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INTRODUCTION

International travel is a fact of modem life. Approxi-
mately 5% of the population of “first world” countries
travel abroad cach year on business or government service,
for education or voluntary work, and increasingly for rec-
reation/tourism. Inevitably, a proportion of these travel-
ers will become ill or suffer an injury. The elderly, those
from sedentary occupations, and those who participate in
hazardous pursuits such as diving and skiing are ali over
represented among travelers. 1t has been estimated that
5% of those who travel have seme form of chronic condi-
tion, often cardiorespiratory.’ In addition, the proportion
ol travelers with chronic diseasc is increasing. There is
also the risk of exposure to endemic conditions in the
regions of travel - €.g., malaria or other tropical illness and
parasitic discase. Furthermore, travel itsclf poses certain
risks such as the well reporled “economy class syndrome™
(deep venous thrombosis).?

Most countries which are “exporters” of significant
numbers of travelers have some form of agency which
offers health information and recommendalions on im-
munizations and prophylaxis, such as the 1.S. Public
Health Service Information for Travelers program and the
Department of Foreign Affairs and Trade in Australia®*
However, some counirics do not have such a service.
some travelers may not avail themselves of the recom-
mendations, and some unfortunates may succumb in spite
of following all recommendations.

Mosl travelers who sustain illness or injury abroad
will be able to be treated locally, and travel home unaided
when recovered or in convalescence. However, somie sce-
narios suggest or mandate the need for air meedical trans-
porl. These are outlined in the next section.

Intermational medical wransports involve, by defini-
tion, a minimum of twe countries.  They may inveolve
many more than this: the patien{’s nationality, referring
location, destination and the origin of the air medical
service may all be different countrics. To usc an actual
case cxample, an American SCUBA diver with decom-
pression sickness in one of the Pacific Islands, flown by an
Australian air medical team to a hospital with hyperbaric
facilities in New Zealand.

In closely spaced countries, especially with land
borders (e.g., parts of Burope) some intemnational medical
wansports may occur by road or by helicopter, Some heli-

copter emergency medical service (HEMS) operations, es-
peciaily in paris of the Europesn Union, even encompass
cross border scene responses, usually conducted within
a prearranged legislative framework and reimbursement
agreement.’ These arc best viewed as an expansion of the
scope of some domestic HEMS operations, rather than as
typical international medical transports ,and will not be
further considered here. Typically, intermational medical
transporlation involves the use of fixed wing aircraft
—either dedicated air ambulances, or on board regular pas-
senger transport (RPT) flights.

As long as people travel intemationally, international
air medical transport wilt continue o be required. While
the majority of such patients are less i1l than those carried
by a typical domestic air medical transport operation, such
as a HEMS program, the very nature of fong distance air
medical transport creates its own special problems.

INDICATIONS FOR INTERNATIONAL
PATIENT TRANSPORT

The rationale for wansport can be broadly divided
inio five categories: Lack of Appropriate Local Medical

Facilitics; Reguirernent for Ongeing Care; Regulatory Re-
guirements; Financial Incentives; and Political Unrest.

Lack of Appropriate Local Medical Facifities

A patient may be in a country or region that lacks
the medical facilities required for their Hiness or injury.
This may include patients from this (their own) country
who tequire specialized therapy not available locally.
For example, the French Pacific territory of Nouvelle
Caledonie (New Caledonia) has a contractual arrange-
ment with an Australian hospital system and an air
medical program 1o transport and treat nationals requir-
ing cardiothoracic surgery and some other tertiary scr-
vices. In an ideal world, such arrangements would be
universally available — however, currently it is Hmited
to a few jurisdictions, and occasional cases funded by
philanthropy, community fundraising, or family wealth,
More commonly, the patient is an overseas visitor, Many
popular destinations for either traditional or ““adventure”
tourism do not have access to medical services of the
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standard that those visiting would expect in their own
country. A seriously ill or injured patient in such a loca-
tion may represent a dire medical emergency requiring
urgent response.

Requirement for Ongoing Care

Even where adequate acute care is provided, there
may still be an indication for medical transport in the
post acute phase. Travelers may sustain permancntly
debilitating conditions such as major cercbrovascular
accidents or quadriplegia, or other conditions in which
they face prolonged recovery, such as head injury or
Guillanc-Barre syndrome. Even if the debility is not
permanent, language problems or separation {rom
family and friends may provide strong social indications
for relatively early transport.

Regulatory Requirements

Paticnts with medical conditions may be {orbidden
by airline regulations o travel without a medical escort.
On some atrlines, patients who have sustained an un-
complicated acute myocardial infarction may be pro-
hibited from flying alone several weeks after the event.
This is despite the fact that they may well have been
discharged from hospital during the first week. With
a medical cscorl, they may be permitled to fly much
sOoner.

Financial Incentives

Medical expenses in some countrics are relatively
higher than in others. Particularly for residents of coun-
tries with universal health coverage, it may be far more
expensive {o be hospitalized abroad than in one’s own
country. Despite the cost of air medical transport, it may
be more cost effective to transport patients to their home
countries early in their illness than to wait for complete
recovery abroad. There are also payment limits on most
travel medical insurance policies.

Political Unrest

Throughout the world there are many countries
undergoing violent political upheaval. A traveler unfor-
tunate enough to become il in one of these countries
faces the dual problem of uncertain medical care and
uncerfain personal security. Additionally, such sitna-
tions may result in an influx of peacckeeping and aid
personnel, who may not be welcomed in local medical
facilities, and/or may be unable to access care due to
scarce resources. Despite the possible risks involved for
both the patient and escorts, carly medical transport may
be the best option.

ACTIVATION AND COMMUNICATICNS

As illustrated by the above scenarios, patients for
whom international air medical transport is requested
can vary {rom the stable and asymplomatic to the des-
perate. Before transport can be arranged, as much in-
formation as possible about the condition of the patient
should be ascertained. Ideally this should be done by
direct contact between the air medical service and the
referring physician. The physician either performing
or coordinating the transport should make the contact
singe their clinical and transport experience will help
mirimize communication problems and avoid the situ-
ation where the patient’s condition turns out o be quite
different from the initial descripiion. A conference cail
including the referring, transporting, and accepting staft,
plus interpreters as required, is ideal,

Once information is gathered on the patient’s loca-
tion, condition, care provided and destiration hospital,
the coordinating physician needs to determine:

+ The urgency of the transport.
The level of expertise {(MD, RN, EMT-F, RT, etc.}
and aumber of ¢linical staff required.

s The type of cquipment and consumables/drugs 1c-
guired.

e Whether the destination facility is appropriate.

Particularty in emergency cases the medical as-
sistance company or tansport service may be the paint
of contact and in those cases will need to Jocate @ bed in
an appropriate acute care facility. There is little value in
{ransporling a paticnt to a refesral center lacking the ca-
pability 1o manage the acute condition and foreseeable
complications. During the initial phases of coordinating
a mission, confirming the transfer request and bed avail-
ability with the recciving facility and physician (if known)
is critical.

LOGISTICS

“Amateurs talk tactics — professionals talk logistics”
— anonymous military maxim

Logistics take on greal significance in intemational
air medical transport and are often the major determinant
of success ot failure. The successfid organization of most
international medical retricvals requires the services of a
large number of professionals apar from the medical team
and coatroiling physician. Logistics planning depends on
aceurale information, as outlined above, including: loca-
tion and (&t least approximate, e.g., which city) destina-
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tion; and urgency of transport, based on the patient’s con-
dition and level of care available.

From this, the length/duration of flight can be deter-
mined for flight planning, refucling planning and aircraft
selection. Duration of secondary ground (ransport at each
end, which may be lengthy in some cases, will also need
1o be estimated, and factored into flight and medical crew
duty times. Dugation of transport will be used to estimate
consumption of battery power, drugs/fiuids and oxygen. as
well as whether medical crew duty tirne limits will require
extra team members. This may influence whether a Jarger
aircraft is required.

