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Introduction
Welcome to ITIJ’s 2015 Air Ambulance Review. 
We have been publishing this annual Review 
title for nine years now, and have seen many 
changes within the global air ambulance 
industry in this time – with new aircraft, state-
of-the-art onboard medical equipment and 
clinical expertise all developing and improving 
in such a way that patients who would 
previously have been considered too high-risk 
for transporting on an aircraft now being safely 
fl own across the world to their home country or 
to higher levels of care. 
The contents of this year’s Review are a case in 
point, with lead articles on transporting patients 
with serious brain injuries, and aeromedical 
missions involving premature babies. We also 
take an in-depth look at the ways in which 
Ebola patients have been transported during the 

recent outbreak in West Africa, including an 
insightful interview with Dr Michael Flueckiger 
of Phoenix Air, who has been a popular guest 
speaker at the recent ITIC events in Venice 
and Miami. 
The vital work of medical crews is further 
explored in our ‘Day in the life’ article, where 
we talk to an air ambulance medical director 
about their day-to-day work, as well as fi nding 
out about some of their more challenging 
experiences. Our case studies, focus on 
‘holistic’ care in the air, and exploration of the 
new European fl ight and duty time limitations, 
round out our analysis of some of the key 
issues currently facing air ambulance providers.
Sincere thanks to all of our contributors and 
experts who make the Air Ambulance Review 
possible. We hope you enjoy this issue!

Sarah Watson
Editor, ITIJ
Sarah Watson
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In The Mazarin Stone, Sir Arthur Conan 
Doyle has Sherlock Holmes telling his 
friend and partner in crime detection: “I am 
a brain, Watson. The rest o� me is a mere 

appendix.”  In 21st Century English, appendix 
translates as appendage, but whatever the word, 
we know what Conan Doyle means. Weighing, 
in adults, an average o� a mere 3.3lb (1.5 kg), the 
brain is the jelly-like lump o� tissue without which 
a human wouldn’t be, well, human. 
Its neurons (estimates vary from 86 billion to 
100 billion, as against the 302 in a worm’s brain), 
synapses and blood vessels make the brain the 
body’s most complex – and vital – organ. It’s the 
source o� all physical functions and the seat o� 
emotion, memory, personality, and intelligence. 
It is also the seat, in many tragic cases, o� poor 
judgement, as demonstrated by those who have 
suff ered life-changing injuries – and death – 
because, for example, they didn’t wear a helmet 
while skiing or riding a motorbike, or by the 
growing number o� young people, mostly northern 
Europeans under the infl uence o� drink or drugs, 
whose idea o� holiday fun in southern Europe 

is balconing – trying to jump from one hotel 
or apartment block balcony to another, or from 
balconies into swimming pools, and landing 
on concrete.
Defi nitive numbers on injuries and fatalities as 
a result o� balconing are elusive, but reports in 
Spanish newspapers since 2010 – when the lunacy 
began as a recreational sport – suggest a range 
o� 10 to 30 a year, mostly in Spain’s mainland 
resorts, and on Ibiza and Majorca. A study by 
the Department o� Neurosurgery at University 
Hospital Germans Trias i Pujol, near Barcelona, 

which handles severe trauma cases, found that 
balconing ‘generates a small but constant fl ow o� 
patients with fall-related severe brain and systemic 
injuries’.  By September last year, Spanish police 
had recorded 22 deaths as a consequence o� falling 
from balconies. Cases in Greek and Bulgarian 
resorts have also been reported.
There are a multitude o� other scenarios in which 
traumatic brain injuries (TBI) are acquired (see 
the box-out on p.10 for a list o� common causes), 
o� course, and a number o� situations in which 
travellers fi nd themselves needing to be fl own 
by air ambulance after suff ering such a serious 
injury. “A physician might suggest an air medical 
repatriation for a patient who has experienced a 
traumatic brain injury and when neurosurgical 
intervention or neuro-specifi c rehabilitation is 
required and the level o� care or expertise is not 
accessible to the patient in the present facility,” 
explains Kimberly Halloran, vice-president o� 
business development for Arizona, US-based 
Angel MedFlight. But such fl ights pose a unique 
set o� challenges.
As Sean Keogh, a retrieval physician, professor 

“There really is no such 
thing as fitness to fly; 
it’s a phrase I don’t use, 
because many of our 
patients aren’t even fit 
for a haircut”

The brains behind 
TBI transports

Aeromedical 
experts talk to 
David Kernek 
about traumatic 
brain injury 
missions, and 
the prospects 
for pre-hospital 
neurosurgical 
interventions at 
incident sites
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o� paramedic science at the University o� the 
Sunshine Coast, and CEO at Australian Air 
Medical in Queensland, told the Air Ambulance 
Review: “About 10 million people suff er severe 
head injury worldwide every year, and TBI is a 
major cause o� death and disability with huge 
associated economic and social care costs in a 
predominantly young population. Aeromedical 
evacuation often plays a pivotal role in the 
management o� TBI, and a timely, properly 
planned and executed retrieval can make the 
diff erence between a good outcome and a 
disastrous one.”
How, then, is this achieved?

Under pressure
Prof. Keogh says that as many as 40 per cent o� 
patients with acute TBI will deteriorate not as a 
consequence o� the primary injury, but because 
o� the reversible eff ects o� secondary brain injury 
arising from mechanical, physiological or neuro-
infl ammatory processes in the hours and days after 
the event. “There is nothing,” he says, “a retrieval 
team can do about the initial brain insult, but there 
is a lot the team can do to reduce the eff ects o� 
secondary brain injury, which is such an important 
factor in subsequent death and disability.”
The skill and experience o� air medical crews, 
then, is vital. “Air transport does introduce a 
unique set o� risks compared to ground transport, 
and can aggravate secondary brain injury i� not 
conducted properly,” says Prof. Keogh. “Issues in 
fl ight include the potential for hypobaric hypoxia 
(a decreased cabin pressure resulting in less dense 
air and therefore less oxygen availability, leading 
to lower levels o� oxygen in the bloodstream), 
aircraft temperature fl uctuations, physical eff ects o� 
vibration and noise, acceleration and deceleration 
eff ects on intracerebral pressure (ICP), and 
occasionally the expansion o� air trapped inside the 
head after injury.”
The most signifi cant issue facing a TBI patient 
during aeromedical retrieval, though, says Prof. 
Keogh, is hypoxia: “It is absolutely critical that 
the TBI patient is not allowed to become hypoxic 
at any stage after the injury, including during the 
air retrieval process – neurons respond to oxygen 
deprivation in a matter o� milliseconds, and even 
one transient episode o� hypoxia could result in a 
cascade o� damaging physiological and biochemical 
events that can have a dramatic and negative eff ect 
on patient outcome.”
Adds Prof. Keogh: “At cruising altitude, even 
pressurised aircraft usually have a lower cabin 
pressure and lower oxygen concentration in the 
cabin air than at sea level, with the potential 
for patient hypoxia. A ‘sea level cabin’ can be 
requested, which is where the aircraft cabin 
pressure is similar to, or only a little less than, 
that found on the ground, and so oxygen levels are 
normal, but this is not usually deemed necessary 
in TBI transport because o� the availability o� 
supplemental oxygen in fl ight.”
On the subject o� air in the cranial cavity, Prof. 
Keogh stated: “Intracranial air is not an absolute 
contraindication to fl ying, and there is little 

evidence that it has ever caused a temporary 
or permanent neurological decline during air 
transport, but computer modelling suggests it may 
increase ICP as cabin pressure decreases. It seems 
sensible to fl y all o� these patients in a sea level 
cabin i� possible.”
Kimberly Halloran’s company’s view on carrying 
TBI patients at altitude, furthermore, was also 
explained: “Altitude can increase ICP, which can 
be detrimental for patients with brain injuries. 

To reduce this risk, [we] might fl y at a lower 
altitude than a standard fl ight, adjust interior cabin 
pressure, or administer medication to reduce ICP.”
Consultant in neurosurgery at Imperial College, 
London – chiefl y at St Mary’s major trauma 
centre – Mark Wilson added his comments on 
the impact o� altitude on TBI patients, telling the 
Air Ambulance Review: “In my view, pretty much 
anyone can fl y in a commercial air pressurised 
cabin so long as they don’t have an excessive 
amount o� intracranial air. Folks fl y back from 

Iraq all the time having had de-compressive 
craniotomies, and as long as they are having good 
general care, there isn’t a problem.”
Dr Terry Martin, medical director o� Capital 
Air Ambulance in the UK, director o� CCAT 
Aeromedical Training, a consultant in intensive 
care medicine, and the author o� Aeromedical 
Transportation: A Clinical Guide, also has extensive 
experience in TBI-related aeromedicine. He says: 
“It’s interesting that many people believe that the 
eff ects o� a lowered cabin pressure at altitude can 
cause an increase in intracranial pressure (ICP) and 
therefore a deterioration in cerebral blood fl ow. 
In reality, the cranium is an almost intact fi xed 
boney box and the small opening at the foramen 
magnum – the opening at the base o� the skull – 
doesn’t play much part in transmission o� external 
pressure to the contents o� the cranium. Even i� it 
did, the ICP would be lower, not higher. Having 
said that, the hypoxia (reduced oxygen supply) that 
naturally occurs at altitude – even in a pressurised 
cabin, unless pressurised to the cabin equivalent 
altitude o� sea level – will result in a decrease 
in oxygenation o� the already damaged brain. 
Supplemental oxygen is therefore a high priority, 
even i� the patient doesn’t need full invasive 
ventilation.”
Hypoxia isn’t the only concern for TBI patients 
being transpoted by air, but it’s certainly one o� 
the most debated. As Prof. Keogh says: “Less well 
known than the risk o� hypoxia is the danger o� 
hyperoxia – giving too much oxygen and producing 
very high blood oxygen levels. This has also been 
found to be detrimental to a TBI patient’s short-
term outcome. Most head-injured patients in fl ight 
will generally need supplemental oxygen, just not 
too much o� it.
“Interestingly, although the importance o� 

“It’s interesting that 
many people believe 
that the effects of a 
lowered cabin pressure 
at altitude can cause an 
increase in intracranial 
pressure (ICP) and 
therefore a deterioration 
in cerebral blood flow”

>>
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hypoxia in TBI is well recognised, the eff ect o� a 
lower cabin pressure on TBI is less well studied 
– in fact, it has hardly been studied at all. An 
experiment on rodents showed that exposing 
them to prolonged lower barometric pressure 
(while giving them supplemental oxygen) for up 
to three days after inducing a head injury might 
aff ect later cognitive function, such as learning 
and memory, but this has not been studied in 
aeromedical transfers in humans, though it 
probably should be the subject o� more research.”
Flight Ambulance International (FAI) in 
Nuremberg transported approximately 680 patients 
in 2014, o� which 32 were TBI cases. FAI’s medical 
director Dr Thomas Buchsein fi nds what he calls the 
pre-occupation o� some in the industry with fl ying 
TBI patients at sea level cabin pressure inexplicable: 
“I have never understood this. Many people say ‘yes, 
let’s do it sea level, just to be on the safe side’. But it 
puts the patient at greater risk. It means you can’t fl y 
as high as you normally do. You can’t fl y above the 
weather, there’s more vibration and turbulence, you 
burn more fuel, and on a long-distance fl ight you 
have at least one, sometimes two or three, fuel stops, 
and that’s where the danger starts: what’s really 
dangerous for the patient is the acceleration and 
deceleration during take-off  and landing. I think it’s 
very stupid to say ‘let’s go sea level to be on the safe 
side’. You are defi nitely not on the safe side.”
Dr Martin also highlights the dangers o� such 
factors: “Bio-dynamic issues can be harmful, so it 
is important to reduce any eff ects that might cause 
an increase in ICP. This includes damping out 

vibration, aiming to reduce turbulence whenever 
possible, preventing motion sickness, and taking 
care to minimise the eff ects o� G-forces on brain 
blood fl ow and arterial blood pressure itself.”
Air ambulance providers that have experience 
o� transporting TBI patients certainly take into 
consideration. Halloran o� Angel MedFlight told 
the Air Ambulance Review: “I� necessary, we will 
select the closest airport with the longest runway 
to minimise the angle o� ascension, decreasing the 
G-force on the patient during take-off .” 
These are the many factors that medical crews 
take into account when transporting TBI patients, 
but what are the considerations that are made 
prior to becoming airborne? How is the decision 
to move a TBI patient made and what are the 
contraindications for such aeromedical fl ights?

