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Editorial

Dr Chun-yin WONG

MBBS, PDipID, FHKCEM,

FHKAM (Emergency Medicine)

Associate Consultant, Accident and Emergency Department,
Pok Oi Hospital

Chairman, Transport Medicine Subcommittee,

Hong Kong College of Emergency Medicine

Editor

Dr Chun-yin WONG

Transport Medicine has played an increasingly important role in
frontline clinical practice. As a result of various factors including
increase in our population, increase in hospital or clinic attendance,
re-organisation of specialty services in the public system and the
establishment of new hospitals, inter-hospital transport is frequently
practised and has become ever more challenging and complex to
physicians. Indeed, apart from inter-hospital transfer, intra-hospital
transport of seriously ill patients is a common clinical scenario that
doctors from most specialties would encounter.

I will be taking the lead in this issue to review with our readers the
Principles of Emergency Medicine Transport in general, which aims
to ensure patient transport safety. Special considerations during the
Coronavirus Disease Pandemic will then be discussed. Though the
fourth wave of the COVID pandemic has subsided in Hong Kong,
we still need to be vigilant against possible resurgence of community
outbreak, as witnessed in many countries in their recent encounter with
the Delta variant. Based on local and international literature, the pearls
and pitfalls during transport would be highlighted to better protect our
staff and patients.

In this issue, experienced Transport Team Leaders from various
Emergency Departments have been invited to share their expertise
on important topics. Dr TH CHAN will cover the conditions
likely requiring secondary transfer to trauma centres, and his
recommendations on preparation ahead and treatment during
transport. Dr YY HUI will highlight the importance of safe inter-
hospital maternal transport in optimising maternal and foetal
outcomes. Besides, Dr HL CHEUNG has written on the specific
challenges of transporting paediatric patients and ways to overcome
these challenges.

Furthermore, Dr CW CHAU and Dr Wendy CHENG will introduce
Air Medical Transport in Hong Kong. In particular, the Government
Flying Service of Hong Kong and Long-Range Retrieval Service will be
discussed. I am confident the topic would be interesting to everyone.

Finally, let us have some leisure topics. Dr WL TONG will share with
us her fascinating experience of overseas touring by bicycle. I gather
the article will bring back our happy memories of the overseas trips
before the COVID pandemic.

I hope our readers will enjoy reading this issue, and the sharing from
various experienced physicians can be helpful in the clinical practice of
our colleagues.
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Principles of Emergency Medicine Transport and
Practice in the Coronavirus Disease Pandemic

Dr Chun-yin WONG

MBBS, PDipID, FHKCEM, FHKAM (Emergency Medicine)
Associate Consultant, Accident and Emergency Department, Pok Oi Hospital

Chairman, Transport Medicine Subcommittee, Hong Kong College of Emergency Medicine

Dr Chun-yin WONG

This article has been selected by the Editorial Board of the Hong Kong Medical Diary for participants in the CME programme of the Medical
Council of Hong Kong (MCHK) to complete the following self-assessment questions in order to be awarded 1 CME credit under the programme
upon returning the completed answer sheet to the Federation Secretariat on or before 30 November 2021.

BACKGROUND

Critically ill patients presenting to the Emergency
Department often have marginal or depleted
physiological reserves. In the face of disease evolution
or interaction with external factors, these patients
are at risk of clinical deterioration, which at times
can be life-threatening. In particular, ventilated or
haemodynamically unstable patients are at risk of en
route adverse events.'

Safe transport of the critically ill patient requires
accurate assessment and optimisation of the patient
before transport.> Meticulous planning, deployment of
appropriately trained staff and of essential equipment,
prompt response and effective communication
among referring, transport and receiving teams are
prerequisites for a smooth transport process.

Taking reference from international and local literature,
this article will focus on inter-hospital and intra-hospital
transport from an Emergency Medicine perspective.
This article will further explore the international practice
in Transport Medicine in response to the Coronavirus
Disease 2019 (COVID-19) pandemic.

TYPES OF TRANSPORT

Interhospital Transport

Interhospital transport is indicated when the referring
hospital lacks the necessary expertise, equipment, and/
or diagnostic or therapeutic facilities, either immediately
or in case of clinical deterioration in the patient .