For non-emergent transports, the opportunity exists
10 optimize timing of transpoit within a “window of op-
portunity” when the risks and workload of transport are
least (e.g., when a ventilated patient is stable, but belore
development of secondary problems such as stress ulcer-
ation, deep venous thrombosis, nosocomial pneumonia,
etc.).

Selection of medical escorts is more complicated than
merely sclecting the next name on the roster. While staff
for international air medical transport are by definition ex-
pected to have passports, visas may be required depending
on the referring couniry and the nationality of the escort,
Some counirics may bar entry to certain nationalities or
prohibit their own citizens from visiting specified lands
{(e.g., the U.S. Department of State's proscribed list). In
most situations, visas can be obtained through the ap-
propriate Embassy, but for urgent transports an wrgent
visg exemption may need o be sought {rom the appro-
priate consulate, which will supply documentation to that
effect.

Immunizations may be required to enler a particular
country or (0 retura o onc’s country of origin alier fravel-
ing to regions with endemic infectious discascs. National
agencics such as the U.S. Public Health Service dispense
information for travelers, and the Centers for Discase
Control and Prevention (CDC) Disease Informalion
Hotline can provide additional data.®

Language barriers may exist between any combina-
tion of the patient, the referring country, the destination
country and the air medical leam. II' none of the escorts
can speak the language(s) concerned, consideration should
be given o taking an additional designated translator, or
organizing inlerpreters via the appropriate consulates.

Financial considerations must also be taken into
account for the transport teamn going abroad. Appropriate
credit cards and cash reserves may need to be organized
and provided to the cscorts.

An issue of concern is the transportation of narcotics
or other dangerous drugs. All controlled drugs must be
declared on entering a foreign country. It is valuable to
have an official letter or certificate from one’s government
giving permission for the air medical tcam to be in posses-

sion of specified quantities of narcotics and other sched-
uled drugs. Ideally, this should be supported by a letter
from a consulate of the country that the team is entering.
The presence of a physician on the transport may make
the transport of narcotics somewhat less problematic (see
helow),

For non-emergent long distance transports, transport
of the escorts 10 the patient must be done safely and with
comfort so that the crew can arrive rested. They will need
o remain with the padent long enough to fully assess
the patient's medical condition and to recover from the
outward flight prior to the transport home. Twenty-four
hours or longer may be required. Escorts will need (o be
accommodated within reasonable traveling distance to the
patient, with adequate perscnal and equipment security.

Logistic problems may also occur on arrival in the
country of destination, such as landing clearances and the
need Lo book secondary road ambulance transport. Arrival
documentation and clearances will need to be completed,
and this should be arranged in advance. Customs and irn-
migration services in most jurisdictions and circumstances
are willing to board the aircraft on arrival and complele
the formalities, provided adequate notice is given.

Legal requircments of the referring or receiving
country may need 1o be complied with. The receiving
hospital and the air medical service may also wish to seck
a guarantee of reimbursement.

MEDICAL STAFEING

There is a misconception among medical and
nursing stafl not involved in air medical transport that
any doctor or nurse can act as a medical cscort for an
international air medical transport. More worryingly,
travel insurance companies who are the third party
payers for most international air medical transports
often share this assunption. This is erroncous. Just as
for rotary wing and shorter distance fixed wing medical
evacuations, the medical crew needs the training and
skills to manage any complications likely to arise during
transport; unike the former, international medical trans-
ports may Jast for up to 30 hours and complications are
more likely to oceur.

There is probably a greater case for incorporaling
appropriate physicians into the clinical team for inter-
national transports than for the same class of patients
transported domesticaily. Reasons for this include:

e Physician staft have far more uniform recognition ac-
corded to them in different countries than do nursing
staff.

» Physician-based teams are less likely to encounter
problems in such arcas as transport of narcotics,
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+ The prelonged nature of the transport and the uncer-
tain level of care al the point of referral make it more
likely that treatments will need to be changed and
not just continued,

s There may be resistance by referring staff to having
their medical orders counlermanded by non-physi-
cian staff.

s On-line medical control may not be possible for all
phases of the transport.

Conversely, however, most physicians <o not make
good critical care nurses. If extensive nursing carc is
required, a nurse should be incorporated in the clini-
cal team and not replaced by a physician. A composile
physician/murse team may be the best option in many
cases.

Clinical teams for international transports need suf-
ficient training, skills and authority to be able to alter
treatment protocols, not just continue existing care. As
a general rule, the level of patient care in transit should
attempt at least to match the general level of care (e.g..
coronary or intensive care) that the patient will require
at the receiving hospital. The team should be trained in
acute care medicine and aviation physiology and shoukd
have cxperience at resuscitating patients in confined
spaces. Dixperience in domestic air medical {ransport
is perhaps the ideal training ground. The team should
have {or add} additional expertise in any specialist dis-
cipline (e.g., pediatrics, obstetrics, or hyperbaric and
diving medicine, ete.) required for a particular patient.

Apart from medical training, several other factors
should be bome in mind when organizing escorts:
Numbers of Team Members; Logistic and Administra-
tive Capabilitics; Personality and Stress Issucs; and
Other Factors.

Numbers of Team Members

The numbers of team members may need to be in-
creased for prolonged transports. One would not expect
a single team to care for a ventilated patient in an in-
tensive care unil for more than 12 hours without relief,
Given the additional strains ol transpor(, staff should
certainly be on duty no longer than this. Regardless
of how organized, cscorts must have time away from
patient responsibility every few hours. The timing of
these breaks will depend on the level of care required
by the patient.

Logistic and Administrative Capabilities

As the principle problems encountered are ofien
logistic rather than medical, for unusual or potentially
problematic cases, senior staff’ experienced in inter-
national transport should be sent and/or consideration
given to incorporating an additional designated “red

tape cutter” in the team. 1f there is a language barrier,
at least one team member with appropriate linguistic
fluency will obviate the need to add an interpreter.

Persondlity and Stress Issues

International air medical evacuation is oflen a
stressful experience for the escorts. They are often
working with very sick or unstable patients in unfamil-
iar surroundings, sometimes compounded by language
barriers. In addition, they are subject to the siresses and
fatigue of prolonged flight. This may be exacerbated
by the difficulty, in emergency situations, of ensuring
that 2lt team members are ideally rested and refreshed
beforchand, Idealty, the team should have experience
working together and have compatible and mutually
supportive personalities.

Other Factors

A single physically smali escort may be adequate
for ground ot short daration air transport of a large im-
mobile patient, but will find it difficult managing the
care of such a patient alone on 4 prolonged international
transport. For certain national and cultural groups, as
well as some clinical sitnations (such as a sexual assault
victim), the gender of the escort may also be an issue
(scc below).

Selection of medical staff for international air medical
missions can be complex. Fach case must be handled on
its individual merits and the worst-case scenario should
always be kept in mind.

MEGICAL EQUIPMENT

Intemational air medical transport may create equip-
ment difficulties that can be anticipated and should be
planned for.  With adequate preparation, unnccessary
defays will be avoided and patient care will not be ¢om-
promiscd.

The intermational environment and the differing
levels of health care between nations mean that equip-
ment aspects of intcmational transport are oflen complex.
Ancedotal reports occasionally circulate about medical
escorts flying to 2 hospital {either in a chartered jet or by
regular passenger ransport), bomowing medical eqaip-
ment from the hospital for the transport then “Fed-Ex"ing
the equipment back to the referring hospital.  This ap-
proach is uniikely to be successful cutside the realm of the
apocryphal. The referring hospital or ambulance may not
have equipment or medical supphics (o lend in support of
the patient. This is in contrast to most domestic transports,
during which the referring hospital’s pipeline oxygen
supply and consumables can be utilized during assessment
and stabilization, and in some cases (¢.g., drug infusions)
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continued in transit. Foreign hospitals and vehicles may
have incompatible conncctors for oxygen tubing, suction
and electricity, Oxygen pressure may be inadequate to
activate a pneumatically powered ventilator. When co-
ordinating international alr medical (ransport, the ideal
situation is [or the transport team to provide all medical
equipment and supplies that may be required for routine
patient care and any possible deterioration. As described
above, this approach has logistic and flight payload and
planaing consequences.