Fit to fly?
Assessing a patient’s fi tness – or otherwise – to fl y 
isn’t a straightforward, black or white judgement, 
says Dr Martin. “This can be complicated by 
external factors. The decision is not based solely 
on the patient’s clinical status, but also on the 

mission logistics and the capabilities o� the 
retrieval or transporting team. In eff ect, the patient 
must receive care in the air that is as good as, or 
preferably better, than that available at the patient’s 
location. There is no such thing as an absolute 
contraindication to transfer. I� the patient might 
die or suff er a catastrophic condition by remaining 
in the referring facility, then a transfer can do 
no further harm … Hippocrates! Bearing this in 
mind, it is clearly not sensible to carry a critically 
ill patient across the world, or even a continent, 
i� he or she needs a neurosurgical procedure 
immediately. This patient must be transferred 
promptly to the nearest and most appropriate 
facility that can provide the required operation.”
It all comes down to what is appropriate on a case-
by-case basis. “This means, incidentally, that there 
really is no such thing as fi tness to fl y; it’s a phrase 
I don’t use, because many o� our patients aren’t 
even fi t for a haircut,” says Dr Martin. “The key 
question is: is this the most appropriate decision 
for this patient? Clearly the skills o� the fl ight 
medical crew, the equipment carried, and the time 
and distance to the nearest neurosurgical facility 

“it is important to reduce any effects that might cause 
an increase in [intracranial pressure]. This includes 
damping out vibration, aiming to reduce turbulence 
whenever possible, preventing motion sickness, and 
taking care to minimise the effects of G-forces”

>>



>>
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are also key to the decision to fl y or to stay.”
In his experience, there are two questions 
commonly asked o� retrieval teams before a TBI 
transfer, says Prof. Keogh: When is it safe to fl y the 
patient, and what i� there is air within the cranial 
cavity from a face or skull fracture – will it expand 
and kill the patient as altitude increases and cabin 
pressure decreases?
“I� a patient is in an environment with a low level 
o� care and is likely to deteriorate, perhaps needing 
urgent surgery (for instance for a blood clot on 
the brain or i� they have a TBI and other injuries 
that need urgent treatment), the right time to fl y 
is as soon as possible after the patient has been 
stabilised as best as is possible. Otherwise, i� you 
are contemplating a non-critical transfer for a 
severe TBI patient from, say, a large specialist 
hospital to a less advanced hospital, I consider no 
risks should be taken in the fi rst few days after 
injury, and they should be left where they are until 
the damaged brain is stable and rested.”

Improving standards
The development o� portable, airworthy 
medical equipment has played an important 
role in enhancing the ability o� medical teams to 
successfully move TBI patients. At the same time, 
the increasing knowledge o� the medical teams 
tasked with moving such patients has played a 
key part too. As Dr Martin highlights: “These 

[improving standards in airborne intensive care] 
have mostly been brought about by the industry 
regulatory bodies (EURAMI and CAMTS), as 
well as ongoing improvements in air-portable 
critical care equipment, which have been key to the 
success o� neuro-intensive care transfers. Alongside 
these developments, good medical teams will have 

the advantage o� expertise and experience that 
comes from working in terrestrial neurosurgical 
intensive care units and, therefore, currency in the 
management o� head-injured patients has become a 
byword for crew capability.”
Prof. Keogh agrees: “Over the years, there have 

been many advances in patient care during 
air transfer. The right retrieval team for TBI 
patients is essential: well-trained clinical staff , 
preferably with neuro critical-care experience, 
understand the value o� attention to detail, close 
clinical observation, examination and advanced 
monitoring. One procedure now seen more 
frequently in patients undergoing aeromedical 
retrieval has defi ned the current era o� damage 
control wartime surgery: decompressive 
craniectomy for severe TBI, used when a patient 
has a swollen brain and a raised ICP. In this 
procedure, a large area o� the skull is removed to 
allow the pressure in the brain to decrease. This is 
particularly useful prior to a long air transport such 
as a trans-continental military repatriation.”

Looking ahead
Pre-fl ight neurosurgery in remote areas is one area 
in which TBI patients are going to experience real 
benefi ts. Prof. Keogh gives an example: “What i� a 
retrieval team arrives at a small and remote facility 
or accident site to retrieve a patient with an acute 
TBI and fi nds the patient is in extremis, has pre-
terminal signs such as fi xed and dilated pupils and 
other evidence o� brain herniation – a potentially 
lethal side eff ect o� very high intracranial pressure 
– and they face a long fl ight to the nearest centre 
that can deal with neurosurgical emergencies, a 
journey the patient would be unlikely to     >> 

“In reality, the cranium 
is an almost intact fixed 
boney box and the small 
opening at the foramen 
magnum … doesn’t 
play much part in 
transmission of external 
pressure to the contents 
of the cranium”
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survive. This situation might be encountered in 
areas such as the Australian outback and there 
are many stories o� brave rural GPs doing DIY 
neurosurgery – and sometimes saving a patient’s 
life – when transport times were just too long.”
This provision o� surgical care in a pre-hospital 
setting is something that could become more 
common in the not-too-distant future once more 
is known about such procedures, as Prof. Keogh 
explains: “We now know that a patient with fi xed 
and dilated pupils secondary to brain injury, 
often previously seen as probably indicating an 
irreversible injury, could in fact benefi t from an 
aggressive surgical approach. In conjunction with 
Queensland neurosurgeons, Australian Air Medical 
is examining the viability o� using aeromedical 
teams to provide basic neurosurgical intervention 

in the pre-hospital care and retrieval environment, 
potentially including – on rare occasions – the 
roadside. The hope is that the cause o� the patient’s 
deterioration is a blood clot pressing on the brain 
that can be easily evacuated.”
The Royal Australasian College o� Surgeons runs 
a neuro-trauma course that gives training on 
cadavers to enable non-neurosurgeons to perform 
skull burr holes and craniotomies (opening a fl ap 

o� skull bone) to drain presumed blood clots on 
the surface o� the brain, a common and deadly 
condition o� severe trauma that requires time 
critical management, when no suitable facility 
is near, with minimal equipment and usually 
without the benefi t o� a CT scan. “Although it 
sounds dramatic, this type o� surgery has been 
performed for thousands o� years,” said Prof. 
Keogh. “The technique is very straightforward. I� 
no blood clot is found, the operation is unlikely to 
cause further signifi cant damage and is probably 
worth the eff ort i� the alternative is likely to 
be death.”
I� found to be viable, says Prof. Keogh, the 
technique could be considered for retrieval 
missions outside Australia. “For example, to treat 

a tourist who, having fallen off  a moped on a small 
Pacifi c island, has a critically deteriorating TBI and 
who would otherwise die without intervention. 
Rather than any clinical issue, the major factor 
infl uencing the future introduction o� pre-hospital 
neurosurgery, i� found to be useful, is more 
likely to be the medico-legal consequences o� an 
unsuccessful outcome.”

“Head injuries are common in many types of major 
trauma, but are frequently associated with road 
traffi c accidents and with falls from a signifi cant 
height, as well as those caused by sports such as 
skiing, parasailing, horse riding and off-road biking. 
However, perhaps more common is the occurrence of 
spontaneous subarachnoid haemorrhage, where the 
bleeding inside the cranium is not caused by trauma at 
all. This is a common – and often devastating condition 
– in which much of the patient transfer process is the 
same as it would be for a head trauma patient.”

Dr Terry Martin
Capital Air Ambulance:

“With the exclusion of military injury, common causes 
in developed nations are transport crashes, falls, 
collisions with objects, and in some countries, assault 
is often a prominent cause.”

Professor Sean Keogh
Australian Air Medical:

“The majority of international fl ights we provide for 
patients with brain injuries are for individuals who have 
experienced a stroke while in another country. Within 
the US, patients transported with TBI have typically 
been hurt in a motor vehicle accident or a fall.”

Kimberly Halloran
Angel MedFlight:

“About 10 million 
people suffer severe 
head injury worldwide 
every year”

“even one transient episode of hypoxia 
could result in a cascade of damaging 
physiological and biochemical events 
that can have a dramatic and negative 
effect on patient outcome”

TBI - the common causes

With special thanks to Dr Terry Martin and Dr 
Sean Keogh for their contribution to this article
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Going the distance
Australian air ambulance provider CareFlight performs a mission 
to transport a patient from Japan to Australia for lifesaving heart 
transplant surgery

In January, CareFlight’s (CareFlight (Qld) 
Limited) Co-ordination Centre (C3) received 
a phone call from global insurance provider 
MAPFRE that was to set into motion the 

fi rst overseas multi-sector air ambulance retrieval 
utilising the company’s new Bombardier Challenger 
604 aircraft. Over the next 11 days, more than 20 o� 
CareFlight’s highly experienced medical, aviation 
and logistics specialists worked around the clock 
with MAPFRE to retrieve a gravely ill Australian 
patient from Tokyo who needed lifesaving heart 
transplant surgery in Brisbane. To achieve the 
repatriation, more than 225 international, domestic 
and satellite phone calls – including conference calls 
with up to fi ve separate parties in both Australia 
and Japan – were made, and 246 emails sent. The 
mission involved initial contact from the patient’s 
insurance company, fi t-to-fl y approval, fl ight and 
medical preparations, applications and landing 
permit approvals, crew tasking, and liaison with four 
diff erent hospitals.

Logistics 
C3 provides around-the-clock integrated 

medical, aviation and logistical co-ordination for 
CareFlight’s entire fi xed-wing and rotary fl eet, 
which numbers 14 aircraft. In operation since 2012, 
C3 is manned by a team o� aviation operation 
co-ordinators who bring experience from across 
air-medical retrieval, commercial aviation and 
the military. “The model is an Australian fi rst, 
and the only one o� its type operated by a private 
organisation in the Southern Hemisphere,” 
CareFlight Group CEO Ashley van de Velde said. 
“It ensures that complex missions involving many 
stakeholders, for both planned and immediate 
emergency response requests, can be dealt with and 
solved immediately and at any time throughout 
a mission. We can independently track the 
movements o� our entire fl eet, providing up-to-
the-minute information on our commercial and 
community patients.”
Logistically, this mission tested the capabilities o� 
the CareFlight model and its staff . “Strict Papua 
New Guinean and Japanese civil aviation airspace 
and landing permit requirements, language 
barriers, special custom clearance requests, 
multi-faceted ground handling requests, transport 

Ca
se

 s
tu

dyTokyo, Japan
patient pick-up

Cairns, Australia
outbound and inbound 
refuelling

Brisbane, Australia
patient drop-off 
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“Strict Papua New 
Guinean and Japanese 
civil aviation airspace 
and landing permit 
requirements, language 
barriers, special 
custom clearance 
requests, multi-faceted 
ground handling 
requests, transport 
and accommodation 
arrangements for flight 
and medical crews in 
Japan, all required extra 
due diligence”

“The extra size of the 
interior of the aircraft, in 
general, reduces medical 
staff fatigue. You’re not 
stooping, and getting up 
and down to the patient 
is far easier”

and accommodation arrangements for fl ight and 
medical crews in Japan, all required extra due 
diligence,” said C3 aviation operations co-ordinator 
Michael Rahme. 

The right tools for the job
In this instance, one o� more than 100 doctors 
and intensive care fl ight nurses employed by 
CareFlight fl ew onboard the new Challenger 
aircraft from Brisbane, via Cairns, to Tokyo.
“The Challenger, with its fl ight range, internal 
cabin size and even headroom make it the ideal 
aircraft to perform complex aeromedical missions 
providing critical intensive care,” CareFlight chie� 
medical offi  cer Dr Allan MacKillop said. “IABP 
(intra-aortic balloon pump), neonatal, bariatric and 
ECMO (extra corporeal membrane oxygenation) 
transfers are all possible. Additional intensive care 
equipment can also be sourced internally from the 
hold, which is ideal during the intensive care o� 
critical patients.”
The ability to conduct ECMO, providing both 

cardiac and respiratory support to patients whose 
heart and lungs are severely compromised, was 
to prove critical in this particular mission. “In 
addition to continuous ECMO, the patient was 
ventilated and required six concurrent intravenous 
infusions,” Dr MacKillop said. 
CareFlight is also able to tap into an extensive 
national network, and for this mission two 
Maquet CARDIOHELP ECMO machines were 
sourced, and two critical care ECMO specialists 
from the Alfred Hospital in Melbourne joined 
the CareFlight medical team. “The ability to 
draw on these and our own specialist teams in 
an appropriate platform, to undertake complex 
air ambulance and helicopter retrievals, is vital,” 
commented Dr MacKillop.
While CareFlight worked night and day on the 
logistics o� the long-haul mission, the Chiba 
University Hospital worked around the clock to 
stabilise the patient. Nine days passed before the 
critically ill man was stable enough to fl y.

Aviation
While the fi rst internal call in the air medical 
retrieval process was from C3 to the chie� medical 
offi  cer, the next call 14 minutes later was to the 
chie� pilot o� the company’s fi xed-wing operations, 
Paul Regli, who said: “While we can be airborne in 
less than 90 minutes for an air medical retrieval, 
this was an incredibly complicated mission 
requiring multiple potential approvals in diff erent 
countries, including Japan. Nothing can be left 
to chance and all possible fl ight scenarios have to 
be considered.”
There are many advantages to utilising the larger 
platform Challenger aircraft, said general manager 
o� co-ordination centre operations Peter Elliott: “It 
has increased our effi  ciency by reducing tech stops, 
eliminated crew repositioning and crew change 
requirements, reduced client costs and risks o� 
delays, all the while improving the patient’s chance 
o� survival.”
Nine days after the fi rst phone call, the Challenger 
was airborne, fl ying from Brisbane to Cairns – the 
refuelling destination for both the outbound and 
return fl ights. 
CareFlight’s air ambulance specialist medical crew 

landed at Narita Airport, 
Tokyo, just seven hours 
after leaving Cairns. 
“We touched down just 
after 8.30 p.m. that night 
Australian time and after 
clearing customs we were 
on the road to assess 
the patient at Chiba 
University Hospital,” said 
CareFlight doctor Pirjo 
Kangas. “It was one o� 
the most challenging air 
medical retrieval cases I 
have experienced. [But] 
the space available on 
the aircraft enabled us 
to have the best medical 
equipment on board; 

helping ensure the patient had optimum care.” Dr 
Kangas added that the Challenger’s extra headroom 
is also invaluable: “We worked on the patient 
inside the Challenger for 12 to 13 hours,” she said. 
“The extra size o� the interior o� the aircraft, in 

general, reduces medical staff  fatigue. You’re not 
stooping, and getting up and down to the patient is 
far easier.”
The aircraft departed Narita Airport the following 
afternoon and landed at Brisbane Airport at 2:00 
a.m. the next day. The patient was then transferred 
by road ambulance to Prince Charles Hospital.

