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Reminding the context

• Covid crisis in March 2020

• Look-down for families and professionals

• But continuation of some flying activities

- military

- MEDEVAC…

• Case report at the end of April :

Young military flight engineer, operational overseas deployment

Symptoms suggestive of Covid (including anosmia/ageusia and cough but no dyspnoea)

No possibility for in situ biological test or chest CT

2 (minor) episodes of in-flight hypoxia (including during travel back home 1 month later)

PCR+ at D-37  /  pb to have early CT : normal at D-45

• Question of aviation fitness rapidly posed in the military 
environment 
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Meanwhile : a luxurious bibliography…
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A particular context

• A real-time production of epidemiological and technical data (with 
free access for many of them)

• Multiple contributors… and real-time analyses

• Multiple reactions… and real-time consequences

A difficult operational synthesis, despite official documents and a 
past history with SARS and H1N1 flu

• No data in the aviation community (aircrew)

• Pressure of the command on military AeMC

How to manage the aircrew fitness ?
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The 3 foundations in aviation medicine
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1. The aircrew can carry out all actions required by his/her function on board

in normal and impaired conditions

2. There is no significant risk of in-flight sudden or subtle incapacitation

3. The flying activity must not make the health of the aircrew worse



Covid-19 and aeromedical concerns

• Contagious disease, asymptomatic patients, contacts

• Early phase, target organs

• Associations, complications, sequelae

Decision in aviation medicine depending on

• Natural history of the disease

• Present phase and possible complications

• Treatment

• Role of environment

• Real flying activity
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A contagious disease : lessons 
from the past
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D28D21D14D7

A contagious disease : how does 
it work for Covid-19 ?
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Sethuraman N. JAMA 2020; 323(22): 2249-51.



• A transmissible virus

• Airborne + surfaces

• Aircrew : daily activity in a confined environment

The aircrew should (must ?) not be contagious

any more when returning to flying activities

• Interest for PCR in aircrew

- The only biological test in routine during months

- Place of serology unclear to claim no risk of contagion

- Ideally : virus isolation by cell-culture  
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A contagious disease : 
consequences for aircrew



Early phase and target organs

• Lungs

• Venous thromboembolic disease

• Heart

• Nervous system

• Complications of intensive care and

specific treatments

• Mental health consequences

Depending on the initial presentation,

the assessment will take place several

weeks or months later
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A lung disease with anatomic 
lesions

• Initial findings in CT
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Mild lesions < 10 % (A)

Moderate lesions 10-25 % (B)

Extensive lesions 25-50 % (C)

Severe lesions 50-75 % (D)

Critical lesions > 75 % (E)



A lung disease with anatomic 
lesions

• Possible evolution to lung fibrosis

• Importance of individual factors (aircrew : should be at lower risk !)  
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Past experience of functional 
sequalae of SARS

• 50% after 3 months, 25% after 1 year

• Often mild impairment but reduced

exercise capacity
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Not admissible for aircrew !



French recommendations for 
general population

• CT and lung function test indicated at 3 months if respiratory 
persistent symptoms or initial CT lesions > 5%

• Ideally : Diffusing capacity of the lung for carbon monoxide (DLCO) 
and 6-min walk distance

What to do with aircrew having suffered from mild respiratory 
symptoms but no initial imaging ?
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French recommendations and 
consequences for aircrew

• Detailed anamnesis looking for exercise dyspnoea 

• “Easy” prescription of CT and lung function test (but initially difficult 
to obtain in the Covid atmosphere) 

• Aircrew and particular environment : choice to use 

- Exercise test with pulse oximetry saturation (SpO2)

- Exercise test with maximal oxygen uptake (VO2 max)

- Exercise test with normobaric hypoxia (AltiTrainer®)

Feasible in Percy AeMC
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A lung disease with venous 
thromboembolic complications

• Initially under-estimated (autopsy series)

• Incidence ≥ 8% of hospitalized patients for Covid

• Complex phenomenon

• Classical and “specific” factors

• D-dimer level and initial prognosis

• Recommendations for anticoagulation

Specific assessment for aircrew if VTE

(including cardiac ultrasound)
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A lung disease with 
cardiovascular complications

• Non specific and multifactorial (comorbidities) events  : acute 
coronary syndrome, arrhythmias…

About myocarditis

• Incidence 7% ? High level of cardiac enzymes, suggestive ECG 
but few case reports with cardiac RMI 

• Major prognostic value of Troponin elevation

Specific assessment for aircrew                                      (del RMI, 
(including RMI and 24h-Holter) 
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A lung disease with other 
complications/associations

Nervous system

• Anosmia/dysgeusia : diagnostic value

Aircrew should be able to detect fume event during flight…

• Others (encephalitis, stroke) ?

Visual system

• Very rare involvement

Renal complications, coinfections

Dermatological signs

Psychological consequences

• Aeromedical concern for flight safety
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• End of May 2020 : military WG in Percy AeMC (both French 
military AeMC participated)

Proposed algorithm : agreement by the head of French           
military health service to be implemented in all military aircrew

• Adaptation of the algorithm to civilian aircrew by Percy AeMC

- Sent to the French aeromedical authority as info

Decision to send it to all French civilian/military AeMC

and class 1 AME as info  

- End of June : sent to AB of ESAM as info

A proposal for algorithm
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October 2020 : in discussion…



Database

• All aircrew members with suspected or confirmed SARS-CoV2 
infection (personal agreement required)

• Objectives : to find infected-aircrew easily if needed (advanced 
scientific knowledge) and to show them the aviation medicine takes 
into account this new condition 
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Preliminary results

• 114 aircrew : female 18%, military 50%, pilots 60%, mean age 41 yo

• PCR : NP 62%, Pos 29%, Neg 9%

• Context : contact 27%

no respiratory symptoms 82%

respiratory symptoms 48% (++ past with full recovery)

• Treatment : hospitalization for 4 - assisted ventilation for 1

• Investigations before decision 31% (29 CT prescribed)

Comments

• Frequent clinical diagnosis without PCR

• Many aircrew examined several weeks or months after Covid

• Some of them had already returned to exercise and flying duties
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A good example

• 59-yo airline pilot, no past medical history                                  
BMI 28

• Mild March : fever, dyspnoea, asthenia+++                                 
SpO2 92%

D-dimer sub-N, Tropo N, CT D-1

Angio-CT D-3 N

Oxygen 2L.min-1 during 5 days - Psychological support in hospital

• May : asthenia++, dyspnoea during exercise

• July : no symptom, mental health OK, CT

Lung function test and VO2 max N

• Fit TML 6 months
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Conclusion

• New challenge in medicine… and for AeMC/AME

• Covid-19 : a good example of the need to make choice for the 
fitness management (with incomplete and evolutive scientific 
knowledge)

• Proposed algorithm more adapted to the present second wave

• Recent bicentric retrospective study “CoVae” about prevalence 
and medical/professional consequences in aircrew

Anonymous questionnaires - 1,000 aircrews

Analysis in process 

• Aircrew happy to see we take care of their health
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