NURSING AND MEDICAL STORES

The prolonged nature of many international medical
transports means that nursing procedures not normally
performed during domestic transports (i.e., eye, mouth
and pressure area care) may be required. The additional
volume of equipment needed may prove difficuit 1o
accommodate in smaller air ambulance craft and may
even creale stowage probiems aboard regular passenger
transport aircraft.  Positioning and securing medical
equipment within useful reach may be & problem aboard
regular passenger transport or other aircraft not fully
dedicated to the air ambulance role.

ELECTRICAL POWER

Most monitors and therapeutic equipment have in-
temnal batieries, but these have refatively limited capacity.
Intemational transports often tzke up to thirty hours and
utilize multiple vehicles. Even if using a dedicated air am-
butance, much patient care will take place before or after
flight, beyond the reach of aircraft power. In addition to
the transporl tirne itself, it is also important to account for
the transport to and from the airport and the time required
10 clear customs. This process will he time-consuming
and external power may not be available during this time.
Equipment with prolenged batiery life or the abiiity to use
multiple external power sources, or ideally both, is a major
asset,

Five major types of external electrical power may be
available:

1. 100 - 120 volt 50 Hz AC, as used in Notth and South

America, and parts of Asia

200 - 250 volt 50 Mz AC, as used in Burope, Japan,

Australia, Africa, parts of Asia, and the Middlc East

28 volt DC -- the standard cabin power in aircraft of

businessAight commercial class aircraff (i.e., air ambu-

lances)

4. 115 volt 400 Hz AC -- International Airline Transport
Association (IATA) standard for cabin power for air-
lines

[

[

5. 12 volt BC -- the near universal standard for road
vehicle power

Medical cquipment that can utilize all power sources
likety to be encountered is obviously advantageous. Alter-
natively, a separate universul power source for all devices
can be used. This can he a battery supply; like comput-
ers, nearly all monitors and infusion pumps utilize inter-
nal batteries supplying a 7.5 1o 12 volt DC current. Even
those devices which appear to run on 110 or 240 vol{ AC
almost always have internal ransformers. It is a simple
task for an experienced biomedical engincer to wire most
medical devices for external 12 volt DC. Bypassing the
AC supply may have the additional benefit of reducing the
electromagnetic “signature” of the device and its potential
effect on aircraft navigation systems. This effect has been
demonstrated for one popular iranspoert monitor.” Vehicle
hatteries are an ohvious example ol a large capacity 12
volit supply. However, airlines will not carry these due
1o the potential for acid spillage causing airframe corro-
sion. An alternative is 4 large gel cell type scaled baltery.
Another more complex but more versatile altemative is
a universal power adaptor unit, which may also incorpo-
rate additional batterics.t A third alternative is to use only
medical devices utilizing replaccable batteries. These
may be “off the shelf” devices intended for home or small
medical clinic use; altematively, devices may be custom-
ized by replacing rechargeable batteries with replaceable
ones. Ideally, all devices should allow battery changes
with no interruption of function, a feature found in some
infusion pumps marketed for patient controlied analgesia
and/or home use.

SUPPLY OF OXYGEN

Potential problems with oxygen during international
air medical transport include the requirement for a larger
supply for prolonged fights, the lack of standardization of
supply and ftlings between countries, and the problems
of oxygen supply and utilization aboard regular passenger
transport aircraft. The first is principally a concemn when
smabler aircraft are used [or Jong transports. A large adult
ventilated on a FiO2 of 1.0 will require up 1o 750 liters
of oxygen per hour. This volune may need o be sup-
plied for eight (o twelve hours or longer. Carriage and
changeover of additional cylinders within the cabin may
posc safcty hazards or violate local aviation poficies. It
may be possible to carry additional cylinders in the cargo
hold, but these will then only be accessible during refu-
cling stops. Liquid oxygen systems arc an obvious ad-
vantage for air ambulance aireraft involved in prolonged
transporls.  Another potentiai future development is the
oxygen concentratar. However, most current devices do
not produce oxygen under pressurc as is requited to power
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many transport ventilators. They also require an external
power source.

Lack of intemnational standardization of oxygen
syslems is another area that way prove problematic. It
is most likely to affect the air medical team altempling
to stabilize a patient at a foreign referring hospital. Ven-
tilator supply fittings may be incompatible with the local
intermediate pressure (410 kPa, 60 psi) outlets. Currently,
there are over twenty designs of outlets in use worldwide.
Some countries have more than one standatd fiting {e.g.,
the United Kingdom has both Schrader type and indexed
screw systems)? 1t is a relatively simple engineering
project to construct adapters for the outlets in usc in the
area of operations. The difficulty lies in defining this area
and obtaining details or sanples of the outlet fittings in
advance of being tasked.

A potential point of confusion is the different color-
coding of oxygen outlets, cylinders and fitlings in difler-
ent countries.” The International Standards Organiza-
tion (ISO) standard (used in British Commonwealth and
a number of other countries) color for oxygen outlets is
while, but in the U.S.A., it is green, while Germany and
some other European Union countrdes use blue.  Simi-
larly, while a yellow wall outlet supplics medicat air in
the U.S.A., in countrics with ISO coding yeliow significs
vacuum (suction) outlets.

Utilization of oxygen aboard regular passenger trans-
port aircraft can also be problematic. Some airlines will
supply, and mount in the aircraft, large oxygen cylinders
{or patient supply at a cost equal 1o that of the seut spaces
occupied by the cylinders. These cylinders will be from
the carrier’s country of origin and will typically be fitted
with regulators terminating in one of that country’s stan-
dard intermediate pressurc outlets,

The majority of airlines will not carry additional
oxygen. While International Civil Aviation Organization
(ICAQ) regulations require all passenger airlines to carry
oxygen sufficient for 1% of passengers for the duration of
flight at all times,” this supply may not be practical for
patientuse. Onboard oxygen is typically supplied in small
cylinders with combined regulator/flow meters capable of
delivering either 2 or 4 lilers per minute. This rate is insuf-
ficient for the patient already requiring supplemental O, al
sea level. For the patient on high flow O, by mask, it is
possible to rig a high flow system with *Y” connectors and
additional tubing -- but persuading the airline crow (hat
onc paticnt needs more than one cylinder at a time may
be difficule.

As this standard airline system will not supply oxygen
al standard pipcline pressure (350 - 410 kPa, 50- 60 psi), it
cannot be used to drive pneumatically powered transport
ventilators. Consequently, the ideal international trans-
port ventilator for use on RPT aircraft is an electrically
powercd model that wilizes ambient air. Afr can easily be

cnriched at the inlet point with oxygen at ambient pres-
sure from airline cylinders or other sources. The problem
then becomes one of supplying power for the ventilator,
as identified above.

An additional problem is ensuring the supply of
oxygen [rom the hospital to the aircrall, as well as on the
ground during refucling or other stopovers. This may be
a problem in seme countrics where oxygen is not readily
available and hence arnbulances may canry little or even
nonc. Enough oxygen must be supplicd not oaly (o get
1o and from the airport, but also 1o clear customs and imn-
migration. If in doubt, the transport team should take their
own pottable oxygen supply for the secondary transporta-
tion leg and even for use at the hospital. This then has
10 be factored into logistic planning, including, for airline
transport, obtaining a clearance for the cylinders to be
carried on board.

EFFECTS OF ALTITUDE

These are similar to those encountered in domestic air
medical transport bul greater in degree. Conunercial air-
liners Ay between 30,000 and 42,000 feet while maintain-
ing an interior cabin altitude equivalence of 5,000 to 8,000
feet. The cabin altitude obviously affects PaQ2 delivered
to the patient. Even with usc of dedicated air smbulances,
the higher cruising altitudes that may be required for inter-
continental fAight may preclude pressurization of the cabin
right down to sea level; however. lower cabin altitudes
than those expericneed during RPT may well be possible.
Altitude effects may interfere with the function and ac-
curacy of menitoring devices, such as capnographs and
gpirometers, while volume cycled ventilators will typi-
cally deliver higher tidaf volumes (han indicated at cabin
altitudes above sea level."