Shan Veivers is the 
media manager at 
CareFlight Group. 
With a background in 
Australian journalism, 
television and radio 
news production, Shan 
has more than 20 years 

o� experience at both a national and regional 
level. After spending much o� her working life 
in regional Queensland, Shan is passionate 
about the need for providing lifesaving pre-
hospital care to as many patients as possible.
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On any given day, there are dozens o� life-saving 
medevac fl ights being performed as patients 
are transported throughout various destinations 
worldwide. The very nature o� these fl ights, where 
time and speed are o� the utmost essence, can be 
a contributing factor to the high stress levels seen 
in patients and their family members during their 
transport. Oftentimes, the stress the patient feels 
stems from their medical condition, the worry they 
feel about the need for a medical evacuation, as 
well as a lack o� control over their environment.  
Patients experience a multitude o� stressors 
related to the fl ight environment, including 
barometric pressure changes, a low humidity 
environment, and high noise levels, all o� 
which can have a negative impact on an already 
medically compromised patient. While treating 
the medical condition o� the patient is important, 
the fl ight team should also be attuned to the stress 
the patient might be experiencing. Utilising a 
holistic approach to patient care in the transport 
environment helps direct focus on the whole 
patient and their wellbeing and not just the 
medical diagnosis, which can make for a more 
successful mission as well as a more pleasant 
patient journey.

A multi-faceted approach
In the aeromedical environment, the stress o� an 
evacuation or repatriation for a child is commonly 
relieved – where possible – by providing the child 
with a toy or teddy bear. Many air ambulance 
providers have their own branded teddy bears 
or plastic helicopters or planes they give to the 
children they take on board. The act o� providing 
these toys is purely to ease the stress o� the 
situation for the child. But what o� stress relie� 
measures for adults? Thankfully, this is something 
that is increasingly being considered by a number 
o� air ambulance operators. 
Measures such as noise cancelling headsets, music 
therapy, hand massages and aromatherapy can all 
be eff ective ways to reduce the stressors o� fl ight, 
while providing a calming environment for the 
transport o� the patient during their medical        >> 

Holistic 
CARE in 
the air 
Taking a holistic approach to 
treating patients onboard air 
ambulance flights is a method to 
reduce stress in patients. Denise 
Waye explains the importance of 
treating the ‘whole’ patient
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emergency. Taking a patient out o� a controlled 
hospital environment into an outside environment 
can expose patients to a variety o� noise, and such 
exposure can increase the sensitivity o� cellular 
cortisol receptors in the body, which in turn 
increases the stress-related hormone o� cortisol1. 
This triggering o� the human stress response can 
subsequently lead to an elevated heart rate as well 

as an increase in blood pressure2. As patients are 
unable to shut their ears to exclude unwanted 
sounds, it is prudent for the fl ight crew to mitigate 

the noise levels for their patient in order to 
decrease this response. This can be done by placing 
noise cancelling headsets on the patient, a simple 
measure that off ers relie� from the cacophony o� 
sounds present during transport. Interestingly, 
noise cancelling headsets could also be o� benefi t 
in terms o� the patient communicating with 
the physician, according to research that shows 
improved intelligibility in infl ight environments as 
a result o� the headphones3.

The power of music
While noise cancelling headsets will signifi cantly 
decrease noise levels, listening to music can 
provide a calming infl uence for the patient and 
aid recovery. Music is very powerful in such 
situations, and has far-reaching eff ects, on brain 
chemistry and has associated mental and physical 
health benefi ts. The positive eff ects o� music are 
linked to the fact that music causes neurons in 
the brain stem to be activated, causing a cascade 
o� chemical eff ects on the nervous system that 
evoke relaxation4. Additionally, music stimulates 
and alters brainwaves, bringing changes in the 
autonomic nervous system. Physically, these 
changes activate a relaxation response measured by 
slower respirations, slower heart rates and lower 
blood pressures5. 
The International Journal of Service Industry 
Management published a research paper in 1999 
entitled Customer stress-relaxation: the impact of music 
in a hospital waiting room, which found that ‘the 
use o� music was related to decreased stress and 
increased relaxation in comparison to time when no 
music was utilised’. 
Listening to music can also provide a diversion 
during a long transport, reducing anxiety and 

creating an overall sense o� calm and wellbeing 
for the patient. Slower music tends to be more 
relaxing than faster music, but familiar music is 
more relaxing regardless o� the type and tempo6. 
The utilisation o� music can specifi cally be useful 
when attempting to medicate the patient for pain, 
sedation or anxiety. Used as an adjunct, music 
can enhance and amplify the eff ects o� these 
medications. Studies have shown patients who 
listen to music had lower anxiety and stress levels 
and oftentimes required less medication than 
those who didn’t listen to music7. Overall, music 
can be more eff ective than prescription drugs in 
reducing stress and anxiety levels in the patient. 
The promise o� music as medicine is that it is 
natural and cheap and doesn’t have the unwanted 
side eff ects that many pharmaceutical products 
do. Additional studies revealed a decrease in the 
stress hormone cortisol in patients after listening to 
relaxing music, indicating a reduction in stress8. 
Some naysayers will inevitably argue that music 
has no real eff ect on health, but in actual fact 
the two have a long history; the ancient Greeks 

“listening to music 
can provide a calming 
influence for the patient 
and aid recovery”
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believed that music could heal body and soul, and 
the Native Americans used singing and chanting as 
part o� healing rituals for many years. After World 
War II, US Veterans Administration hospitals 
used music to help treat shell shock, and in 1944, 
Michigan State University established the fi rst 
music therapy degree programme in the world 
– there are now more than 70 such programmes 
approved by the American Music Therapy 
Association. Some music therapy services are even 
covered by health insurers. 

A human touch
Along with music, hand massages are another 
measure used to reduce stress for the patient in 
the aeromedical setting. Human touch is a missing 
element in modern medicine and performing 
a hand massage for the patient creates a bond 
between the patient and fl ight crew member. A 
hand massage provides comfort and can improve 
the overall fl ight experience for the patient. 
Additional benefi ts o� hand massages include 

reducing pain, improving circulation and increasing 
range o� motion: eff ective hand massages increase 
autonomic nervous activity while improving 
parasympathetic nerve activity and reducing 
sympathetic nerve activity9. 
The most eff ective hand massages utilise 
aromatherapy, which has been around for 
thousands o� years and can easily be incorporated 
in the transport setting. Smell is an incredibly 
powerful sense. When an essential oil is inhaled, 
the molecules enter the nasal cavity and stimulate 
the limbic system o� the brain. The limbic system 
is a region that infl uences emotions and memories 
and is directly linked to the adrenal and pituitary 
glands as well as the hypothalamus. These areas 
regulate heart rate, blood pressure, stress, memory, 
hormone balance and breathing.  
Fragrances are incorporated in lotions used 
during hand massages on aeromedical fl ights. 
Common fragrances are lavender, eucalyptus and 
peppermint. Lavender and eucalyptus can ease 
stress and anxiety as well as induce relaxation. 

Peppermint can help combat nausea. A variety o� 
fragrances can be used, but it is important to pick 
the scent that is most pleasant for the patient. 
Scents can also evoke pleasant memories in 
patients10 and enhance a sense o� wellbeing. 
Used together, noise cancelling headsets, music, 
hand massages and aromatherapy in the fl ight 
environment provide a holistic approach to patient 
care that has far-reaching eff ects beyond just 
treating the patient’s medical condition. These 
measures are simple to provide, taking up little 
time or room on the aircraft, and requiring little 
specialist training. Taking small steps to make a 
stressful patient experience more pleasant makes 
for a mutually benefi cial journey for patient and air 
ambulance crew alike.

Denise Waye is president 
and owner o� AirCARE1 
International. As a 
critical care nurse and 
former music major, 
Denise integrated 
music into the medical 
environment o� air 
transport after seeing 

how music and a holistic approach to patient 
care dramatically decreased the stress levels 
in her patients. AirCARE1 International has 
been utilising holistic care for its patients to 
decrease the stressors o� fl ight for the last 10 
years and has  seen dramatic results.
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Mission 
critical
South Africa-based ER24, a wholly 
owned subsidiary of Mediclinic 
International, reports on a complex 
mission that included a seriously 
ill patient, tropical weather fronts, 
and the co-ordination of a wing-to-
wing transfer

Our client had been on holiday with her family on 
the beautiful island o� Mauritius and was about to 
board a scheduled fl ight home when she collapsed 
and was admitted to hospital. An initial attempt 
to repatriate the patient via commercial aircraft 
was aborted after she was found not fi t to fl y; so 
ER24 was called upon to arrange an air ambulance 
transfer. The medical history given was that she 
had developed gastroenteritis and subsequent 
pneumonia, and deteriorated with a prolonged 
hospital stay. Her supportive family had been by 

her side, but at some stage had had to return to the 
UK to continue with their responsibilities. 
During the days preceding the repatriation, it 
was discovered that the patient presented with 
hyponatremia (low sodium levels in the blood) 
from the unresolved gastritis and a possible 
cerebrovascular accident (stroke). She also 
developed an active gastrointestinal bleed that 

Case study

Mauritius
patient pick-up

Nairobi, Kenya
refuelling stop

Iraklion, Crete
refuelling stop

Luxor, Egypt
patient transfer wing-to-wing

London Luton Airport
patient drop-off 

could not be resolved and treated. She was sent to 
theatre for an emergency gastroscopy, and multiple 
bleeding/oozing ulcers were discovered in her 
lower gastrointestinal tract. This patient was in a 
critical condition.

Plan of action
ER24 had to team up with European Air mbulance 
service provider to ensure a multi-sector, but 
uninterrupted, fl ight back to the UK in less than 
24 hours. ER24’s Dassault Falcon 20 aircraft with 
full ICU capacity, staff ed by a doctor and ICU 
paramedic – as well as our European partner’s       >> 

The ER24 plane arrives in Luxor
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Learjet 35 with the same crew confi guration – was 
activated to transfer the patient. 
With intercontinental, wing-to-wing transfers 
such as these, there are a number o� logistics 
involved, and having an insurer and air ambulance 
service provider with a thorough knowledge o� 
the African environment is critical for a long 
mission o� this type. Selecting the appropriate 
date, time and location for both services to meet 
and hand over the patient to continue the mission, 
with minimal to no delays, had to be carried out, 
while confi rmation and clinical updates had to be 
received from the current treating hospital and 
doctors; so too arranging and confi rming that the 
receiving doctors are aware and expecting the 
patient on the given arrival date.
At the same time as ER24 departed its base at 
Lanseria International Airport in South Africa 
to fl y to Mauritius, our partner pre-positioned 
its Learjet 35 in Luxor to receive the patient and 
continue the return trip home. 
Using ICU-capable air ambulances was critical in 
this case due to the patient’s condition: she had 
suff ered an acute gastrointestinal bleed the day 
prior to the scheduled return home – something 
the aeromedical crew discovered only once they 
had arrived in Mauritius and were carrying out 
their standard patient assessment and handover. 
The transfer decision was now based on the 
severity o� the patient’s clinical condition, and the 
question was: does the crew continue as planned, 
divert back to Johannesburg with an unstable 
bleeding patient, or abort the mission completely?
The ER24 fl ight crew was happy to continue to 
the fi rst planned fuel stop in Nairobi, Kenya. 
I� the patient did not respond to treatment 
given in fl ight, the crew would reroute back to 
Johannesburg, South Africa, immediately. 

Flight planning 
The planned fl ight was: Lanseria to Mauritius 
(night stop), then to Nairobi (refuelling), Luxor 
(wing to wing), Iraklion (refuelling), and fi nally 
Luton (London). However, the actual fl ight 
turned out to be: Lanseria to Maputo (refuelling), 
Mauritius (night stop), Nairobi (refuelling), Luxor 
(wing-to-wing), Iraklion (refuelling) and then 
Luton. The extra technical stop in Maputo was due 
to the temperature at Lanseria, where it was too 
hot to carry the required amount o� fuel to safely 
reach Mauritius – a journey that looked likely to 
take longer than usual due to bad weather.
Other fl ight planning detail included a refuelling 
stop in Nairobi, which was chosen due to its good 
approach and ground facilities at the airport. 
Limited time was spent on the ground to refuel 
before fl ying to Luxor, which was opted for as the 
wing-to-wing airport due to its location and ease 
o� access to Europe. Furthermore, ER24 could not 
travel further into Europe in order to safely remain 
within the fl ight and duty limitations set out by the 
South African Civil Aviation Authority. 