Intrahospital Transport
Intra-hospital transport refers to the transport of

critically ill patients from one area to another within the
hospital for diagnostic or therapeutic indications.

PRE-TRANSPORT PREPARATION

Evaluation on Appropriateness of
Transport

The transport should be justifiable. The benefits of
a planned intervention in the receiving unit should

outweigh the risks of transporting the critically ill
patient from the referring unit’. Based on risk-benefit
analysis of the individual patient, a qualified clinician
should determine the appropriateness of the transport,
the priority category of the patient and the transport
team configuration.

Communication before Transport

The referring doctor should promptly keep his/her
nurses caring for the patient informed of the transport
decision and the details of the transport arrangements.
The receiving team should be informed ahead of the
transport and be provided with sufficient information.
The best route should be adopted, and a lift should be
reserved before patient arrival. Transport should not be
initiated until the receiving unit has made all necessary
preparation to receive the patient, including but not
limited to staff, equipment and facility. Last but not
least, informed consent should be obtained from the
patient or guardian regarding the planned transport.*

STAFFING

Personnel engaging in the transportation of critically ill
patients should be adequately trained. The transport
team should be familiar with the equipment and
be experienced with airway control, ventilation,
resuscitation, and other anticipated emergency
procedures.?

Role Delineation of Transport Team
Members

The Team Leader should:

i) Ensure that the patient is optimised for the
transport.

ii) Ensure that the necessary equipment and drugs are
available and functional.

iii) Ensure proper setting and functioning of the
portable ventilator including appropriate setting of
the alarms for close monitoring.

iv) Anticipate complications during transport and be
prepared with a management plan accordingly.

v) Monitor the patient and deliver the en route
treatment(s) as indicated.

mirronckone MEDICAL DIARY
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The Team Member should:

i) Prepare the necessary equipment and drugs.

ii) Ensure correct patient identification and
documentation of the transport.

iii) Assist the team leader in optimising the condition of the
patient.

iv) Collaborate with the team leader to check for any
contraindications to the transport.

v) Perform frequent pre-, intra- and post-transport
assessments to monitor the patient’s condition.

vi) Prepare and administer prescribed medications and
assist in other necesssary treatment during transport.

vii)Bring a mobile phone or dect phone for
communication.

EQUIPMENT

Principles

Equipment should be adequate in amount for each
transport, taking into account the duration of transport,
the patient’s condition and the level of necessary
therapeutic intervention(s). For equipment selection,
the following factors should be considered: size, weight,
battery life, durability and suitability for operation
under transport conditions, and oxygen consumption.

Equipment should be secured and functioning properly.
Monitoring and infusion devices should be placed in
areas visible to the escort personnel on the ambulance.
Electrical and gas supply fittings of all equipment
should be compatible with those of the ambulance.?
Extra battery packs for electrically driven devices
should be available. All equipment needs to be properly
maintained and regularly checked.

All equipment used in the MRI suite, including ventilator,
physiological monitor, infusion pump or syringe pump,
should be MRI-compatible and properly secured.

Specialised equipment is indicated for neonatal and
pediatric transport, as well as in patients requiring
extracorporeal life support. Detailed discussion is
beyond the scope of this article.

Table 1. Common equipment required for transport
(Excerpted from Guidelines for Transport of Critically Ill Patients.

Australasian College for Emergency Medicine, Australian and
New Zealand College of Anaesthetists, College of Intensive Care
Medicine of Australia and New Zealand. 2015.)

Basic monitoring of pulse rate, blood pressure and oxygen saturation by
pulse oximetry should be for all patients.

Cardiac monitoring should be used in intubated, ventilated patients,

or patients with unstable haemodynamics or unstable cardiovascular
conditions. (Fig. 1)

A baﬁ-valve mask of appropriate size with a bacterial and viral filter
should be available for all patients.

Equipment to secure the airway should be available.

A closed suction system should be considered for mechanically
ventilated patients.

A portable ventilator with disconnect and high pressure alarms is
recommended.

A properly secured portable oxygen cylinder with oxygen in excess of
the estimated duration of the transport should be available for patients
requiring oxygen therapy.

Infusion pumps with alarm function are highly recommended for
accurate administration of drug infusions.

A defibrillator is preferred for all patients requiring cardiac monitoring.
A capnometer is highly recommended for monitoring patients on
mechanical ventilation or sedation.