HUMIDIFICATION

A pressurized aircraft can provide a cabin altitude
cquivalent to a lower altitude, but it cannot duplicate the
typical water vapor content of air at these lower levels.
Reduced humidity becomes of considerable significance
in the patient ymdergoing profonged transport where the
normal humidifying mechanisms for inspired air have
been bypassed, such as intubated patients or those with
trachcostomies.  Passive heal and moisture exchange
(“HME", “Swedish nose™), or active hwnidification
arc two means to resolve this problem. Advamages of
the former include simplicity, Hght weight, no electrical
power requirements and a posilive contribution (o infcc-
tion control. Advantages of the latter include better per-
formance and the ability Lo actively warm the patient. As
a general rule, longer transports, those invelving pediatric
or elderly patients and patient conditions which compre-
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mise temperature homeostasis (burns. sepsis, use of para-
lytics™) are relative indications for active humidification.
If active humidification is not employed, additional insen-
sible losses during prolonged transport may significantly
impact fluid balance and should be considered in calcula-
tion of baseline (lid requirements.

EFFECTS OF THE AVIATION ENVIRONMENT ON
EQUIPMENT

The effects of noise, vibration and acceleration on
medical equipment are similar to those faced in domes-
tic air medical transport or ground ambulance operations.
They have been well discussed elsewhere in this text. "

EFFECTS OF MEDICAL EQUIPMENT ON AIRCRAFT

This is particedarly relevant to the use of regular
passenger transport aircraft or other non-medically dedi-
cated craft on which any combination of aircraft, moni-
tors and other electromedical devices are not in regular
use. Certain items of medical equipment such as cxter-
nal cardiac pacers, defibrillators, and monitors may cmit
electromagnetic radiation in the microwave and radiofre-
quency areas of the spectrum. As a result, these devices
have the potential 1o interfere with the aircraf’s naviga-
tional and communications systems. As a general rule,
for transports involving regular passenger aircraft or the
usc of one service’s equipment aboard another’s airerafl,
it may be advisable to use older equipment with an es-
tablished record of safety (e.g. a Lifepak 5 defibrillator)
providing that updated featares are not required for patient
care. Another advisable siep for use of your awn equip-
ment on a RPT is to clear the equipment used with the
airline’s engiueering division ahead time. Most interna-
tional carricrs have a permitted list of medical equipment.
Ttems not on this list are generally proscribed. Some air-
lines may allow equipment on board that has documented
approval by other airiines. Independent testing to military
specifications may also be acceptable.”

RO T —
ATRCRAFT SELECTION

The decision regarding which type of aircraft to usc
for air medical transport must be made on an individual
basis. Numerous factors must be considered and carefully
taken into account in order to make the proper decision.
Either dedicated air ambubances or regular passenger
transport aircraft (commercial aitlines) may be used for
international air medical transport.

The ideal remains a dedicated international/long
range jel ambulance with a large cabin, combined with

good short fickd performance and capability to operate
from unsealed strips; but few, il any, available aircraft
meet all these specifications. Also, in the absence of a sig-
nificant workload, such an aircraft may not be economi-
cally justifiable.

All modem wide bodied, pressurized, commercial
passenger jet aircraft are potentially suitable for interna-
tional air medical transport, provided that an adequate
patient care area with stretcher fit, oxygen supply, seating
and storage are made available. Amodular capsule that can
be mounted in a range of RPT jets has been described,
but its use is not yet widespread.

Alternatively, some aircraft used for dedicated do-
mestic air ambulance operations may have the range and
performance (0 be appropriately seconded for interna-
tional operations. A business or light comumercial aircraft
(normally a jet) that is normally used in general aviation
operations may be fitted oul with an optional medical inte-
rior that can be rapidly installed.

MINIMUM STANDARDS
Air Ambulances

All air ambulances involved in intermational air
medical transports should meet minimunm requirements in
a number of areas, as identified below.

Pressurization

Aircraft flying internatienally are likely to fly at
considerable aliitude to achieve optimal performance
and range. As 4 result, unpressurized aireraft are medi-
cally unsuitable,

Stretcher

A stretcher fiiment which provides full body access
and allows turning for posturing and pressure area care
is necessary. A method for loading the paticnt while still
on the stretcher, which is independent of any specific
ground facilities, is essential,

Oxygen

An oxygen system with the capacity to supply the
maximum conceivable oxygen flow for the endurance
time of the aircraft plus a margin for loading, startup,
shutdown, unfoading, ground delays and unforescen
problems. There should also be a scparate reserve
oxygen supply, and a portable supply for loading and
unloading (the latier two can usefully be combined).

Storage

Capacity (o hold all medical eguipment and con-
sumables consistent with the Jevel of care and the orga-
nization’s mission statement, plus reserves ol all vital
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ftems. Medical equipment should be readily detachable
(idealty in a modular configuration) lo enable constant
and consistent treatment and monitoring by the medical
team throughout the air iransport and necessary ground
legs.

Seating

There should be scating capacity for at least two
and preferably three medical crew. If prolonged flights
are being undertaken, this should increase to a minimum
of three preferably four, although not all these seats
need to be adjacent to the stretcher. Indeed, for medical
teams working in shifts. scating away from the stretcher
is superior for resting.

Facilities

These should include simple toilet and hand
washing [acilities featuring maximum possible privacy.
Basic galley facilities for hot and cold drinks and atleast
simple snack foods should be available,

Regular Passenger Transport Flight

The medical fis for a patient transport mission
aboard a regular passenger transport fight should also
comply with the above. The relative merits of air ambu-
lances and RPT include:

Availability

There is a wide variation between the policies of
different airlines with regard to transport of patients. As
a general rule, airlines that are national or flagship car-
riers tend to be the most accommodating. particularly
for cascs invalving repatriation of their fellow nation-
als. Tt certain countries, most or ail RPT operators are
extremely reluctant to carry critically ill patients. This
situation obviously needs to be factored into any deci-
sion-making process. Conversely, the services of a suit-
able air ambulance for some missions may be difficult
o ohtain, e.g.. limited local availability, or for very long
distance transports.

Cost

It is clearly less expensive (o use regular passen-
ger transport than air ambulances. The total cost of
international air ambulance transport is typicaily three
to four times the cost of regular passenger wwansport.'®
This factor is not lost on insurance companies and other
payers who will advocate the use of regular passenger
lransport whenever possible,

Space
Air ambuiances tend to be lacking in overall space in
compariscn 1o commercial airliners. However, the more

careful planning of the cabin fayout for the medical role
in air ambulances (ends 1o counteract this restriction.
QOverall, space and storage capability are, to all practical
intent, nearly unlimited in regular passenger transport
aircraft; and performing procedures such as intubation
are likely to be far easier. Washing, toilet, and cater-
ing facilitics aboard RPT aircraft are clearly superior
for long transports. However, ergonomic factors (such
as the proximity of attendant seals to the stretcher) are,
as a rule, poorer aboard regular passenger lransport air-
craft fitted with stretcher kits. In both classes of aircraft,
stretchers arc usually mounted againse the cabin wall,
meaning access to one side of the patient is limited.
This may make some medical procedures, such as tube
thoracostomy on the “wrong” side, extremely difficult.

Equipment

Many specific equipment concerns have already
been discussed.  There is no doubt that using dedi-
cated air ambulances is an easier option by far. With
regular passenger transport aircraft. or when converting
4 business jet to the air ambulance role, one must be
sure to provide all the equipment that could possibly
be required during the transport. On the outward feg
of a mission conducted by regular passenger transport,
equipment and supplics will need 1o be sent as checked
baggage. There is hence the potential for jt to be lost or
transported to a destination different from the statf. The
risk of this is low but certainly not inconceivable; and
on a tight time schedule (which is the role rather than
the exception) it is likely to result in the return leg being
disrapted.