En-route weather considerations
ER24’s Dassault Falcon 20 was activated in the 
early hours o� 8 February 2015, at which time 

there was a tropical cyclone moving down the 
Mozambique Channel. As the aircraft was due to 
take off , the storm was passing just off  the southern 
coast o� Madagascar. There were also normal 
tropical thunderstorms developing off  the northern 
coast o� Mauritius, and between Mauritius and 
Madagascar’s north eastern coast, which played 
a huge factor in assessing the ability to safely 

complete the positioning fl ight to Mauritius. 
The weather was assessed and it was determined 
that it was safe to fl y as long as the crew departed 
in the next few hours, before the tropical 
thunderstorms to the north o� Mauritius developed 
into a mature system. The crew experienced poor 
weather with heavy rain on the departure from 
Mauritius to Nairobi. Poor weather occurred again 
along the north eastern coast o� Madagascar, but 
fortunately the weather was not severe enough to 
aff ect the safety o� the fl ight. No problems were 
encountered as the crew continued to Nairobi. 
The operations team and the ER24 contact centre 
were updated on the progress and estimated times 
o� arrival on every sector o� the trip. This, in turn, 
was communicated to the appropriate people to 
ensure smooth co-ordination and handover o� the 
patient to the European provider for the wing-to-
wing transfer. 

Challenges in flight
During the fi rst leg o� the fl ight from Mauritius to 
Nairobi, the patient became restless and agitated. 
A full reassessment o� the primary and secondary 
survey was conducted and all was within normal 
parameters, so a small amount o� sedation was 
administered to alleviate the patient’s anxiety and 
prevent unnecessary movement to stop the GIT 
bleed from starting again.
There was a small amount o� GI bleeding present, 
so after consultation with ER24’s chie� medical 
offi  cer via satellite phone, antifi brinolytics were 
administered and PPIs continued. Clinical updates 
were sent to the ER24 fl ight desk and the ER24 
doctors via email from the satellite phone every 30 
minutes, allowing the fl ight desk to update the air 
ambulance partner and the insurer.
Later in the fl ight, the medical crew opted to start 
a transfusion o� red blood cells. Intravenous fl uid 
rates were now decreased and the transfusion 

started slowly over six hours, as the patient’s urine 
output was still good and there were no signs 
o� pulmonary oedema. The patient had a good 
response to the transfusion, which commenced 
prior to arrival in Nairobi; her confusion and 
anxiety subsided completely and she was awake and 
alert. Her vital signs also improved and stabilised. 
The medical crew consulted with the chie� medical 

offi  cer and was happy to continue the mission to 
Egypt for the wing-to-wing handover. 
European Air Ambulance (EAA), the wing-to-
wing partner in this mission, was updated on the 
condition and status o� the patient on the fi nal leg, 
and was able to confi rm that its medical crew was 
aware o� the patient’s condition and that they were 
ready and waiting in Luxor.
During the ER24’s last leg o� the mission, from 
Nairobi to Luxor, the patient was in a satisfactory 
clinical state, calm, comfortable and reassured. 
When awake, she had sensible conversations with 
the medical crew and was relieved to know she was 
on her way home. She remained in a satisfactory 
condition all the way.
ER24 completed its part o� the mission 
successfully, handing the patient over to EAA, 
who fl ew her to the UK. The patient arrived in 
the UK and was handed over to the hospital in a 
satisfactory condition. 

Dr Robyn Holgate is the chie� 
medical offi  cer o� ER24. She 
was previously a Registered 
Nurse at Johannesburg 
General Hospital (now 
known as Charlotte 
Maxeke) for 11 years before 
completing her Bachelor 
o� Medicine and Surgery 
(MBBCh) and becoming 

a medical offi  cer at Helen Joseph Hospital in 
Johannesburg. Dr Holgate was later the senior 
medical offi  cer for Emergency Medical Services 
at the Gauteng Provincial Government (GPG) 
for six years, before she moved to ER24 in 2009.

Author

The European Air Ambulance team recieves the patient at Luxor
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Social and demographic change, together 
with medical advances, mean more 
babies are being born prematurely – and 
surviving such premature births – than 

ever before. This has created a new set o� challenges 
for air ambulance operators, who are seeing 
increased demand for emergency transportation 
o� premature infants and other fragile neonates. 
Is ever-improving technology changing the way 
the air ambulance industry is able to respond 
in these cases, and what are the most crucial 
elements for those involved in the organisation o� 
neonatal transfers?

Moving with the times
Overall, birth rates have decreased almost all over 
the world in recent years, but there has been a 
notable trend, especially in developed countries, for 
women to bear children later in life. Additionally, 
more couples are using conception-aiding techniques 
such as in vitro fertilisation, which have been linked 
to premature, as well as multiple, births. Both o� 
these factors may be connected to an undoubted 
increase in premature births worldwide.
According to the World Health Organization 
(WHO), an estimated 15 million babies are born 
pre-term every year, and this number is rising1. 

The problem is global, WHO says, but is greater 
in lower-income countries, where as many as 12 per 
cent o� infants are born pre-term, compared with 
nine per cent in higher-income countries. According 
to WHO, 60 per cent o� premature births are in 
Africa and South Asia, while the US is the only 
‘developed’ nation that appears on the organisation’s 
list o� countries with the highest number o� pre-
term births. O� 65 countries with reliable trend data, 
all but three show an increase in pre-term birth rates 
over the past 20 years, says WHO. Possible reasons 
for this include better measurement, increases in 
maternal age, underlying maternal health problems 

Fly baby
Advanced medical technology is helping air ambulance operators to carry 
even the most fragile of newborns, and allowing such transfers to become 
less problematic than ever before. But, as Robin Gauldie discovered, 
skilled staff are key to successful flights involving premature infants
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such as diabetes and high blood pressure, greater use 
o� infertility treatments leading to increased rates 
o� multiple pregnancies, and changes in obstetric 
practices such as more caesarean births before term.
Air ambulance fi rms all over the world have 
invested in state-of-the-art aeromedical equipment 
and technology designed to carry newborns and 
premature babies, and they work hard with hospitals, 
assistance companies and other air ambulance and 
HEMS providers to move neonates to better care 
or to their home country. Skilled neonate teams, 
trained in aeromedicine, have a crucial role to play in 
the patient journey, but let’s fi rst look at some o� the 
most popular pieces o� equipment currently being 
used to move newborns via aircraft.

Equipment
The Air Ambulance Review looked at a selection 
o� air ambulance providers from around the world 
to learn about some o� the more popular pieces o� 
onboard equipment used for repatriating neonates 
today, and some o� the unique ways in which 
companies are developing their service off ering with 
regards to the transfer o� newborns.
CEGA Air Ambulance, an international provider 
o� aeromedical transport services based in the UK, 
utilises advanced equipment such as the Dräger 
Globe-Trotter Ti500, a transportable neonatal 
intensive care system, which includes a fully 
integrated ventilator for intubated neonates, Alaris 
CC infusion devices and Welch Allyn Propaq 
monitoring. The incubator, which is mounted 
on a ParAid aerosled, provides a thermal neutral 
environment, off ers head access, front mounted 
controls and a slide out mattress to allow easy access 
for intubation, and comes with fully integrated 
air and oxygen supplies. The company has also 
developed a bespoke stretcher lifting unit to ensure 
secure (and horizontal) loading and unloading. 
The aerosled has a fully portable trolley for ease 
o� transition once off  the air ambulance. The 
incubator complements CEGA’s Ferno Baby Pod 
II, a paediatric transporter unit that can be used for 
neonates weighing less than two kilograms. This 
device is fully equipped with a shock absorbent 
foam inner layer, patient positioning vacuum 
mattress and stretcher fi xing straps – all vital to 
secure and protect an infant during transport (for 
more information, see Moving Patients in 2014, Air 
Ambulance Review 2014).
Elsewhere in the UK, Air Medical Ltd (AirMed) 
launched its neonatal and perinatal retrieval and 
repatriation service in 2011, investing more than 
£250,000 in equipment compatible across its fl eet o� 
Learjet 35A and Piper Cheyenne III air ambulances. 
Hardware includes a Dräger Isolette off ering 
thermoregulation, Baby Pod II infant transport 
devices, babyPAC ventilators and Propaq monitors. 
The ventilators, explained Jane Topliss, director o� 
business development at AirMed, are confi gured 
to cater for a baby’s ventilatory requirements, 
which diff er substantially from those o� an adult. 
“There are, however, more modern ventilators, very 
new to the market, that allow confi guration for all 
patients, newborn to elderly,” she added, “so we’ll 
be moving to these in due course.” In addition, the 

company has confi gured its neonatal intensive care 
transport system to allow care o� the most premature 
babies, with six Braun syringe pumps (as opposed 
to the standard four) enabling full control o� the 
administration o� the precise medication doses that 
a neonate may require; and the company has been 
approved for the use and carriage o� nitric oxide 
onboard the aircraft. 
Skyservice Air Ambulance in Canada has also 
invested in similar equipment and crew expertise 
in recent years, with David Ewing, senior vice-
president o� global markets, telling the Air 
Ambulance Review: “We have invested in a state-

of-the-art Dräger Globe-Trotter Ti500 Isolette 
and Isolette monitoring capabilities.” He said that 
pre-packaging all the monitoring equipment and the 
Isolette on a Lifeport stretcher sled makes moving 
all the monitoring equipment and patient easier, and 
that ‘having the equipment positioned for minimal 
movement is essential during the transport to 
minimise transport risk to the infant’.
Guadalajara-based AirLink Ambulance is 
International Assistance Group’s preferred provider 
in Mexico, and off ers neonatal air ambulance and 
paediatric services. It has invested in  state-of-the-
art equipment and specialised personnel to care    >>  

“Technology and the 
skills of neonatal teams 
have moved on apace and 
remain ahead of what 
many assistance companies 
believe is possible”
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for the transport o� babies o� any age in a critical 
condition, including premature babies weighing less 
than one kilogram, according to Dr Blanca Garcia, 
the company’s director o� medical operations. 
Elsewhere, NETS (Newborn and paediatric 
Emergency Transport Service), the state-wide 
service o� NSW Health in Australia, which is hosted 
by the Sydney Children’s Hospitals Network, uses 
Beechcraft 200 and 300 fi xed-wing aircraft and 
Bell 412 helicopters, which are set to be replaced 
by AW139s. For international missions, NETS also 
uses chartered corporate jets, commercial airliners 
and military transport aircraft. “The challenges with 
air transport include having life support systems 
that are designed for use in aircraft and that are 
appropriately certifi ed for crashworthiness and safe 
operation in fl ight. Most off -the-shel� equipment 

doesn’t satisfy these requirements,” NETS state 
director Andrew Berry says. Other considerations 
include the need for power continuity when moving 
equipment between ground and air transports 
or between aircraft. For example, NETS utilises 
28VDC in smaller aircraft and 115VAC/400Hz in 
large aircraft, so NETS’ life support systems have 
internal batteries for autonomous use, which act 
as ‘back-up’ to the appropriate external supply. An 
additional challenge is that generic air ambulances 
tend to be fi tted with medical oxygen but not air, 
which is required to dilute the oxygen to avoid 
hyperoxaemia in neonates. Manual handling is 
also an issue when transporting neonates, Andrew 
Berry adds: “The life support systems for newborns 
are heavy and require a manual handling solution 
that avoids vertical lifting and ensures safety for all 

during inter-modal transfers.”

Ask the experts
Transporting the tiniest newborns by air, even over 
long distances, is less fraught with diffi  culty than it 
might appear, according to some industry sources. 
“Neonates can be safely moved over signifi cant 
distances at a very young age and low birth weight,” 
says Dr Faith Emery, AirMed’s neonatal medical 
director, citing her company’s transportation from 
Cape Town to Dublin last year o� a four-week-
old baby girl born at 23 weeks gestation. “This is 
something that much o� the assistance industry 
is yet to fully grasp. The ideal is to engage with 
your provider as early in the process as possible 
so that the specialist retrieval teams can identify 
the window o� opportunity. Time can then also be 
spent building the necessary relationship with the 
family and the treating doctor to allow the handover 
process and subsequent transfer to go smoothly. 
Unfortunately, there are so many times when we 
receive notes from our clients regarding a certain 
patient (neonatal or otherwise) and on further 
assessment it is clear that the patient could have 
actually been moved much earlier, sometimes weeks 
earlier, saving signifi cant stress for the families as 
well as astronomical costs for the insurer.” It was 
through discussions with some o� its clients that 
AirMed decided to initialise the development o� 
its neonatal service. The discussions, says Topliss, 
indicated that some assistance companies had rules 

in place that were not based on modern neonatal 
retrieval capabilities; for example, some assistance 
providers stipulated that a premature baby had to be 
left in situ until they had reached their original due 
date. This could be up to three months post-birth, 
she explained, and this was based on no medical 
evidence whatsoever that the baby would be more 
stable. “Modern neonatal retrieval methodology and 
experience means that babies can be moved safely 
much sooner, with benefi ts to all concerned,” she 
says. “Technology and the skills o� neonatal teams 
have moved on apace and remain ahead o� what 
many assistance companies believe is possible. We 
also have to overcome reluctance on the part o� a 

“The challenges with air 
transport include having 
life support systems 
that are designed for use 
in aircraft and that are 
appropriately certified 
for crashworthiness and 
safe operation in flight”
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treating team, who may have little experience o� air 
transportation o� neonates, to release a baby into 
our care.”
Air ambulance transfers are vital in many parts o� 
Australia, and in Canada, where distances from 

incident to medical facility often make them the only 
suitable method o� transportation. This is just as true 
for cases involving neonates as for adult patients, 
and both countries are acknowledged leaders in the 
provision o� such transportation through their public 

health systems. In New South Wales, NETS fi elds 
on average 11 calls a day from health professionals 
across the state and moves seven young patients 
daily, with three being transported by helicopter or 
fi xed-wing ambulance. “The fi rst issue o� interest is 
the focus on care co-ordination,” says Andrew Berry. 