&

Fig. 1 A patient with myocardial infarction on cardiac
Monitoring under doctor-led escort . (Excerpted from ACS
in Action website, Hong Kong College of Cardiology.6)

Therapeutic Agents

Supplies of oxygen and pharmacological agents
should be in excess of that estimated for the maximum
transport time. All drugs should be checked and clearly
labelled prior to dispatch.

The range of drugs available should include as-needed
drugs to manage a patient’s specific clinical condition
and anticipated medical emergencies in case of clinical
deterioration. Table 2 lists the common medical
emergencies during transport.

Insulator bags may be needed for drugs that require
refrigeration to maintain effectiveness. Blood product
transfusion should be initiated before transport in life-
threatening cases of acute blood loss or anaemia, as long
as the preparation of the blood product does not lead to
an excessive delay to definitive treatment.

Table 2. Common medical emergencies during transport

(Excerpted from Guidelines for Transport of the Critically Ill. The
Hong Kong College of Anaesthesiologists. 2019.)

Cardiac arrest

Hypotension

Hypertensive emergency
Cardiac arrhythmia

Anaphylaxis

Bronchospasm

Hyperglycaemia/ hypoglycaemia
Increased intracranial pressure
Uterine atony

Adrenal dysfunction

Narcotic depression

Convulsion

Agitation

Pain

Vomiting

Electrolyte disturbances

Need for sedation and neuromuscular paralysis

PATIENT STABILISATION BEFORE
TRANSPORT

Adequate preparation and calculated anticipation of
possible clinical needs en route before patient transport
are both essential.

The team leader should assess the patient immediately

mnonckonec MEDICAL DIARY
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before transport, especially after being placed on
monitoring equipment and the transport ventilator (if
indicated) using a structured approach as illustrated
below:

i) Airway
a) The airway (for intubated patients, the
endotracheal tube) is secured and patent.

b) The position of the endotracheal tube should be
assessed.

ii) Breathing
a) Ventilation is adequate, and ventilator settings
are appropriate.

b) The underwater seal drain is not clamped.
iii) Circulation
a) The patient is haemodynamically optimised for
transport.

b) Vital signs are displayed on transport monitors
and are clearly visible to transport staff.

¢) Venous access is adequate and patent.

d) Intravenous infusions and infusion pumps are
functioning properly.

iv) Drains
a) All drains (urinary, wound, or underwater seal)
are functional and secured.

v) Environment / Equipment

a) The patient is safely placed on the transport
trolley/bed.

b) Appropriate infection control precautions
according to the latest guidelines are exercised.

c) All equipment alarms are switched on.
d) No equipment should be placed on the patient.

EN ROUTE AND ARRIVAL

The status of the patient should be monitored
continuously. Any change in the patient’s condition,
unexpected event, or critical incident should be
responded to immediately.

Upon arrival at the destination, the receiving team
should check the monitor, ventilation, oxygen, suction,
and power facilities. The patient should be reassessed
when the new monitors, ventilators, oxygen, and power
supplies are established in receiving unit.

A complete handover should be performed by the
team leader to the receiving team. The transport team
should continue patient care until the receiving team
is fully ready to take over the care of the patient. All
essential therapies, such as vasopressor infusion,
should be continued during transport and handover.
If the transport involves the patient’s belongings, the
prevailing guidelines for handling patient’s belongings
should be followed.

DOCUMENTATION

The patient’s clinical status and treatment received
during transport should be documented in the record.

VOL.26 NO.11 NOVEMBER 2021

Special Considerations in Infection Control against
Coronavirus Disease 2019 (COVID-19)

(Note: The following discussion is extracted from
local and international guideline recommendations
or literature for peer reference; this discussion is not
intended to be a formal guideline recommendation per
se.)

Appropriate infection control measures should be
applied to the patients, transport team and receiving
destination as per latest guideline recommendations
by local authorities.” The ambulance crew should be
informed of the infectious risk for early preparation.®’

S EERES—

—

Fig. 2 Ambulance crew on personal protective equipment
(PPE) during patient transport in the United Kingdom.
(Excerpted from Ambulance Response to COVID-19.
Association of Ambulance Chief Executives.9)

For confirmed or highly suspected cases of COVID-19
infections, inter- and intra-hospital transfer should
be limited to essential purpose only. Investigations or
interventions requiring patient transport should be
carefully evaluated; only those which can potentially
alter clinical management should be performed. Mobile
imaging modalities such as bedside ultrasound may
be used as an alternative.’’ Imaging at Radiology
suite may preferably be done as last case if possible, to
allow for thorough disinfection and to minimise cross-
contamination with co-patients.

