in Boeingõs ôDreamlinerõ (787-9 and 787 -8) ð a unique 

feature of this aircraft, as is evident from the table below, is that it boasts a ôno-bleedõ electrical systems architecture.
 168

 This 

system was designed to:  

¶ Improve consumption and efficiency;  

¶ Reduce costs; 

¶ Enhance reliability; and  

¶ Extend range.  

 

 

 

 

 

 

 

 

 

                                                                 
165

 ôAirlines face lawsuits over 'toxic' cabin airõ (28 March 2019 BBC) < https://www.bbc.co.uk/news/business -47740523> accessed 2 April 

2019. 

166
 Alex Flynn, ôPilots and cabin crew launch court action against airlines in toxic air disputeõ (28 March 2019 Unite) 

< https://unitetheunion.org/news -events/news/2019/march/pilots -and -cabin -crew-launch -court -action -against -airlines-in-toxic-air-

dispute/?fbclid=IwAR1RfG95dneciIpSKCYoWXP01uGP0YY8Q43ieZtxhjvHvoPJCC01aDPxXTE> accessed 2 April 2019.  

167
 Kara Godfrey, ôLOAD OF HOT AIR? Five major UK airlines are being sued over deadly ôtoxic airõ in cabins linked to long term health 

problems ð but the carriers insist the fumes donõt existõ (29 March 2019 The Sun) < https://www.thesun.co.uk/travel/8746399/uk -airlines-easy-

jet-ryanair-british-airways-sued-toxic -air/>  accessed 2 April 2019.  

168
 Mike Sinnett, ô787 No-Bleed Systems: Saving Fuel and Enhancing Operational Efficienciesõ (Q4 2007 Boeing) 

< https://www.boeing.com/commercial/aeromagazine/articles/qtr_4_07/article_02_1.html > accessed 2 April 2019.  

https://www.bc-legal.co.uk/media/A%20Collection%20of%20BC%20Disease%20News%20Articles%20on%20Aerotoxic%20Syndrome.pdf
https://www.bbc.co.uk/news/business-47740523
https://unitetheunion.org/news-events/news/2019/march/pilots-and-cabin-crew-launch-court-action-against-airlines-in-toxic-air-dispute/?fbclid=IwAR1RfG95dneciIpSKCYoWXP01uGP0YY8Q43ieZtxhjvHvoPJCC01aDPxXTE
https://unitetheunion.org/news-events/news/2019/march/pilots-and-cabin-crew-launch-court-action-against-airlines-in-toxic-air-dispute/?fbclid=IwAR1RfG95dneciIpSKCYoWXP01uGP0YY8Q43ieZtxhjvHvoPJCC01aDPxXTE
https://www.thesun.co.uk/travel/8746399/uk-airlines-easy-jet-ryanair-british-airways-sued-toxic-air/
https://www.thesun.co.uk/travel/8746399/uk-airlines-easy-jet-ryanair-british-airways-sued-toxic-air/
https://www.boeing.com/commercial/aeromagazine/articles/qtr_4_07/article_02_1.html


 

35 | P a g e 
 

Table: Airline Fleets Facing Aerotoxic Syndrome Claims  

 

 

 

However, claimants may struggle to demonstrate causation on this basis for the following reasons.  

 

In edition 179 ( here), we reported that the European Aviation Safety Agency (EASA) had identified that cabin air quality on 

aeropla nes equipped with engine ôbleed airõ systems was similar to (or better than) air quality in normal indoor environments 

(offices, schools, kindergartens or dwellings) and organophosphate concentration levels were well below the workplace 

exposure limit.
169

 What is more, in a finding that was contrary to expectation, Boeing ôDreamlinerõ cabin air samples detected 

TCP, despite having no ôbleed airõ system, implying that bleed air is not the only source of organophosphate exposure.  
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