“That means careful and extensive consultation 
about the care o� the patient in the referring 
(sending) hospital to ensure that everything that can 
possibly be done locally is happening. No matter 
how quickly an expert team reaches the patient, 
treatment that can be commenced or fi ne-tuned    >> 
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“Only medical staff 
who deal with the very 
specific physiological 
needs of under-
developed neonates 
have the level of in-
depth knowledge 
required to safely 
transfer premature 
babies by air”
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by local clinicians under direction can occur quicker.” 
Tele-triage and telemedicine processes, Berry says, 
now use not only telephone conferencing techniques 
involving senior expert clinicians in tertiary 
hospitals, but also ‘vision’ – the ability to see the 
patient using live video streaming; as well as ‘view’ – 
the ability to examine x-rays and scans directly, and 
gain access to the electronic medical records system 
o� the referring hospital.
“These approaches help to ensure that not only 
is everything possible being done in the referring 
hospital, but that NETS knows which patient has 
the highest priority for a team,” adds Berry. “These 
telemedicine techniques have mostly helped in 
reassuring our expert clinicians that things are better 
than ‘advertised’; so much so that after treatment 
advice, the patient can often be moved by simpler 
means, and sometimes doesn’t need to come to 
a tertiary hospital, but can rather be moved to a 
regional hospital. On occasions, the patient doesn’t 
need to move at all.”
Expert staff  are thus key to making optimal neonatal 
retrieval and repatriation decisions. For example, 
AirMed off ers an ‘entirely consultant led’ service, 
supported by a team o� nurses and doctors who were 
already experienced in land-based transfers before 
completing a ‘rigorous and bespoke’ aeromedical 
training course before its service rolled out in 2011 
and are provided with ongoing recurrent training. 
Skyservice similarly has two board-certifi ed 
neonatologists on staff  complemented by neonatal 
ICU-trained registered nurses and respiratory 
therapists, ‘all o� which are affi  liated with Hospital 
Sainte-Justine in Montreal’. 

Only medical staff  who deal with the very specifi c 
physiological needs o� the under-developed and still 
developing neonate and have the level o� in-depth 
knowledge required to safely transfer premature 

babies by air are used and the team is selected 
specifi cally for the patient’s requirements, adds Dr 
Emery. Meanwhile, staff  also need to manage the 
concerns o� worried parents, which she describes as 
‘probably the most important part o� any transfer’. 
“They need to be comfortable with the transfer team 
and their capabilities. When we have worked with 
an assistance company as a partner organisation and 
have been able to engage directly with parents, this 

has only enhanced our excellent results.” 
At Skyservice Air Ambulance, David Ewing also 
advocates the air ambulance crew members working 
closely with the assistance company on whose 
behal� the fl ight is taking place. He said: “Our 
neonatologists are available for consultation with 
assistance company physicians and professionals as 
needed to ascertain transportability and are actively 
involved with preplanning each neonatal transport to 
minimise risk to both patient and to the insurer.”
In a number o� regions, medical training comes in 
the form o� specifi c specialist training in neonatal 
medicine. In the UK, for example, it is available 
through the Royal College o� Paediatrics and Child 
Health2, while nurse training comes in the form o� 
a university post-graduation module in neonatal 
critical care. Alternatively, such training could mean 
development into an Advanced Neonatal Nurse 
Practitioner role through an MSc in Advanced 
Clinical Practice (Neonatal), where the nurse trains 
to take on the role traditionally held  by doctors. 
Topliss is emphatic that despite advances in 
technology, training is key: “Equipment has evolved 
to a point where it is robust, small and lightweight, 
but you still need a lot o� it to transport the sick 
neonate. It may seem interesting to focus on 
equipment, but staff  and their skills remain the most 
important factor in any transfer.”

“telemedicine 
techniques have mostly 
helped in reassuring our 
expert clinicians that 
things are better than 
‘advertised’; so much 
so that after treatment 
advice, the patient 
can often be moved by 
simpler means”

“It may seem interesting to 
focus on equipment, but 
staff and their skills remain 
the most important factor 
in any transfer”

References

1. (http://www.who.int/mediacentre/factsheets/fs363/en/)

2. http://www.rcpch.ac.uk/training-examinations-professional-
development/postgraduate-training/sub-specialty-training/neonatal)





28  |  

AIR AMBULANCE REVIEW 2015
EBOLA SPECIAL

Ebola virus disease (EVD or Ebola) is a 
severe and highly contagious illness that 
is often fatal in humans. The current 
outbreak is the largest and most complex 

outbreak seen since EVD fi rst appeared in 1976: 
there have been more cases and deaths in this 
outbreak than in all previous outbreaks combined, 
with almost 10,000 people having lost their lives to 
Ebola since the fi rst cases were notifi ed in March 
2014. This outbreak has predominantly aff ected the 
West African countries o� Guinea, Sierra Leone 
and Liberia, and was declared a Public Health 
Emergency o� International Concern by the World 
Health Organization on 8 August 2014.
Symptoms o� Ebola include a sudden onset o� 
fever, fatigue, muscle pain, headache and sore 
throat, which is followed by vomiting, diarrhoea, 
skin rash, and symptoms o� impaired kidney and 
liver function, as well as internal and external 
bleeding in some cases. The incubation period 
is two to 21 days and humans are not infectious 
until they develop symptoms. Transmission is 
then through direct contact – through mucous 
membranes or broken skin – with the bodily fl uids, 
blood, organs or secretions o� those infected, as 
well as through contact with surfaces and materials 
such as bed linen and clothing that have been 
contaminated by such fl uids.
Healthcare workers are at particular risk o� 
contracting the virus i� proper infection control 
precautions are not met or i� accidents occur. The 
vast, international response to controlling the 
outbreak and aiding those who have contracted it has 
seen thousands o� voluntary aid and health workers, 
government and military medical support staff , as 
well as private physicians from all over the world, 
base themselves in West Africa to tend to the needs 
o� EVD patients. Inevitably, a number o� these staff  
have contracted Ebola – or have been exposed to the 
virus – and, as a result, have been evacuated out o� 
the region to receive a higher level o� care. In charge 
o� a number o� such evacuations have been specialist 
air ambulance operators with the capability to isolate 
and repatriate those with this highly contagious 
disease. Here, we talk to two o� these specialist air 
ambulance operators to fi nd out more about their 
approach to handling Ebola patients. We also catch 
up with Michael Flueckiger, who spoke recently 
at the International Travel & Health Insurance 
Conferences (ITIC) in Venice and Miami, to fi nd 
out more about his personal experience o� the 
challenges involved in helping Ebola patients during 
the current outbreak.                                              >> 

Ebola: evacuation 
critical
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continuous training o� staff , and 
the improvement o� its equipment 
and procedures. As such, the whole 
medical team is kept constantly 
informed regarding all haemorrhagic 
fevers (including Lassa, Ebola and 
Marburg) and airborne germs (such as 
coronavirus, H1N1 and tuberculosis); 
they receive regular training on 
BAT procedures and are periodically 
trained to use the isolation equipment, 
which includes the Air Transport 

Isolator (ATI or the ‘bubble’) and the personal 
protection equipment (PPE), including a positive 
pressure helmet.
During the current Ebola outbreak, Medic’Air 
has performed four BAT repatriations from 
West Africa (Sierra Leone and Mali) to Europe 
(Norway, Spain, Sweden and the UK).

Processes
The decision to take on a particular repatriation 
case is made by following precise decision 
criteria: Medic’Air’s BAT procedures include 
a nomenclature that lists every stage o� the 
particular disease evolution o� the patient, from 
zero symptoms onwards. For Ebola patients, 
they must be non-excreting at the start o� the 
mission, and i� the patient’s clinical status 
worsens and major symptoms such as diarrhoea 
or polypnea present, the mission can be cancelled. 
These BAT procedures are in line with WHO 
recommendations and the purpose o� them is to 

balance the risk and benefi ts to the patient and the 
team. I� the patient is showing an advanced stage 
o� the disease, the risk o� contamination to the 
team can be too high, while the prognosis for the 
patient is bad, with a poor chance o� recovery. 
Once the decision to repatriate is confi rmed, the 
patient is moved within 48 hours. This is in line 
with the overall BAT protocol, where each step is 
shortened in time as much as possible to make the 
repatriation as swift as can be in order to deliver 
the patient before their condition worsens much 
further. During the entire process, Medic’Air’s 
physicians are in continuous contact with the local 
treating doctors, as well as the receiving hospital.
Except in specially pre-arranged cases, 
repatriations are made tarmac-to-tarmac to save 
time. The aeromedical team is not permitted 
to carry out a full clinical examination o� the 
patient, who is placed in the ‘bubble’ outside 
o� the aircraft before loading. The ‘bubble’ is 

Medic’Air 
International EB
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Repatriation of a 
Norwegian physician 
from Sierra Leone to Oslo

Background and capabilities
Medic’Air began off ering repatriation o� highly 
infectious patients in 2011 with the launch o� its 
RAMSES 1 isolation bubble – a specialist biorisk 
air transport (BAT) system that was adapted by the 
company, in conjunction with the manufacturer, 
to enable the new model to be transportable on 
smaller aircraft and land vehicles, allowing the 
extraction o� patients directly from local clinics. 
It features negative air pressure, preventing any 
leakage to the outside, thus eliminating any risk o� 
contamination. It was developed in line with World 
Health Organization (WHO) recommendations 
following the Lassa epidemic o� the same year, and 
no organisational changes are needed within any 
o� the company’s aircraft in order to fi t the BAT 
system in.
Medic’Air’s BAT procedures have been developed 
to provide security for the medical team in fl ight 
and also the receiving medical teams, and include 
distinct steps for each evacuation, as well as the 
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never opened in fl ight; therefore, intravenous 
medication is prepared at the local treating 
hospital before bringing the patient to the runway. 
The aeromedical team can, however, monitor 
intravenous lines in fl ight to assess medication 
levels needed for hydration and sedation. Oxygen 
can also be administered via a nasal cannula, and 
pulse and oxygen saturation monitored. Intrusive 
acts that would interrupt the ‘isolation chain’ are 
forbidden, however – such as otolaryngological 
examination, temperature measurement, cardiac or 
pulmonary auscultation, or blood pressure control. 
Medication such as painkillers, antiemetic or 
diarrhoea preventative treatments, as well as water 
and food, are placed in the bubble for patients who 
need to and are able to use them. 
BAT repatriations usually take place at night so the 
patient can rest when in the ATI. It is also more 
comfortable for the accompanying medical team to 
wear the PPE at night rather than under the hot 
African daytime sun. 

Challenges 
Repatriation cases involving a highly contagious 
patient, such as Ebola cases, incur their own unique 
set o� challenges. Firstly, a hospital capable o� 
receiving the patient – with an available isolation 
room and specialised infection ward – needs to be 
identifi ed, and all the necessary clearances from 
local national authorities need to be obtained in 
order for the patient to be allowed into the country. 
The air ambulance provider also has to obtain 
permission to land in any country where it plans 
to refuel, which can be extremely troublesome – 
especially at European airports, where permission 
to land is often, at fi rst, refused. Additionally, 
the medical escort team is usually prevented 
from getting out o� the aircraft at airports where 
permission to land is granted due to ‘security 
measures’ stipulated by the airport authorities. 
Such ‘security measures’ also often stipulate that 
the aircraft parks as far away from the terminal 
building as possible.
Furthermore, before off ering Ebola fl ights, 
Medic’Air had to obtain the necessary permissions 
from the French authorities to return to France 
– where the company is based – following such 

repatriation missions. This permission had to be 
sought before the aircraft and medical crew were 
allowed back into the country following a fl ight 
with an Ebola – or suspected Ebola – case.

The repatriation
On 7 October 2014, Medic’Air transported its 
fi rst Ebola case from Freetown in Sierra Leone 
to Oslo in Norway. The patient was a 30-year-old 

Norwegian physician who had been working at 
an Ebola treatment centre. On the fi rst evening 
that symptoms began, she felt tired with diff use 
pains. The following evening, she presented with 
a low grade fever, thrills, and more diff use pains. 
Testing ruled out malaria, and following the onset 
o� cephalia (headache), myalgia (muscle pain), and 
a temperature o� 39°C, a polymerase chain reaction 
(PCR) test for Ebola confi rmed the infection. 
Medic’Air’s operations centre in Paris confi rmed 
that it would set up the mission to repatriate the 
physician the same afternoon, as the patient didn’t 
have any bleeding or signs o� gravity. By 11:00 p.m. 
the aeromedical team, consisting o� a doctor and a 
nurse, set off  from Paris in a Citation S2 jet that 
contained all the isolation equipment, such as the 

bubble and the PPE, following the BAT procedures.
On the way to Sierra Leone, a one-hour stop was 
made in Morocco for refuelling; then a 10-hour 
stop-over was made in Senegal for mandatory pilot 
rest. The aircraft and the medical team landed 
in Sierra Leone a short while later to receive the 
patient at the airport – all within 48 hours o� her 
symptoms beginning. 
While the medical crew were in transit from Paris 
to Sierra Leone, the ops team, and the supervising 
case doctors in Paris, were in constant contact 
with the treating doctors in Sierra Leone, feeding 
information to the onboard medical team and the 
receiving hospital in Norway. While the escort 
team was in Dakar, notifi cation came in that the 
patient had experienced a number o� small episodes 
o� diarrhoea; but discussions between the various 
medical contacts, including epidemiologists, the 
treating physicians, and the escort doctor, led to a 
decision to continue with the mission. Meanwhile, 
the patient had her temperature maintained at 
37.9°C with paracetamol, which also eased her pains, 
and she was prepared with an intravenous line. 
At Freetown airport, the medical escort team put 
on their PPE and met the waiting, isolated patient 
– who was conscious and not suff ering – before 
attaching her to an oxygen supply and placing her 
in the bubble before carrying her into the aircraft. 
The escort team then disinfected the exterior o� the 
bubble and removed their PPE outside the aircraft 
before getting back onboard for take-off . The night 
fl ight lasted 10 hours, during which no deterioration 
in the patient’s condition was noted, and two fuel 
stops were made under high police protection. One 
o� the refuelling stops was the only element that 
provided an obstacle during the mission: when the 
aircraft stopped at Las Palmas in Spain, national 
security forces fi rmly prohibited the landing o� the 
aircraft due to contamination fears following the 
recent discovery o� a case o� Ebola in a Spanish 
nurse. Thankfully, diplomatic intervention by the 
NGO that the patient had been working for led to 
favourable negotiations, and eventually the opening 
o� Spanish air space for the landing. The fi nal stop 
was fulfi lled at Oslo airport, where Norwegian 
physicians were waiting on the tarmac for the 
patient, who was taken to the receiving hospital in 
the isolation bubble.