Nevertheless, early recognition of COVID-19 patients at
high risk of deterioration is important and immediate
transport is imperative if intensive care unit admission
is required."

Non-intubated patients should wear a surgical mask if
possible.”” If necessary, endotracheal intubation should
be performed before transport to reduce risk of airway
compromise during patient transport.”® A bacterial
and viral filter should be used for intubated patients.
Unnecessary breathing circuit disconnection should be
avoided during transport.™

Appropriate personal protective equipment should be
worn by all staff handling a suspected or confirmed
COVID-19 patient.”® The risk of en route deterioration
necessitating an aerosol-generating intervention should
be taken into consideration. Unless absolutely essential,
aerosol-generating procedures should be avoided
during transport.

- mirronckone MEDICAL DIARY
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The transport route in the hospital should be cordoned
off to reduce the risk to personnel nearby. When patient
transport is completed, the transport team should
properly degown and perform hand hygiene in the
receiving unit. Equipment disinfection and/or disposal
should be performed in accordance with infection
control guidelines. Caution should be exercised to
avoid contamination of clinical documents.*®

CONCLUSION

The decision to transport a critically ill patient is based
on an assessment of the potential benefits of transport
weighed against the potential risks. For risk mitigation,
the transport process should be organised, efficient
and prompt. Safety during transport hinges on patient
optimisation before transport; appropriate planning and
effective communication; deployment of appropriately
trained staff; availability of essential equipment and
drugs; appropriate monitoring and management plan;
appropriate infection control measures; and proper
documentation.
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MCHK CME Programme Self-assessment Questions

Please read the article entitled "Principles of Emergency Medicine Transport and Practice in the Coronavirus
Disease Pandemic" by Dr WONG Chun-yin and complete the following self-assessment questions. Participants in
the MCHK CME Programme will be awarded CME credit under the Programme for returning completed answer
sheets via fax (2865 0345) or by mail to the Federation Secretariat on or before 30 November 2021. Answers to
questions will be provided in the next issue of The Hong Kong Medical Diary.

Questions 1-10: Please answer T (true) or F (false)

1. Transport of critically ill patients is always indicated as there is no associated risk.
2. Consent is optional if the physician decides for transporting the patient.

3. The escort team should perform frequent pre-, intra- and post-transport assessments to monitor the patient’s
condition.

4. The escort team should be able to communicate with the parent team during the transport process if the need
arises.

The Team Leader should ensure that the patient is optimised for the transport.
Closed suction system should be considered for mechanically ventilated patients.
A capnometer is highly recommended for monitoring patients on mechanical ventilation or sedation.

Supplies of pharmacological agents should be just enough for the duration of transport to avoid wastage.

® ® N & @

Unnecessary breathing circuit disconnection should be avoided during transport.

10. There is no risk associated with aerosol-generating procedures during transport.

ANSWER SHEET FOR NOVEMBER 2021

Please return the completed answer sheet to the Federation Secretariat on or before 30 November 2021 for
documentation. 1 CME point will be awarded for answering the MCHK CME programme (for non-specialists)
self-assessment questions.

Principles of Emergency Medicine Transport and
Practice in the Coronavirus Disease Pandemic
Dr Chun-yin WONG

MBBS, PDipID, FHKCEM, FHKAM (Emergency Medicine)

Associate Consultant, Accident and Emergency Department, Pok Oi Hospital
Chairman, Transport Medicine Subcommittee, Hong Kong College of Emergency Medicine

o I ! I N o O A O O
Name (block letters): HKMA No.: CDSHK No.:

HKIDNo..__ _ -__ _ __ __ XX(X) HKDU No.: HKAM No.:

Contact Tel No.: MCHK No. / DCHK No.: (must fill in)

Answers to October 2021 Issue

Primary Prevention of Osteoporosis in Hong Kong: A Brief Update

1. T 2. T 3. T 4. F 5. T 6. T 7.T 8. F 9. F 10. F
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Transport in Trauma Patients

Dr Tze-ho CHAN
MBChB (CUHK), FHKCEM, FHKAM (Emergency Medicine)

Associate Consultant, Accident and Emergency Department, Tin Shui Wai Hospital

Dr Tze-ho CHAN

INTRODUCTION

Trauma is one of the leading causes of mortality
and morbidity in the world. An effective trauma
management system and efficient transfer of major
trauma patients to trauma centres with capabilities for
definitive trauma care are important to improve the
outcome of major trauma patients.