Convenience

The principal advantage of air ambulance transport
is superior flexibility in going when and where they
are wanted. For many international air medical trans-
ports hcy are the only choice, as no regular passenger
gransport is available to the patient’s location. There
are minimal needs to change flights on air ambulances,
and one does not have to worry about delays resulting
in missed connections when using dedicated ambulance
vehicles. To transport a stretcher patient from Eastern
Europe lo Aunstralia or the United States on regular pas-
senger transporl aircraft will require a number of dif-
ferent flights and involve several airlines. To organize
an inter-airtine flight can be little short of a nightmare.
Not only must seats be booked, but the patient must be
cleared with each individual airline’s medical depart-
meni. Provisions must be made for the patient at the
airport medical center during cach layover. Each airline
is likely to have different stretchers and different oxygen
cylinders and fittings.
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With air ambulances there are none of these
problems. However, the difficulties are often merely
exchanged for others, such as obtaining landing clear-
ances and refueling rights at strange airports in foreign
countries. Teams may require the services of a customs
agent and/or assistance from the relevant consulate(s).
Local currency or U.S. dollars may be required to pay
the (sometimes apparently exorbitant) landing charges
and sometimes other “unofficial” payments.

Acceptability and Privacy

All international airlines have regrlations describ-
ing which medical situations will preclude patients from
flying. They usually involve “antisocial” medical con-
ditions but may also include the presence of indweil-
ing nasogastric tubes or urinary catheters. Each airline
medical department will provide specific advice on what
is ullowed on that particular airline.

Refiability

Alarge number of people are involved in a “regular”
passenger transport retricval. Most of these people are
unaware of their importance in this task or even that a
medical retrieval is taking place. This group includes
baggage handlers, ground engincers, portess and airfine
booking staff. If any one person fails in his or her task,
the stretcher, oxygen, or baggage may not be in the
correct place at the correct time and the retrieval will be
delayed. Using air ambulances reduces such personnel
issuecs Lo 4 minimum,

Response Time

This is the primary advantage of air ambulances
over regular passenger transporl aireralt for interna-
tional air medical transport. Most airlines requirc a
minimum of 48 hours notice for stretcher bookings and
up to 5 days for large volumes of oxygen. If the patient
requires emergent transport, the air ambulance may be
the only option.

Tn surmmary, regular passenger transport aircralt are
superior in terms of range, space for medical equipment
and personnel, and prearranged landing clearances (vital in
ceriain countries). It also has a major cost advantage. Air
ambulances are superior in most other aspects, However,
even when all else favors the use of air ambulance, those
paying may still refuse to countenance anylhing other than
the use of regular passenger transport.  Such a refusal,
though, may itself be nullificd on cceasions if none of the
available aitlines are prepared to offer transpost.

When uwrgency obviously everrides all else, the air
ambuiance is usually accepted. Tt is often not the medical
condition itself that will allow a palient to be transported
safely by one particuiar aircraft type, but factors related to
urgency, cost or other concems. The authors have safely

transported patients internationally who required major
cardiovascular and respiratory support using both types of
aircraft.

EVALUATION AND STABILIZATION

It is always best for the clinical team to agsume
patient care at the refering hospital by direct contact with
the referring physician and not at the airport. The written
or verhal report can be supplerented by one's own evalu-
ation of the patient’s clinical status, a process far better
performed at the hospital than the airport.  Privacy and
quietness for physical examination are far superior in the
hospital sctting; radiographs can be posted and the clini-
cal record reviewed. Additional investigations may be
obtained as required prior to flight. One should meet the
patient and [amily in an unhurried scting. Consent [or
both patient care and the flight should be obtained, crucial
issucs (i.c., resuscitation status) reviewed, and the proce-
dures and logistics of wansport explained to patient and
family.

All relevant or potentially reeded monitoring and
suppoit equipment should accompany the team 0 the hos-
pital. The greatest risk of deterioration in the transport
of critically ili paticrts occurs with the inilial movement
within the hospital.”” Secondary road transport may also
be of considerable duration. Equipment actually or poten-
tially required for the patient during the flight should also
be deployed for secondary phases ol transport.  Mobile
intensive care modules that move as a wnit with the patient
are a good system to overcome this problem. '*

Frequently the patient is in a different clinical state
than expected, requiring additional stabilization, care or
monitoring. ‘The hospital is the ideal place for insertion
or replacement of vascular cannulae, endotracheal fubcs,
chest drains, gastric tubes and urinary catheters. The hos-
pital sclting afso allows access 1o radiography to confirm
placement (usually).

Any changes in the patient’s diagnostic, physiclogi-
cal. or ireatment status from that expected or alterations
in the care plan instituled by the air medical team should
be comnuunicated fo the recciving hospital and physician.
This contact should be made routinely, but is mandatory
if the patient’s condition changes. The implications of
this for {he referring hospitad are ohviously that a different
treatment regime or even a different ward/unit may be re-
guired, accasionally even a different hospilal. Forewarn-
ing the receiving institation, preferably involving or via
the mission’s medical control physician, will avoid a bed
availability crisis on arrival.
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SPECIAL CONSIDERATIONS

A number of special problems, or special consider-
ations regarding common problems, may arise in interna-
tional air medical ransport.

COMMUNICATION

Language barricrs are commonly encountered in
international air medical transport. While verbal com-
munication between the patient and clinical team is not
essential for care in many cases, it yiclds coptimal care
for others. A family member may be considered to ac-
company the patient as a translator. Even if the same
language is spoken by all participants in a transpost op-
eration, cultural differences make it likely that verbal
or non-verbal messages from the patient, family, or air
medical crew may be misread by one another.

CULTURAL ASPECTS

These are obviously more comumon in intermnational
than demestic air medical transport and may cause con-
siderable difficulty. In certain cultures, it is intolerable
for a strange male 1o touch a female or vice versa. Other
common cating behaviors may have unforeseen consc-
guences; e.g., in some cultures, to touch the head is to
violate a major taboo. The air medical crew must be sen-
sitive to cross cultural perspectives, while being assertive
cnough © make the patient’s family aware of the impera-
tives of carc.

TRANSPORT OF RELATIVES

With international aly medical transport, the expec-
tation of family or fricnds is likely to be that they can
accompany the patient. This tends not to be a problem
with regular passenger transport relricvals, as scating for
accompanying persons can be casily arranged (albeit at
extra cost). Seating for accompanying persons should be
remote from the patient carc area. Appropriate visiting
should be encouraged. With air ambulance missions this
is not easy. Space will be limited and seating likely to be
in close proximity to the patient. The air medical crew
musl communicate with the flight crew as to whether or
not additional people can be carricd and still remain within
the payload envelope for the return fight before discussing
this with the patient and family. The issue of what is best
for the patient should be paramount. When the patient is
a conscious sick child, the presence of the mother may
be highly desirable; conversely, the presence of a near
hysterical relative of an unstable ventilated patient may
be deleterious (o the patients’ care.  Unlike its stationary
counterpart, the [ying intensive care unil does not have

an adjacent room into which visitors can be ushered and
counseled by ancillary stait in the event of a crisis or
death. There are no easy answers and each case must be
dealt with on its merits.

PRIVACY ISSUES

"The prolonged nature of most international air medical
transports means that tasks not ofien required in domestic
air medical transports may need 1o be performed. These
include pressure area, bladder and bowel care. It may be
difficult to provide this care while ensuring the patient’s
modesty, especially with flight crew and family members
in closc proximity. This may be less of a problem in
commercial aircraft, as the presence of large numbers of
people is usually offset by the provision of curtaining for
the stretcher area, atheit that some such curtaining systems
are inadequate. Privacy concerns should be discussed
with the patient, family and flight crew before transport.
It should be emphasized that air ambulance flight crew,
though not directly involved in patient care, are still air
medical professionals and bound by a similar code of
conduct and ethics as the clinical team.