Dr Herve Raffin is an 
emergency physician, 
aeronautical medical 
specialist and active senior 
physician, part time, at the 
SAMU o� Paris, in charge o� 
the urgent medical response 
over the city. He has 
performed medevacs since 

1985, starting Medic’Air International 20 years 
ago as its manager. He is also in charge o� the 
University Diploma on Intensive Care for fl ying 
Doctors at Paris V Descartes Medical School.
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patient to doff  their suit and get hooked up to 
monitor leads (connected through a sleeve to 
monitors outside the patient compartment), the 
medic passes to the antechamber to take off  their 
own suit. Proper protocol must be followed when 
a medic dons or doff s a protective suit, which takes 
around 10 minutes and is best achieved by having a 
second person to supervise the procedure, which is 
dictated by a written checklist.
Patients with haemorrhagic symptoms can be 
accepted as long as the blood loss is not severe, as 
blood cannot be administered in fl ight. Phoenix 
Air also accepts intubated patients following the 
successful recovery o� an Ebola patient who had 
spent 10 days on ventilation, which convinced the 
company that patients in such a condition have a 
good enough chance o� survival to justify the risk 
o� transporting them. 
Presently, the Phoenix team is writing the rulebook 
as they go, said Michael Flueckiger, the company’s 
medical director, as they learn something new 
on each fl ight. For example, the seats for the 
medics are now turned to face the tent, allowing 
a view o� the patient at all times, as on one fl ight 
a disorientated patient trying to exit the tent 
was spotted only after entering the antechamber. 
Other experiences have led Phoenix to request 
that patients have an IV line in place and are 
wearing a protective suit prior to being met for the 
air transfer. All Ebola transports are carried out 
tarmac to tarmac.
Following the transfer o� an Ebola – or other 
highly contagious patient – a decontamination 
process takes place, which is a ‘monumental’ task 
and involves processes stipulated by the CDC. 
Phoenix employs a specialist company to clean the 
inside o� the aircraft using a powerful disinfectant 
and incinerate all contents o� the tent – including 
the plastic casing, patient stretcher, and even       >> 

Phoenix Air 
International

EBOLA case study

Repatriation of a US physician 
from Sierra Leone to Nebraska; 
and of a Swiss physician from 
Sierra Leone to Geneva

Background and capabilities
In late July 2014, Phoenix Air Group was contacted 
by US State Department offi  cials to prepare to 
deploy its Aeromedical Biological Containment 
System (ABCS) for the evacuation o� Ebola-
infected workers in West Africa. The ABCS was 
developed in the wake o� the outbreak o� SARS 
in 2003 in conjunction with the US Centers for 
Disease Control and Prevention (CDC) and the 
US Department o� Defense (DoD) in order to 
safely transport highly contagious – including air 
transmissible – patients. It was launched in 2010. 
The ABCS consists o� an aluminium frame that 
supports an isolator tent made o� transparent 
fabric, as well as various items o� medical 
equipment such as monitors. An inner wall divides 
the main patient compartment – which features 
negative air pressure and air fi ltration to prevent 
the escape o� airborne contagious pathogens – 
from an antechamber, which houses a toilet for 
the patient, and is used by medical personnel for 
donning and doffi  ng personal protective equipment 
(PPE) and for decontamination. The ABCS can 
accommodate one patient attended by a doctor and 
two nurses. 
The aircraft used by Phoenix Air and designed 
to carry the ABCS is a Gulfstream 111 with an 

oversized cargo door, o� which the company has 
two. Phoenix Air has transported 17 Ebola cases 
during the recent outbreak.

Processes
The ABCS is large enough to allow the patient to 
move around to eat or use the toilet – important 
features on the 14-hour fl ights that Phoenix has 
conducted from West Africa to the US. The medics 
outside the tent communicate with the patient 
using disposable walkie talkies.
The patient and medic(s) enter the antechamber 
wearing full protective suits. After helping the 
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the walkie-talkies – except the aluminium stretcher 
base, which is reusable. 

Challenges
Some o� the key challenges with regards to Ebola 
missions include arranging landing permissions for 
refuelling stops. When Phoenix began conducting 
Ebola fl ights, it was diffi  cult to persuade any 
countries to accept them for refuelling or even to 
obtain overfl ight permission, but the DoD was 
able to negotiate permissions on their behalf. In 
the same vein, an Ebola fl ight will never divert, 
as no one would take them. Refuelling stops for 
Phoenix’s recent Ebola missions to the US have 
been made in the Azores, and the authorities there 
are now comfortable with allowing Phoenix Air 
to stop and refuel. However, the authorities will 
not allow the crew to disembark or even allow the 
aircraft door to be opened.
A further issue with such missions is the impact 
on the medical crew, who must be monitored – 
particularly their temperature – for 21 days after 
the fl ight. There is an impact on their normal lives, 
as friends, family and medical facilities (including, 
for example, local helicopter air ambulance 
providers they also work for) may want them 
to stay away until the 21-day incubation period 
has passed.

The repatriations
All the Ebola patients Phoenix Air has transported 
have had unique characteristics, but the following 
cases illustrate the extremes o� patient conditions 
and presentations.
On 8 November 2014, a 48-year-old male physician 
who was working at an Ebola treatment centre in 
Sierra Leone developed fever and myalgia. He 
began treatment for malaria and when symptoms 
did not improve, on day three o� his illness he was 

tested by PCR for EVD. He tested negative.  
He remained at home, taking oral fl uids, 
antipyretics (to reduce fever), analgesics and 
malaria treatment. His temperature, however, 
reached 103°F, with myalgia continuing, along with 
diarrhea and nausea without vomiting. On day 
seven o� his illness, he was again tested for EVD by 
PCR and this time gave a positive result. Phoenix 
Air Group was immediately contacted for medical 
evacuation to the US where the patient resided. 

Thirty-six hours later, the patient was brought to 
Phoenix’s medical team at the Freetown, Sierra 
Leone airport by private vehicle.
The patient was very weak and could only 
stand with assistance. He had some diffi  culty 
following commands, and his speech was diffi  cult 
to understand. He was ambulatory, but was 
assisted onto the aircraft. Once the patient had 
been placed in the ABCS, intravenous Zofran (to 
prevent nausea and vomiting), Acetaminophen 
(to relieve pain and reduce fever), and fl uids were 
administered. The team who had transported 
the patient to the airport informed the Phoenix 

Air team that the patient had already received 
four litres o� IV fl uid, but there were no details 
regarding the type, when it had been administered 
or over what time period.
After the initial evaluation o� the patient and 
placement into ABCS, he became more confused 
and agitated, sitting up and pulling all his ECG 
leads off . He was placed back on the stretcher and 
Ativan was administered for agitation. Without 
any lab work from the treating facility (which 
was unable to provide testing or lab data), there 
was also concern that the patient possibly had 
hyponatremia (low sodium levels in the blood). 
Subsequently, he was placed on maintenance 
intravenous fl uids. During the fl ight, he received 
morphine for pain, and further doses o� Zofran and 
Acetaminophen and Ativan.  
A short while later, the medical team became 
concerned that the patient was dehydrated and 
suff ering renal failure. Normal saline boluses 
were then initiated. The patient’s vital signs 
remained stable, but clinically he was deteriorating. 
Multiple evaluations and repeat examinations 
were performed. He was becoming incoherent, 
continued to have tachypnea (rapid breathing), and 
had not produced any urine. At that point, a Foley 
catheter was inserted: approximately 200ml o� dark 
urine was noted. Concern for oliguric (low urine 
output) renal failure, probable rhabdomyolysis 
(breakdown o� muscle tissue), and metabolic 
acidosis (kidneys not removing enough acid from 
the body) was noted. At this point, the patient 
was given sodium bicarbonate intravenously, 
and then placed on a sodium bicarbonate drip. 
Hypoglycemia was treated with D50 (dextrose) 
intravenously, and he continued intravenous fl uid 
resuscitation en route. 
Satellite phone calls were made to give hourly 
updates to the receiving team on the ground. 

“the Phoenix team is 
writing the rulebook 
as they go ... as they 
learn something new on 
each flight”



            |  35           

AIR AMBULANCE REVIEW 2015
EBOLA SPECIAL

Although the patient was incoherent, he had a 
gag refl ex and was maintaining his airway. His 
tachypnea was felt to be due to metabolic acidosis, 

so he was not intubated during the fl ight. The 
patient had diarrhea upon arrival into Nebraska, 
and was unable to ambulate. He was taken off  the 
aircraft in a portable, disposable biological pod, 
and transferred directly to the ground ambulance 
for transport to the containment unit o� the Ebola 
treatment centre.  
Within hours, the patient was intubated and 
ventilated, and dialysis begun. Despite intensive 
therapy, the patient expired within 48 hours o� 
admission to the EVD treatment unit.
In another case, a 43-year-old Swiss physician 
working with Ebola patients in Sierra Leone had 
been in country for only 12 days when he developed 
symptoms o� fever (102.2°F) and myalgia on 15 
November 2014. He had been taking malaria 
prophylaxis, but began active treatment for malaria 
with Primaquine. His symptoms continued and on 
day four o� his illness the PCR test for Ebola was 
positive. He began supportive treatment with IV 
fl uids, electrolytes, fresh frozen plasma (FFP), and 
hematology and coagulation parameter monitoring 
at the local treatment centre. He developed non-
bloody diarrhea on day fi ve, and Phoenix Air was 
contacted to transport him to an isolation unit in 
Geneva, Switzerland.  
Forty hours later, the patient was delivered to 
Freetown airport by private vehicle to meet the 
aeromedical team. He had received a full laboratory 
evaluation prior to arrival at the airport, and 

presented in partial PPE. On the tarmac, he was 
put in full PPE and transported ambulatory onto 
the aircraft.
During the fl ight, intravenous Zofran and 
Acetaminophen were given, along with IV fl uids and 
one unit o� FFP. The patient had frequent diarrhea, 
but was able to use the bedside toilet without 
contamination o� the patient compartment. He had 
minimal oral intake o� water, and small snacks.
His fever abated during the fl ight, and his vital signs 
remained stable. He was delivered to the Geneva 
facility without incident, and was discharged 10 days 
after his admission, Ebola free.

Dr Michael Flueckiger 
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University o� Wisconsin, 
USA medical school 
in 1982, and is board 
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ER physician in Atlanta 
for 30 years, a medevac 

physician with International SOS Assistance for 
20 years, and medical director o� Phoenix Air 
Ambulance, Atlanta, Georgia, USA since 2003. 
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Can you tell us a little about your 
professional background and your 
experience in aeromedicine?
I graduated from the University o� Wisconsin in 
1982, having trained in Family Medicine there, 
and became board certifi ed in ER medicine in 
1991. I have practised ER medicine for 31 years, 
in Wisconsin and Atlanta, Georgia. I began air 
medical evacuation work in 1994 with International 
SOS, and continue to work with them, but joined 
Phoenix Air Group as their medical director 
in 2003. I oversee the programme and also fl y 
frequently on both Ebola and non-Ebola trips.

How have you seen Phoenix Air Group 
develop as an international aeromedical 
provider during your time with the 
company?  
When I fi rst joined Phoenix, it was just beginning 
to increase its air ambulance business. Staff  were 
already well versed in domestic and international 
work for the Department o� Defence (DoD), and 
other US government agencies such as the Centers 
for Disease Control and Prevention (CDC), so 
air medical transport was a natural extension o� 
the work we were doing; but we made a conscious 
eff ort to expand our fl eet to include Gulfstream 
111 jets as well as Learjets, and to promote multi-
patient transports as well. Our medical work has 
continued to increase since 2003, and even during 
the economic downturn o� 2009 we continued 
doing signifi cant medical work, including for the 
Air Mobility Command at Fort Scott. The work 
with Ebola transports has inevitably signifi cantly 
enhanced our exposure and reputation worldwide.