In Hong Kong, the Hospital Authority has designated
five trauma centres, namely Prince of Wales Hospital
(PWH), Princess Margaret Hospital (PMH), Queen
Elizabeth Hospital (QEH), Queen Mary Hospital (QMH)
and Tuen Mun Hospital (TMH). All five centres are
equipped with a trauma call system, trauma facilities
and clinical support.'

PRIMARY TRAUMA DIVERSION

Primary trauma diversion is a major milestone for
the trauma management system in Hong Kong'*. In
primary trauma diversion, the ambulance staff would
directly transport the trauma patients from the scene to
trauma centres if a patient fulfills the primary trauma
diversion criteria, rather than transporting a trauma
victim to the nearest hospital. The existing primary
trauma diversion criteria consist of the following
physiological and anatomical criteria:

Physiological criteria

- Glasgow Coma Scale score <13

- Systolic blood pressure < 90 mmHg

- Respiratory rate <10 or > 29 per minute

Anatomical criteria
- Flail chest

- Lower limb fractures involving two or more long
bones (i.e. femurs or tibias)

- Amputation proximal to the wrist or ankle
- Penetrating trauma to head, neck or torso
- Limb paralysis

- Pelvic fracture

- Burn of second degree or above involving > 20%
body surface area

Besides, if intra-peritoneal free fluid is detected by
ultrasound by paramedic personnel who are qualified
to perform ultrasound assessment, the patient will be
diverted to Trauma Centre. In the near future, selected

mechanism of injuries, including free fall from height,
high-risk auto crash and gunshot injury, would be
considered for primary trauma diversion.

With the implementation of primary trauma diversion,
patients with major trauma fulfilling the diversion
criteria would directly be transported to the nearest
trauma centre with facilities for definitive care, thus
preventing the need for further secondary inter-hospital
transfer if the patients eventually need definitive care
in trauma centres, as secondary transfer may lead to
potential deterioration and delay®.

DETERMINING THE NEED FOR
SECONDARY TRANSFER

While the trauma patients fulfilling the criteria of
primary trauma diversion would be diverted to the
trauma centres, the other trauma patients not fulfilling
the primary trauma diversion criteria would be
transferred to the nearest local hospitals. It is important
that the clinicians at the local hospitals should assess
the capabilities of the local hospitals in managing
trauma patients in order to achieve early differentiation
of patients who can be safely cared for at the local
hospitals from those who require secondary transfer to
trauma centres for definitive care.

Table 1 has been adapted from the Advanced Trauma
Life Support (ATLS) guidelines. The table can serve as
a reference for consideration of the need for secondary
transfer of trauma patients to trauma centres’. The
list is by no means exhaustive; the decision-maker on
whether there is a need for a secondary transfer should
take into account the expertise and capabilities of the
local hospitals.

TIMELINESS OF TRANSFER

If the need for secondary transfer from local hospitals
to trauma centres is recognised, prompt arrangement
for transfer should be made. It is because the patient
outcome is directly related to the time lapsed between
the injuries and the reach for definitive trauma care>®.
According to ATLS guidelines, the principle is that the
transfer should not be delayed for diagnostic procedures
that do not change the plan of transfer/care. However,
procedures that treat or stabilise an immediately life-
threatening condition should be expediently carried
out’.
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Table 1. Conditions that may require secondary transfer to
trauma centres

(Adapted from Advanced Trauma Life Support Student
Course Manual. Tenth Edition. 2018)

Primary survey

Airway Airway compromise

Breathing Tension pneumothorax, haemothorax, open
pneumothorax

Circulation Hypotension, pelvic fracture, vascular injury,
open fracture

Disability GCS <13, intoxicated patients who cannot be
evaluated, evidence of paralysis