DEATH DURING TRANSPORT

The possibility of the death of the patient should be
considered during &ll international air medical ransports.
This issue, and that of resuscitation, should be discussed
when culturally appropriaic with the patient and [amily
before transport. It is most convenient and appropriate
(and considered almost imperative in some ¢ultures) that
the patient be pronounced dead in their own country. [If
the paiient should die in fiight, the clinical team may be
able to clect to defer pronouncing death for some hours
-~ until after arrival in the appropriate place. Even if pro-
nouncerment of death is made in flight, therc is the option
of conlinuing 10 the destination if this is in accordance with
the patient’s and family’s wishes and the laws pertaining
to the carrier and airspace concerned. Family members
accompanying the patient will be unable to do anything
olher than remain with the patient untit the next landing in
the event of death.

However, in the event of a death in flight, in some
jurisdictions the aircraft is cbliged to land at the nearest
suilable airport and submit (o coronial requircments.
These may in some circumstances be quiic onerous,
such as material witnesses being prohibited from leaving
until at least the preliminary investigation is completed.

The air medical team must notily their coordination
center, the accepting hospital and the receiving physi-
cian of the patient’s demise. The coordination center
can then arrange for a hearse to pick up the patient and
expedite completion of legal requirements. The aceept-
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ing physician should notify any family members already
al the destination ol the death of the patient. The air
medical teamn should also speak to the family as soon as
possible after completion of the transport.

INFECTION CONTROL

There was a time when the medical escort could rea-
sonably expect to reach the destination in betier condition
than the patient. This expectation changed dramatically
several years ago with the first cases of Severe Acute Re-
spiratory Syndrome (SARS). The reality was that escorts
and other ¢cabin occupants have probably been at risk for
many years from such infectious diseases as tuberculosis
and meningococeal disease. SARS, however, appears 10
be a far more contagious and virulent disease, with many
of the deaths {rom the epidemic occurring in the medical
care givers of early cases. Although SARS appears to
be currently dormant, there are few who would be brave
enough to say that it won'L be back. On the contrary. it
would seem that not only will there be future epidemics
of SARS, there will almost certainly also be epidemics
of other new respiratory viruses which will be as or more
virulertt than SARS.

What docs this mean for the air medical transport
community? There are several changes that will need
to be made in the way many of us work. The following
advice comes directly from the CDC Guidance on Air
Medical Transport of SARS Patients: *

s Highly infectious patieats will need 1o be transported
in dedicated Air Ambulances with crew members
kept to an absolute minimum. The crew wilk need
t0 wear personal protective equipment (PPE} (see
Table 1).

s This will need to be worn for all patient contacts. All
except the respirators should be removed between
patieats or, if soiled, disposed of in a designated bin.
The respirator must be worn continuously until staff
is in a designated safe area.

* Hands are 1o be washed with soap and waler or an
afcohol-based hand rub immediately after removal
of the PPE.

s Oxygen delivery can be with a simple non-rebreath-
er mask if appropriate. Assisted veatilation should
be with a dedicated mask-valve-bag device with a
HEPA expired air filter. If the patient is intubated
and ventilated, the ventilator will have to have a
TIEPA filter on its expiratory limb.

s All cough-inducing procedures should be limited
during flight.

¢ There wilj be times during most flights lasting Jonger
than a few houts when the escort will need to remove

+  Non sterile disposable gloves

+  Disposable Isoiation Gowns

*+  Goggles or face shield (not normal glasses}

*+  Fit-tested disposable respirators (N-95 respirators)
+  Alcohol-based hand wash.

Table 9-1: Personal Protective Equipment (PPE) for Air Medical
Transport of Infectious Patients

their PPE, e.g., during toilet or meal breaks. In order
t0 facilitate this being done safely, if the aireralt is
large enough, there should be designated clean and
dirty arcas. The location of these areas will depend
on direction of cabin air flow. If the aircraft is not
large enough lor sale clean and dirly areas, one should
consider a portable isolation pod being wsed, in which
the patient is isolated from the aircraft environment.

The Aircraft

The feature of most relevance here is the cabin
airflow characteristics. Ideally the cockpit and cabin
should have scparate airflows with the cockpit environ-
nient at positive pressure compared with the cabin. This
is not possible for the average air ambulance. The next
best arrangement is to kave the airflow from fore to aft
with no recircuiation of cabin air at all. If recircuiation
is unavoidabic, then onc must ensure that HEPA filters
are fitted to the recirculation valves. As already men-
tioned, for flights greater than four howrs, there should
be a crew rest area where there is no mixing of air with
that of the cabin.

If there is any possibility of unfiltered cabin air
being recirculated to the rest of the aireraft, then all on
board must wear N-95 masks for the duration of the
journey. This includes the flight crew, whose members
will then have issucs relating to the compatibility of their
N-95 masks and the quick fit aircrew oxygen masks. An
alternative for the flight crew is to wear quick fit oxygen
masks for the duration of the {light.

Patient Placement

The patient should be placed as far “downwind” of
the aircrew as possible. If they are spontancously breath-
ing they should wear N-95 masks to reduce pollution.

Post Transport

The aircraft cabin should be thoroughly cleaned and
ihe air conditioning turned to maximum for as long as rce-
ommended by the manufacturer for at least one complete
air exchange. Cleaning personnel should wear PPE whilst
in the cabin. Post mission, all crew who coald have pos-
sibly come in contast with the patient must be monitored
{or an appropriate period of time.
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Logistics

There should be enough infection control supplies
for the expected duration of the flight, plus additional
time for unexpected delays. Experience suggests a 30%
time margin should be allowed [or these conlingencies.

All airports where the plane is scheduled to land for
refucling, etc. need to be contacted and informed of the
nature of the patient’s illness. This may also be neces-
sary {or emergency diversion airficlds. On international
flights, local medical authorities will necd to be contacted.
It may alsc be necessary to gain approval to fly over some
countries when carrying such infected patients.

Personnel Issues

There should be a consideration of staff being unwili-
ing to participate in such high risk transports. Company
policy should incorporate policies and guidelines for this
situation.

Clearly a policy and contingency plans for the
transport of highly infectious patients must be organized
and then practiced many times before the sale transport
of an infected patient is even considered.

FINANCIAL AND REIMBURSEMENT
[SSUES

The majorily of air medical transports in most areas
of operation are funded under the provisions of travel
insurance of one form or another. The remainder are
reimbursed by a varicty of other payers: governments,
aid agencies. large companics (such as oil cxploration
operators) and cccasionally by patients themselves or
their relatives. Some insurers or other payers will have
contractual arrangements with particular international air
medical services {(some insurers even provide in-house air
ambulance services 2'). However, more often the insurer
will “auction” each mission among available air ambu-~
lance providers and take the cheapest appropriate bid.

The difficultics in dealing with third party payers,
such as health maintenance organizations (HMOs) and
similar health insurers, will be familiar to those working
in the United States health industry, but are likely to be an
unpleasant novelty w those [rom countries with some [orm
of universal health system, such as the United Kingdom
(UK), much of Europe, and Australia. Where contracts
are awarded on price only, this will create pressure to use
the least expensive aircraft (e.g.. a turboprop in place ol a
jet, with consequent slower response time) and perhaps a
less expensive clinical crew as well (fewer personnel and/
or more cheaply reimbursed individuals, e.g., emergency
medical technician in place of a nurse or doctor).

o

In some ¢ases, there may even be financial pressure to
underlake treatment af focal facilities as an alternative o
air medical evacuation, aithough this usuaily takes place
before the air medical service becomes involved/aware,
and only those cases in which this strategy fails to come
10 the ailention of providers. This may be concurrent with
similar pressure to utilize RPT rather than the more cxpen-
sive air ambulance medevac. The definition of air medical
transport or equivalent terms may also be the subject of
some dispute — Lhe authors have experience of a case in
which a travel insurance provider, asked to fund an air
medical evacuation for a tourist with peritonitis in a de-
veloping country, argeed that their definition of, and reim-
bursement lizhility for “medical evacnation” was limited
to the provision of a single (i.c., unescorted) seat home
on the first available flight. This is obviously an extreme
example; but those accustomed to dealing with HMOs in
the U.S. can attest that there is frequently an insurmount-
able difference between what the payer and healih care
providers consider a reasonable level of care. To the
authors’ knowledge, there has been no legal test case of
this specificaily related 10 international medical ransport
to date; however, a recent case in the U8, makes sobering
reading. A patient sued her HMO for denial of treatment
after sustaining a complication; however, the court ruled
in favor of the FIMO, 1o wil, that denial of reimbursciment
for treatment did not equate to refusal to treat. This prec-
edent may prove to have profound future implications for
intemational air medical transport that falls under U.S.
jurisdiction.