How did your involvement with the 
development of the Aeromedical 
Biological Containment System (ABCS) 
come about, and what was this project 
like to work on?  
I was involved with the ABCS development 
from the beginning, and it came out o� our 
collaboration with the CDC and the need for 
better aeromedical isolation units after the SARS 
epidemic o� 2004-2005. Because o� our work with 
the CDC and DoD, and our G-111 platforms, we 
were the company contracted by the government 
to develop a new and better system, and the 
ABCS was the result. The development took place 
over about two and a hal� years, and underwent 
extensive testing at Phoenix and at the Aberdeen 
testing grounds o� the US military before being 
used by patients.

How has this system performed during the 
recent Ebola (EVD) outbreak?  
The system has performed fl awlessly on all o� our 
trips. It has negative air fl ow, which has provided 
added protection (even though Ebola is not an 
airborne virus). It has provided a completely safe 
and eff ective method o� protecting our medical and 
fl ight crews. It is very ‘user friendly’ from both the 
medical team side and the patient perspective.

Which aircraft have you used for the 
transport of Ebola patients? How are these 
aircraft particularly suited to the transport 
of Ebola patients?  
We use the G-111 platform, and we have two such 
planes on which the ABCS can be fi tted. They both 
also have oversized cargo doors, which facilitates 
patient loading and unloading in the event they 
are not ambulatory. With the ABCS installed, 
there is room for fi ve ‘passengers’ (medical and 
fl ight personnel).

How may EVD patients has Phoenix flown; 
and has each case been different in terms 
of the logistics, geography, and medical 
needs of the patient?
To date, we have transported 17 actively infected 
EVD patients and about 12 high-risk exposure 
patients. All have been diff erent in signifi cant 
ways: two patients died after our transport – one in 
Leipzig, Germany, and one in Omaha, Nebraska. 
We never heard why the German patient died; he 
did not appear any sicker than many o� the other 
patients we transported. But the Nebraska patient 
was clearly extremely ill when we picked him up; 
he was able to ambulate onto, but not off  of, the 

plane 15 hours later. 
Almost all o� the patients had had no laboratory 
investigations done prior to our transports, with 
the exception o� one that had state-of-the-art 
treatment and evaluation prior to us picking 
him up. Almost all patients have had fever and 
diarrhoea, some with bloody diarrhoea. Many have 
had nausea and vomiting. We have transported 
Americans, Europeans, Africans and one Cuban. 
We pre-treat all o� the patients with IV Zofran 
and Acetaminophen.  
The logistics o� the fl ights have been relatively 
constant. We fl y to Dakar, Senegal, take a 14-hour 
duty break, then fl y to Sierra Leone or Liberia to 
pick up the patient, who is delivered to the airport 
– we do not go to the Ebola treatment centre. I� 
we fl y to Europe, it will be a six-to-seven hour 
fl ight, to the US a 14-to-15 hour fl ight. We have 
transported to Paris, Berlin,  Geneva, Leipzig, 
Frankfurt, Hamburg in Europe, and Omaha, NIH 
and Emory in the US.

How do you ensure the safety of your 
onboard medical crew during and after the 
repatriation of an EVD patient? 
When we were fi rst notifi ed about the possible use 
o� the ABCS for Ebola transports, we assembled all 
o� our medical staff  to re-learn the principles and 

“We have learned many 
things during our Ebola 
transports, including 
the role of the media 
and social media. 
‘Clipboard guy’ was a 
sensational example 
of that”

ITIJ spoke to Dr Michael Flueckiger, 
medical director of Phoenix Air Group, 
about his professional experience in 
evacuating infectious patients
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practice o� PPE (Personal Protection Equipment) 
use. We practiced PPE use when the ABCS 
was fi rst developed four years ago, but had not 
had regular re-training. From the beginning, 
our guiding principle was ‘no millimetre o� skin 
exposed’ so we developed protocols for the use 
o� Tyvek suits, hoods, booties and gloves. We 
use double booties and gloves, and either a single 
internal (to the hood) mask or double internal and 
external mask depending on the preference o� the 
individual. Conditions in these countries in the 
summer months are extremely hot and humid, so 
some medical personnel preferred one mask over 
the other for reasons o� fogging. We did not and do 
not use PAPRs (powered air purifying respirators), 
as we go in and out o� the tent often; they are very 
expensive, and carrying the mechanical equipment 
involved with them is very cumbersome. We try 
to limit our time in the PPE to under 30 to 40 
minutes i� possible.
We have a buddy system for donning and doffi  ng 
the PPE. We do not let anyone doff  the PPE 
without coaching from another person, as that is 
the most dangerous part o� the PPE use. And o� 
course we have a coach check the integrity o� the 
PPE prior to entering the ABCS. We completely 
drape the main cabin o� the aircraft with plastic 
sheets for patient loading and unloading. The 
patient is also given full PPE, with clean booties 
for loading and unloading; but once in the ABCS 
they can remove the PPE for better comfort. Pilots 
have no role in any patient-related activities and 
remain at a clear distance from the aircraft during 
loading and unloading.

How is the handling of an Ebola patient 
different to the handling of a patient who 
has been the victim of a previous virus 
outbreak such as SARS? 
Essentially no diff erence. The ABCS has a negative 
air fl ow system, and we use that even with Ebola 
patients. I� we had a SARS or MERS patient, for 
example, our procedures would be the same.

Your appearance as ‘clipboard guy’ in 
the world’s media – where images of you 
plain-clothed and assisting a medical crew 
in Hazmat suits onto a plane caused a 

frenzy of concern – highlights the general 
misunderstanding of how Ebola is spread 
and the often sensational nature of media 
reporting around such virus outbreaks. Does 
such behaviour help or hinder your job?  
We have learned many things during our Ebola 
transports, including the role o� the media and 
social media. ‘Clipboard guy’ was a sensational 
example o� that, but Phoenix Air Group has dealt 
with the media from day one o� our transports. 
Two weeks after the fi rst two patients were 
transported, Phoenix organised a press conference 
held in one o� our hangars, which served very 
well to give us the chance to explain what we were 
doing and how we were doing it. 
There was signifi cant concern expressed initially 
about ‘bringing Ebola to the US’. We have learned 
that ‘perception is everything’ when it comes to 

the media, so an episode like ‘clipboard guy’ – even 
though I was following protocols as we had done 
on all previous transports – gets interpreted in very 
erroneous ways just because o� ‘how it looks’. We 
have also seen reporters willing to say things they 
think ‘must be true’ without confi rming them. For 
example, one reporter did a story on the ABCS 
with a ‘virtual chamber’ inside the ABCS that 
doesn’t exist. And another reporter fi led a story 
about Phoenix doing two Ebola transports on the 
same day because a picture emerged o� both o� 
our grey G-111s sitting on the tarmac in Dakar. In 
reality, one was on another non-medical mission, 
but they didn’t bother to fi nd that out. In general, 

the media has not had a negative or positive 
infl uence on what we’ve done, except that it has 
required a lot o� time in ‘dealing with them’.
One o� the big impacts from the media-fuelled 
hysteria surrounding Ebola, and especially after 
the Thomas Eric Duncan case in Houston, was 
the limitations put on some o� our medics by 
their other employers. Many o� our medics fl y 
rotor-wing air ambulances as well, and some o� 
these companies have told them that they cannot 
continue rotor-wing fl ights i� they continue to 
do Ebola work – completely irrational, but it has 
had a big impact on our staffi  ng. The hysteria also 
resulted in Phoenix having to alter fl ight patterns 
to comply with federal regulations about aircraft 
coming into the US from West Africa, so that we 
now have to land at one o� the fi ve designated 
entry points for those planes.

What is your overriding opinion of 
the readiness of the international air 
ambulance community in response to 
the current Ebola outbreak? Do you 
think that, in future, there will be better 
systems in place to respond more quickly 
to such outbreaks? 
I believe the international air ambulance 
community was almost completely unprepared for 
this Ebola outbreak. Fortunately, the groundwork 
was done for Phoenix Air to begin use o� the 
ABCS. We had always said about the ABCS that 
‘we hope we never have to use it’, but it was exactly 
what was needed for this situation. I think the 
general medevac industry now better recognises the 
need to be prepared, and there are several ABCS-
similar containment units under development, 
including from the US military. I think our 
preparedness for any future highly contagious 
disease epidemic will be much more timely and 
robust. The medical, public health, air ambulance, 
NGO and governmental communities have learned 
tremendous amounts from this Ebola experience.

“I think the general 
medevac industry now 
better recognises the 
need to be repared 
... our preparedness 
for any future highly 
contagious disease 
epidemic will be much 
more timely”

“From the beginning, 
our guiding principle 
was ‘no millimetre of 
skin exposed’”
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New European Union (EU) legislation is set to 
harmonise current national rules on flight time 
and duty time limitations across the European 
aviation industry. The new Commission 
Regulation (EU) No. 83/2014 comes after the 
European Aviation Safety Agency (EASA) – the 
EU authority in aviation safety – put forth an 
‘opinion’ for an amendment to an existing piece 
of legislation – the Commission Regulation 
(EU) No. 965/2012, which lays down technical 
requirements and administrative procedures 
relating to air operations.1 
As a result of this ‘opinion’, No. 965/2012 has 
now been amended to include new flight and 
duty time limitations and rest requirements, to 
form the new No. 83/2014, also referred to as ‘the 
EASA FTL (Flight Time Limitations) framework’, 
which has now been adopted by the EU as part 
of its Air Operations Regulation. The individual 
European national aviation authorities will 
oversee the implementation of the new legislation 
that will apply to scheduled Commercial Air 
Transport (CAT) operations with aeroplanes. To 
ensure that the regulations have been correctly 
implemented, this area will now be part of the 
EASA Standardisation Audit process.
To enable the amendment, in Annex III to 
Regulation (EU) No. 965/2012 a Subpart FTL was 
added. ‘Subpart FTL’, also called ‘Subpart FTL of 
Annex III’ (which, thus, now forms part of No. 
83/2014), establishes the flight and duty time 
limitations and rest requirements that need to be 
met by affected operators and flight and cabin 
crew members. Regulation No. 83/2014 will 
become effective in February 2016.

Gearing up for the transition
Flight and duty time (duty times start before the 
flight and can include the hours when a crew 
member is on standby) limitations are needed 
to ensure that pilot fatigue does not endanger 
flight safety, and by February 2019 operational 
data will be reviewed by EASA to evaluate the 
effectiveness of the new rules. The impact on 
aircrew alertness of, for example, ‘duties of more 
than 13 hours at the most favourable time of the 
day’ will be reviewed. 
Whether flight and duty times are likely to 
increase or decrease for most operators, and 
what the new restraints will be, ‘depends on 
the types of operations they are performing 

and on what was applicable before the new 
rules become active’, an EASA spokesperson 
explained to the Air Ambulance Review.
To offer additional protection against flight crew 
fatigue, the new framework also includes Fatigue 
Risk Management (FRM). “FRM provisions 
are now part of this new FTL framework and 
in line with the overall aim pursued by Safety 
Management Systems (SMS), where the operator 
has the responsibility to monitor and manage 
the risks, including those that may result from 
crew fatigue, as relevant to its particular type of 
operations, aircraft, context, and so forth,” the 
EASA spokesperson said.
Since No. 83/2014 flight and duty time 
limitations for other types of CAT operations 
(such as emergency medical service and 
single-pilot CAT operations) are still under 
development, and operators with aeroplanes 
with a maximum operational passenger seating 
configuration (MOPSC) of 19 or less are exempt 
(under the new rules these are considered 
an ‘air taxi operation’, rather than ‘scheduled 
commercial air transport’) there will only be a 
few select fixed-wing air ambulance operators 
affected by the new rules. Some of these have 

already begun to gear up for the transition, 
however, making their operations compliant 
according to the latest scientific developments 
detailing what is considered safe when it comes 
to fatigue among aviation crew.

Operator responsibilities 
The new regulation establishes the requirements 
that have to be met by an operator and its crew 
members with regard to flight time and duty 
time limitations and crew rest requirements. The 
regulation states, for example, that operator duty 
rosters need be planned in a way that enables 
crew members to remain sufficiently free from 
fatigue so that they can operate to a satisfactory 
level of safety in all circumstances, a UK Civil 
Aviation Authority (CAA) spokesperson told the 
Air Ambulance Review.
Requirements on ‘suitable accommodation’ 
would, for example, require a separate, quiet 
room for each crew member, set up for sleep 
with temperature and light regulating measures 
and food and drink provisions. Crew members 
themselves need to comply with the new 
regulations as well, and they need to plan for, 
and make optimum use of, the opportunities     >> 

Moving with the times
Femke van Iperen investigates the 
impact of new EASA flight time 
and duty time limitations on the 
fixed-wing air ambulance sector
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for rest provided. In addition, operators should 
regularly perform risk assessments and training 
regarding crew member fatigue, and they should 
take necessary fatigue-mitigating steps. 
The new regulation is characterised by a change 
in regulatory approach, according to the CAA, 
which, it says, is more focused on operators 
actively having to demonstrate compliance in 
how they manage crew fatigue. New processes 
and procedures will have to be developed by 
affected operators, who will also have to show 
how they can meet these new responsibilities 
before they transition.2

EASA told the Air Ambulance Review the 
new EU FTL framework ‘has been developed 
with scientific knowledge and operational 
experience of EU operators and crews as a 
more complete and up-to-date FTL framework 
to manage crew fatigue more efficiently as 
relevant to European operators and airlines’, 
and it will be reviewed on effectiveness based 
on operational data. For example, the impact of 
the amount of hours spent on duty on aircrew 
alertness will be assessed.
According to Stefan Becker, head of corporate 

development at Swiss air ambulance provider 
Rega, an EASA Fatigue Risk Management 
Systems (FRMS) workshop in November 2014 
showed that the major airlines and air cargo 
players in the fixed-wing industry have already 
implemented, or are implementing, FRMS: 
“Certainly, these players can be considered 
as early adopters, and I am convinced we are 
on the right track towards performance-based 
regulation with a proven additional safety 
benefit. I would like to emphasise that also 
EASA seems to follow in the FRMS approach. 
It will be up to the national aviation authorities 
to approve the different FRMS concepts. 
Guidelines for these implementations and 
the approvals have to be worked out on an 
independent and scientific basis.”

Who does it concern?
The new FTL framework – concerning fixed-
wing CAT scheduled and charter operations 
on aircraft with an MOPSC of 19 or less – also 
naturally applies to fixed-wing air ambulances: 
“Air ambulance services are considered as 
normal CAT operations that come under 

83/2014,” the EASA spokesperson confirmed 
to the Air Ambulance Review. However, flight 
time and duty time limitations for other types 
of CAT operations are still under development, 
the spokesperson explained, listing ‘Emergency 
Medical Services (EMS) by aeroplanes and 
helicopters’ and ‘air taxi’ and ‘single-pilot 
operations by aeroplanes’ as examples of those. 
‘CAT operations by helicopters’ will also be 
added at a later stage, and, according to the 
CAA, in the future new rules will also cover 
ultra-long-range operations and non-commercial 
complex operations.
The ongoing work for flight time and duty time 
limitations related to emergency services ‘is still 
preliminary and [in these cases] there is no FTL 
applicable; national rules apply to EMS’, said 
the EASA spokesperson, underlining that air 
ambulance services need to be differentiated 
from other emergency services such as ‘EMS 
operations, which are specifically defined and 
where the vital urgency of the transport is stated’. 
While national rules will continue to apply to 
EMS operations, the new regulation will only 
affect a select few air ambulance operators in 
Europe when it becomes active in February 
2016. “It must be said that the new FTL will 
not have any further impact on fixed-wing 
air ambulance operators with aircraft of a 
MOPSC of 19 or less,” said Captain Karl 
Baumgartner, manager of flight operations for 
Tyrol Air Ambulance GmbH, Austria, which 
operates a Dornier 328 that can be configured 
to more or less than 19 seats: “The fixed-wing 
air ambulance operation is subsumed under 
this exemption; most European fixed-wing air 
ambulances operate aircraft with MOPSC of 19 
or less,” he added.

Operator changes
Depending on what was applicable before the 
new rules become active, some of the affected 
fixed-wing air ambulance operators have applied 
or will have to apply changes to their flight and 
duty time limitations and rest requirements for 
crew members. For its aircraft with an MOPSC 
of 20 or more, for example, Baumgartner 
told the Air Ambulance Review that Tyrol Air 
Ambulance, which will start working on the 
implementation of the new regulations soon, 
and which anticipates the authorisation process 
to take at least three months, is making plans 
for its compliance manuals to be submitted to 
the competent authority before 18 November 
2015. The company has already adjusted and 
implemented the new requirements in its 
operations and manuals.
According to Becker of Rega, in terms of flight 
and duty time regulation, an operator and 
operation-specific FRMS should cover the well-
intended risk management of crew fatigue, and 
in the case of Rega itself, he explained: “Already 
in 2009, Rega had identified crew fatigue as 
an operation-inherent hazard with a not-to-
be-underestimated subsequent risk potential. 
Several studies have been conducted since 2010 
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to identify potential fatigue risks and to develop 
mitigation strategies in order to confirm or 
improve the risk management of fatigue,” he said.

Dealing with fatigue
How are some of the affected fixed-wing air 
ambulance operators dealing with crew fatigue 
in particular? Becker explained that to ensure 
high levels of proficiency and reliable data, 
as well as independent study results and 
full compliance with business and scientific 
ethics, Rega has teamed up with a scientific 
consultancy for fatigue research. Together with 
the external consultants, he explained, the 
Rega FRMS team has conducted assessments, 
training and evaluations to address fatigue in 
their aeromedical operation. “It is not fatigue 
itself that poses an operational risk, but the 
physiological consequences caused by fatigue. 
Thus, Rega had decided to implement a FRMS 
as an integral part of its SMS,” Becker said, 
adding that several assessments and studies 
have been conducted in order to draft the 
FRMS policy, FRMS processes including 
safety assurance processes, and FRMS safety 
promotion processes. According to Becker, such 
mitigation strategies are useful as they are of 

both a preventive and reactive nature: “One 
of the studies clearly showed that cumulative 
sleep debt is not an issue for Rega air ambulance 
crews, whereas the risks associated with long 
duty periods have to be taken into account.”
Becker also explained that another study it 
conducted proved that Rega is able to predict 
its crew’s performance by software tools, 
for example on long-haul missions, with an 
accuracy of between minus four per cent 
and plus three per cent, compared to actual 
performance as assessed in the study. “Thus, 
sub-optimal performance levels are avoided, 
especially during critical flight phases by time 
shifts in the mission planning or augmented 
crews,” he said, adding that early activation of 
the crew and, if necessary, pre-positioning with 
a night stop ideally in the same time zone is a 
real benefit. 
“Another example of preventative organisational 
methods by Rega are certified class-1 crew 
rest facilities in all its CL-604 Challenger jets, 
providing augmented flight crews with the 
possibility to get sufficient in-flight rest,” Becker 
added. These aircraft have an MOPSC of 19 
seats, so are exempt from the new regulation, 

but Rega has nevertheless dedicated resources 
to the continuous training of its crews in fatigue 
awareness, crew resource management, and 
preventative and reactive mitigation strategies. 

Future
So, will the new regulations be a good thing 
for the fixed-wing air ambulance sector? While 
for Tyrol Air Ambulance the new regulation 
will be stricter and more detailed, in general, 
Baumgartner argued, it would not be a ‘quantum 
leap’. “The only advantage of the new regulation 
is the harmonisation of the FTL in the EASA 
community,” he said, adding: “The consequence 
might be that the competition gets significantly 
more equal. In this context, the new regulations 
are accompanied by a positive feeling.”
However, Baumgartner thinks most of the 
European fixed-wing air ambulance companies, 
like Tyrol Air Ambulance itself, have not 
adopted FRM measures until now: “The 
documentation of FRM in the SMS, as well 
as the necessary training for crew members, 
personnel responsible for preparation and 
maintenance of crew rosters and management 
personnel (especially the CEO and CFO) is 
already in process [in Tyrol AA],” he said, 
adding: “Documentation and training is one 
thing, but the key to success is its acceptance by 
the people who are going to be taking part in it.”
Reminding us of the simple fact that no-one 
would like to operate an aircraft with overtired 
flight crew, Baumgartner said: “I think everyone 
is open-minded, because there is no discussion 
about the risk of fatigue in aviation. At the end 
of the day, one effect of the new regulation will 
be the increase of staff resources in conjunction 
with additional costs. The big question is: ‘Who 
is going to pay for all this?’.”

For affected air ambulance companies such 
as Tyrol, Becker argued that an approach 
to harmonise the regulatory framework 
across Europe is welcome. “Especially when 
minimum standards and a target level of 
safety are defined,” he said, adding that the 
new performance-based regulatory and less 
prescriptive approach of EASA is a real benefit, 
as it ‘permits air ambulance operators to identify 
and address their very specific risks in order to 
increase flight safety’.
Comparing the new performance-based 
methodology to the current approach of national 
authorities, where ‘hard rules’ on maximum 
duty and flight periods and minimum rest times 
are the standard, Becker argued that because 
these vary per country, they are thus harder to 
grasp across the board. He called the new EASA 
safety performance-based approach more useful 
in that ‘it permits air ambulance operators to 
identify and address their very specific risks 
in order to increase flight safety’. “Such a ‘soft 
rule’ is by far more risk and cost efficient, and, 
consequently, more economic,” said Becker, 
adding, “on the other side, a soft rule is also 
more difficult to monitor for authorities.”
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A day in the life of...

What first drew you to working as a 
medical crewmember for an international 
air evacuation provider?
My interest has always been in ER critical care, as 
well as fl ying and travelling. While I was working 
in the ER, a colleague with a similar background 
introduced me to the concept o� air ambulance 
medicine. My career background, though, has 
always been emergency medicine. I graduated 
from the National University o� Singapore in 
1986 with a degree in Medicine and trained in 
hospitals there fi rst.

Although we know that no two days are 
ever exactly the same for air ambulance 
crew members, could you describe what a 
‘typical’ day for you in your role might be?
I have a team o� people who assist me with the 
usual tasks – such as organising patient care in 
overseas locations, getting medical updates on 
patients, fi nding out when they can be discharged 
and making appropriate travel arrangements back 
home – allowing me to concentrate on making 
the best decisions for the medical management 
o� patients. I also still escort patients on fl ights 

ITIJ spoke to Dr Hashim Johan, 
regional medical director of AA 
International (part-owner of 
AeroMed Asia) in Singapore, about 
his professional experiences as a 
medical escort, responsibilities, and 
industry challenges

where possible. 
Some o� the most common challenges I face day 
to day include getting approval from insurers and 
getting accurate medical reports from treating 
doctors in remote locations, especially in the Asian 
region, Eastern Europe, and the Middle East. 

Air ambulance medical crew often say that 
the information provided by assistance 
companies about a patient is sometimes 
incomplete or inaccurate. How often do 
you arrive to pick up a patient and find 
them in a different condition to what you 
were expecting?
I would agree that the information provided 
to us is often incorrect, or simply not current. 
The best way to get around this is for me to 
speak to the treating doctor directly. However, 
this is not always possible due to diff erent 
time zones, diff erent languages, or because the 
treating doctor is not available. Occasionally, I 
have had to leave patients in the hospital as the 
patient’s condition was signifi cantly worse than 
what we were expecting. However, this is a rare 
occurrence. This is the very reason, though, 
why it is extremely important to obtain accurate 
information before launching a mission.

What, in your opinion, is the single most 
valuable piece of portable medical kit that 
you carry onboard the aircraft, and why?
Oxygen: there is no substitute for it. We also carry 

kit including a ventilator, Propaq monitor, AED 
and infusion pumps.

Turning to the future of medical devices 
onboard aircraft, how do you think 
advancements in medical technology will 
affect air ambulance operators in the 
future?
Advancement o� medical technology would just 
mean that we can transfer more critical patients 
from one centre to another. For example, the 
portable ECMO (extracorporeal membrane 
oxygenation), which allows you to take over a heart 
and lung function, is now being used and allows 
more critical care patients to be transferred.  

What sort of training are AeroMed Asia’s 
medical crew obliged to undergo before 
they can fly with the company?
They should have experience working in an ER or 
in critical care; all our doctors have had more than 
10 years’ experience in critical care, emergency 
medicine and aviation medicine. Subsequently, 
they need to undergo courses such as ATLS, 
ACLS, critical care medicine, and an aviation 
medicine course, to understand how fl ying aff ects 
a patient’s physiology. Finally, one o� the most 
important things is that they should have the 
ability to think outside o� the box. Obviously, there 
is no test to perform for this parameter – it is all 
dependent on how the employee manages the case 
outside the setting o� the hospital, dealing         >> 

a medical
director

“I enjoy anticipating a 
situation that is always 
changing. I am an 
adrenaline junkie”
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with the many challenges that may arise during 
the patient transport – medically, administratively 
and operationally. 

What do you think about the various 
international accreditation options 
available to air ambulance operators? Do 
you perceive them as being valuable to 
your business?
They do create a certain standard that must be 
attained. However, the actual value would depend 
on how strict the operators are in maintaining the 
standard. AeroMed Asia is not accredited. 

What do you enjoy most about your role as 
a medic on board air ambulance aircraft?
I enjoy my practice in medicine, travelling, and 
I enjoy anticipating a situation that is always 
changing. I am an adrenaline junkie.

What’s the most memorable mission you 
have carried out so far in your career?
There was a wing-to-wing transfer, and the 
handing-over team accidently extubated the 
patient on the tarmac. As I was part o� the 
receiving team, I had to intubate the patient as 
quickly as possible on the tarmac and in poor 
lighting with an impending storm coming in! The 
pilots and my nurse helped out. Without them it 
would have been extremely diffi  cult.  
However, there was another mission that I did 
and I guess it was by far most memorable. I was 

in the Middle East and the patient had COPD, 
was 70 years old, had been bed ridden for a 
month, and was oxygen dependent. Due to a lack 
o� communication, the patient’s condition was 
not clearly made to us, but the report came in as 
‘fi t to fl y in a commercial aircraft’. We managed 
to get the patient to the airport and, as he was 
oxygen dependent, we had to bring the portable 
oxygen with us. However, the airport security 
did not allow us to bring the oxygen through! 
During the commotion that followed, and rounds 
o� explanation, the patient collapsed – literally 
falling out o� his wheelchair. As there was no clinic 
at the airport, I needed to get the patient onto 
the plane – where the nearest oxygen was – as 
quickly as possible. I decided to carry the patient 
in a ‘fi reman’s lift’, and ran to the aircraft door – 
breaking all airport security protocols along the 
way, and resulting in the airport police drawing 
their weapons on me. Thankfully, the airline crew 
allowed us onto the aircraft, and the patient got his 
oxygen and survived.

 What is the hardest part of your job?
Giving family members bad news.

“I decided to carry 
the patient in a 
‘fireman’s lift’”
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