Tronically, increasing pressure from insurance payers
not to use air ambulances may be matched by increasing
reluctance from airdines to sanction medical ransports by
RPT for a range of reasons, likely including decreased
profitability and Hability issues, cspecially relating to in-
fectious diseases. International air medical services and
their potential patients may find themselves occupying an
increasingly difficult middle ground between these two
parties. One potential consequence of this is that patienss
with significant illness may atternpt to board RPT fiights
incognito, most likely with assistance from relatives
or companions, and then seck medical assistance afler
takeoff. This was certainly observed amongst casualties
from the recent Bali bombing.® To date this has been a
rolatively rare phenomenon, although some anecdotal
reports circulate; however, only 20% of inflight deaths
identified in one review occurred in patients with known
medical conditions.® However, the developments outlined
above suggest that such undeclared quasi-medical trans-
ports may increase, and become a more common cause of
inflight medical emergencies.

One possible avenue of response Lo the above devel-
opments is a greater degree of cooperation between inter-
national ait medical providers and agreed adherence 10 a
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common set of minimal standards. This would provide a
uniled front against clinically or operationally hazardous
cost containment measures; however, unless the standards
are well recognized and preferably external (e.g., Associa-
tion of Air Medical Services, AAMS), there is the risk of
allegations by payers ol carlel formation and price fixing
by providers.

DECISION MAKING IN AIR MEDICAL
TRANSPORT

Air medical services may become involved with
the patient at a variety of points along the course of their
jliness. In the simplest case, the air medical service may
be contacted purely to perform the air ambulance role.
with all else being already arranged. At the other end of
the spectrum is the mrgent contact, typically by a relative
or traveling companion of a patient who is critically ill in
1 foreign country where even basic life support measures
may nol he available. Air medical services involved ia
international transport must develop the capability to ac-
commodate routine requests for transport and have contin-
gency procedures to deal with less typical requests. Asa
general rule, the cardier the service becomes involved, the
more involvement will be required from the medical di-
rector or other air medical physician in advising on interim
treatment and preparation for transport, locating a receiv-
ing facility and accepting physician und determining the
urgency of transport. Alternatively, this medical decision

making may be outsourced to another agency (hospital,
travelers’ medical service, ete.) by prior agreement.

The air medical service must also delineate its capa-
hilities with respect to: types of transport (urgent, routine,
regular passenger transport); type of patients (BLS, ALS,
critical care, specially transport); and number of requests
or patients that can be handied simutancously. There
must be a willingness to refer those requests for which the
service is not available or suited,

The szccompanying diagram (Figure 9-1) shows a
decision making process applicable from the first contact
with the patient potentially requiring international air
medical transport. The actual air medical service may
become involved at a varicty of points along this flow
chart. The decision tree attempts to outline the full range
of response options. Obviously it will require modifica-
tion for services and areas that do not have access to this
range of options (L., where no regular passenger (rans-
porl, or no air ambulance capability exists).

If an individual case fits a category the transport
agency does not service, consideration should be given
10 referring the case to ancther service with the appro-
priate capability. Perhaps more than in any other area of
air medical practice, intemational air medical transport
benefits from cooperation and not competition between
services.

initial contact with

request for assistance

| Assess patient’s conditicn and
likely treatment required

]

No Yes
Is treatment available locally?

Y 4
Is condition serious Yes Will medevac be required
or urgent? subsequently?
No Yes [ Is this possible for RPT? J No
v No ¢ ¢Yes v
Medevac by air Elective medical Return by RPT when
Timely return by RPT ambulance transport on RFT recovered/convalesce

Figure 9-1: Decision Making in International Air Medical Transport
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DISASTERS AND MASS CASUALTY
RESPONSES

Medically, a catastrophic occurrence becomes a
disaster when it gencrates sufficient casualties to over-
come local resources, cither actually or potentially.
Deperding on the scale of the disaster and possibly
whether or not it involves loreign nationals (e.g., the
“Sari Club” bombing in Bali),® international assistance
may be sought.

In the event of infernational assistance being re-
quested, air medical transport services are likely 10 be
among the potential response agencies, although the
scale of a disaster requiring international response makes
it unlikely they will be the only responders. However,
because internalional air ambulance services are by del-
inition available and optimized for rapid activation, or
“cocked and loaded” if you prefer, they may be amongst
the first internationat responders to arrive.

Typical international air medical services respond-
ing to such a scenario have both advantages and disad-
vantages. The former include:

* As oullined above, international air medical cams
are likely 10 be available and capable of rapid re-
sponse.

» Eguipment is simitarly ready to go.

Clinical team members are likely to be experienced in
working in overseas hospitals, possibly even within
the country concerned. They ase likely to have up-
to-date travel docwmentation and immunizations.

¢ Intcrnational air medical services that alse bave
domestic  operations encompassing rotary wing
scene flights will have the additional advantage of
stafl with training and experience in the prehospital
setting.

s Operationally, the service concerned may well have
experience flying inio the country concerned, and
may even have pre-arranged flight plans and landing
clearances (o a suitable airfield.

Conversely:

* Air ambulances, even for international operations,
arc usually small; most are unable (o take more than
two stretcher patients.

*  Medical equipment is usually optimized for intensive
therapy for one or two critically ill paticnts, rather
than “extensive therapy,” ie., simple measures for
large numbers of patients.

* Consistent with the above, standard supplies of con-
sumables such as oxygen and intravenous fluids are
likely to be limited.

¢ Commercial air ambulance operators may require a
guarantee of reimbursement. This may well not be
possible in the early slages of a disaster response, or
it may take time {0 negotiate this with a government
agency or charitable foundation.

It is most unlikely thal air ambulance services could,
or would, be asked to manage a medical disaster as the
sole responders, 1t is more likely that such services
would be asked to fill a niche role. One of the principles
ol personnel management in disasters is that role alloca-
tion should, where possible, approximate people’s usual
daily tasks.?® Internationai or long distance transport ol
the most severely i1l or injured patients is the logical
task for air ambulance services. This may usefully be
combined with ferrying of additional staff and/or sup-
plics on the return trips.

Air medical services, or their physicians and other
clinical personnei, may be incorporated inte regional or
national disaster response plans, either generally or in
specific roles such as clinical support to urban search
and rescue (USAR) teams. As outlined above, air
medical personnel may have superior training, cxperi-
ence and equipment for such roles compared to hospital
staff.? Many air medical physicians have experience
with on-line medical control, and with relevant training
in disaster medicine, may be well suited 1o the role of
forward or even overall Medical Commander for the
disaster team.”’

1t is difficult to plan precisely for disasters because
they arc by definition unpredictable, relatively infre-
quent, and cach is unique. In the mass casualty situa-
tion the usual standards for air medical transport will
be impractical, and considerable flexibility will be re-
quired. Consideration should be given to transport of
walking wounded and uncomplicated stretcher patients
aboard commercial flights with a small medical escort.
If military resources are amongst the responding agen-
cies, air force medical aircrafl may be the best option for
evacuation of large numbers of stretcher patients. The
use of such a combination of resources in the recent Bali
bombing has beea described ¥

Clinical prioritics in disaster siluations arc very
different. The guiding principle must always be: “the
greatest good for the greatest number” This may very
well mandate a decision not to resuscitate critical pa-
tients, who will consume considerablc resources with
limited chance of survival. This can be very distressing
for the staff involved, particularly when such victims
include children. For air medical teams and other criti-
cal care personnel, who are used to caring {or critical
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patients and secing some of them survive, it can be es-
pecially distressing; it may also be frustrating insofar as
they cannot practice their core skilis. Staff placed in this
situation must know in advance that the situation and the
rules will be very different and that they will be exposed
1o countless human “mini {ragedies.” Critical incident
stress debriefing and stress counseling should routinely
be made available 10 air medical personnel involved in
disaster responses.

[NADVERTENT AIR MEDICAL
TRANSPORT

Just as the increase in intemational flying has led o
an increase in the requirement for air medical transport,
it has also increased the number of medical emergencies
occwring during scheduled intemnational airfine flights.
Qbviously, emergencies can also occur in domestic flights,
but these [lights are likely to be of shorter duration and
casier (o divert w alternate landing sites.

Air medical physicians are probably no more or less
likely than other physicians (given equivalent amounts of
airline travel) to encounter such an event, but they may be
amongst the best placed Lo render meaning ful assistance.
It is beyond the scope of this chapter to cover this topic in
depth, but several useful reviews are available.”*' What
foliows is a brief summary.

INCIDENCE

The death rate in flight has not been reported recently,
but an carlier study estimated about 1 in {flight deatk per
3 million passengers.” It may be that this has increased,
as two studies a decade apart reported a near four-fold in-
crease in incidences of inflight medical cmergencies, {rom
1 in 39,000 to 1 in 11,000 passengers.™ * Using the latlcr
figure, and given that atypical international jet camries up to
400 passengers, an approximate incidence of | emergency
per 30 typical flights can be deduced; this estimate is prob-
ably consislent with another study Lhat reported over 60%
of physicians had been asked to provide assistance on one
or more occasions.™ This polentially includes some cases
of patienis who do not have or have inadequate travel
medical insurance coverage, so attemy (© travel back as a
regular airline passengers and decompensate in transit.

TYPES OF EMERGENCIES

The most common reporled emergencies are
syncope, followed by angina, other cardiac events, gas-
trointestinal complaints (other than simpie vomiting due
w0 motion sickness or aleohol, which is probably the

commonest of all), asthma, and anxiety/panic attacks.
Alcohol abuse, anxiely, sleep deprivation and the elfects
of cabin altimnde were identified as contributing factors
in sone cases.™

AIRLINE MEDICAL KITS

In the event of an inflight emergency, the medical
resources available vary widely between different airlin-
ers.” There are Federal Aviation Administration (FAA)
minimum standards for medical equipment aboard air-
liners. As these apply to any airliner entering U.S.
jurisdiction, they arc in essence de facto joternational
minimum standards. They are, however, fairly basic.
Although some airfines have carmied automatic external
defibriliators since the early 1990s, FAA standards have
onty recently (2004} mandated their availability and the
need to have cabin crew trained i their use® Other
items of note in the FAA standards include: self inflating
bags, masks, and oropharyageal airways; IV cannulae,
tubing and a 500m! bag of saline: and epinephrine, bron-
chodilators; nitroglycerin and antihistamines. A notable
omission is any form of suction apparatus. Some airlin-
crs choose to carry a considerably more comprehensive
kit than this, including suction, sedatives, and equipment
for cndotracheal intubation’” Others do not, perhaps
due to the risk of vicarious lability for complications,
e.g., an unrecognized esophageal intubation by a physi-
cian inexperienced in airway management.

Hence, unless [amiliar from previous expericnce,
an air medical (or any other) physician is unlikely 1o be
familiar with the featurcs and limitations of a particular
airline’s medical kit until actually agrecing to assist with
an inflight medical emergency. Also, it is not incon-
ceivable that air medical personnel will be confronted
with an inflight medical emergency while engaged in
a medical transport aboard an airliner ~ in which case
they arc very likely to have a far better range of cquip-
ment and drugs than any airline medical kit. However,
in such a sitwation the first responsibility of a medical
team remains their designated patient.

MEDICOLEGAL ISSUES

The legal obligations and liabilities of physicians con-
fronted with an inflight medical emergency are complex.
They vary between nations — and hence between airlines,
whose aircraft are sovercign territorics of their countrics
of origin — although also subject to many of the laws of
the country over which they are flying™ In the United
States, specific legislation protects doctors rendering aid
aboard airliners under the “Good Samaritan” principle,
i.e., emergency care not performed for reimbursement
(although this probably docs not preclude acceplance of
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a gift from the airline, such as an upgrade} for all but
gross negligence or willful misconduct.” Some other
countries, e.g., France, impose upon physicians a legal
obligation (o render assistance if requested; conversely,
some countries, such as the United Kingdom, do not rec-
ognize a difference between serendipitous aid and paid
consultation in terms of duty of care and potentiat liabil-
ity, It should be borne in mind that the role of medical
personnel should be to assist and advise the airline crew,
who have the ultimale corirol and responsibility. This
also implies vicarious lability for assistance readered.
There have been instances of litigation against airlines
arising from medical incidents. Despile the wide varia-
tion in legal framework, at the time of writing the authors
are unaware of any action for damages brought against a
physician or other health care professional arising from
assistance rendered inflight,

PRINCIPLES OF MANAGEMENT

Air medical physicians arc perhaps the most ideally
suited of any health professionals Lo assist with inflight
medical emergencies. They can be expected to be knowl-
cdgeable about altitude physiology and aviation medicine,
experienced at working in the transport environment, and
in interim management with limited resources lor a wide
variety of conditions. They may also be carrying addi-
tional medical equipment and supplies.

There are & wide range of inflight medical emergen-
cies, and il is not within the scope of this chapler Lo discuss
more than a few brief principles:

s Assessment and diagnosis is likely to be even more
difficult than in normal air medical transport, due to
limited resources and privacy.

*  Always scck consent and respect privacy as far as
possible. If possible, move the patient to a (rela-
tively) quict and privale arca,

» Diagnosis is nice, but less important than basic sta-
hilization. Sometimes it is as simple as: “Air goes
in and out; blood goes round and round; and varia-
tions on this gre always bad.” Sometimes this is all
that can be done with the resources available.

* Oxygen is good, [n the absence of pulse oximetry
and at (ypical cabin altitudes it is wise (o assume
all paticnts are hypoxic il proven otherwise. In-
flight oxygen supplies have been outlined above. If
hypoxia is still suspected in spite of supplementary
Q,, it may be advisable to request that the aircraft
descend (o a height where a sea level cabin aliitude
can be maintained.

+ Due to the cabin environment, all patients are at in-
creased risk of dehydration and hypothermia. Ap-
propriale protestive measures should be instituted.

Advice may be available — either from the airline’s
medical department, or & specialized provider, such as
the MedLink Global Response Centre,® who have ar-
rangements with many international airlines to provide
on-line medical advice.

Il the patient cannot be stabilized, or remains in a
severe condition (e.g., coma, or persisting angina), then
a recommendation should be made for the aircraft to
divert. Obviously this recommendation has significant
implications for the other passengers and the airiine.
Sometimes, despite the best management that can be
offered in the situation, the outcome may still be poor.

SUMMARY

International air medical transport is & challenging
field of practice that is growing in conjusction with the
expanding popuiation of potential patients, such as ex-
patriates, travelers and aid workers, plus those within
their own country who need to travel to seck medical
care abroad.

It is also a unigue sub-discipline that encompasses
a much wider range of patients than, for example, a
typical domestic rotor wing air medical program -- from
the walking wounded to the critically ill. Tt also has
many unique aspects, such as language barriers, pro-
longed transport times, and problems with differences
in medical systems between countries.

Training and cxperience in domestic air medical
transport provide a good grounding for intemational
work, especially in dealing with very high acuity pa-
tients, such as those requiring major cardiorespiratory
support therapy. However, these abilities need to be
complemented by the necessary administrative, logis-
tics and language skills, either by the use of combined
teams, or specific training programs for international
staff.
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