Exposure Severe hypothermia

Secondary survey

Head and skull A depressed skull fracture or penetrating injury

Maxillofacial Eye injury, open fracture, complex laceration,
ongoing nasopharyngeal bleeding

Neck Haematoma, crepitus, midline tenderness or
deformity

Chest Multiple rib fractures, flail chest, pulmonary
contusion, widened mediastinum, mediastinal
air

Abdomen Rebound tenderness, guarding

Neurologic Neurological deficit

Musculoskeletal Complex or multiple fractures or dislocation or
bony spine injuries

Other factors Age, multiple comorbidities, pregnancy, burn

TREATMENT BEFORE TRANSFER

Attempts should be made to stabilise the trauma patients
as far as possible at the local hospitals before secondary
transfer. Essential procedures need to be performed
before transfer for immediately life-threatening
conditions or when risk of en route deterioration during
transfer is anticipated. The following procedures may
be necessary if clinically indicated.

1. Airway

- Insert an airway or endotracheal tube if the patient
has GCS score of < 8 or if the care team holds any
concern for potential deterioration with airway
compromise.

2. Breathing
- Administer supplementary oxygen if necessary.

- Provide mechanical ventilation if the patient is
intubated.

- Insert a chest tube if indicated for patients with
pneumothorax.

3. Circulation

Establish two large-bore intravenous lines.

- Restore blood volume losses using crystalloid fluid
and blood if needed.

- Control external bleeding.
- Consider intravenous tranexamic acid if indicated.

4. Central nervous system

- Restrict spinal motion and immobilise patients by
spinal board and neck collar in patients who are
suspected of having spinal injuries.
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5. Fractures

- Apply appropriate splinting and traction.

COORDINATION AND
COMMUNICATION BEFORE
TRANSFER

Communication between the referring unit in the local
hospital and the receiving unit in the trauma centre is
important in order to achieve a smooth and uneventful
transfer. The referring hospitals and trauma centres
should establish mutually-agreed transfer protocols in
order to provide standardised and consistent approach
to patients’ transfer between the hospitals.

Coordination with the receiving trauma centre should
be made before the transfer in order to facilitate the
immediate continuation of care of trauma patients upon
their arrival at the receiving hospital. The trauma room
at the Emergency Department of the receiving trauma
centre should be prepared and ready for receiving the
patient. The trauma team members should be alerted
early and ready for stand-by.

ABC-SBAR is a commonly used handover tool to
facilitate inter-hospital communication regarding the
transfer®!!. (see Table 2)

Table 2. ABC-SBAR as a communication tool to facilitate
inter-hospital transfer

(Adapted from Advanced Trauma Life Support Student
Course Manual. Tenth Edition. 2018)

Meaning Information to provide
A Airway All airway, breathing and circulation
B Breathing problems have been identified and
C Circulation interventions performed
S Situation The patient’s name and age, referring
facility, indication of transfer
B Background Event history, , medication given, IV

fluid or blood product given, other
interventions completed

A Assessment Vital signs, important physical
examination findings, patient response to

treatment

Further assessments and interventions
required on arrival to receiving hospital

R Recommendation

MONITORING AND TREATMENT
DURING TRANSPORT

The clinicians from the referring unit should anticipate
potential deterioration and en route complications
during the transfer, and a management plan for
potential en route deterioration should have been
prepared and written onto the transport form . Trained
personnel familiar with trauma care and transport
should preferably be planning and conducting the
transfer. Medications should be prepared, pre-drawn
and properly labelled.

During the transfer, vital signs of the patient should
be regularly monitored. Continuous monitoring
including pulse oximetry should be provided, and
cardiac monitoring should be considered. Periodic
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monitoring of blood pressure and pulse rate should
be performed and documented. Continued balanced
fluid resuscitation with intravenous crystalloid or
blood products should be maintained if necessary.
Good communication should be maintained among
the transport personnel, referring unit and receiving
unit, especially if there are en route deterioration
and/or changes in the patient’s condition during the
transfer. Accurate records and documentation should
be maintained during the transfer, in order to provide
a clear and smooth handover to the receiving unit after
the transfer.
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Fig. 1: Erythematous plaque with an
ulcer at postauricular region

Questions

i-keung KWAN

This 70-year-old gentleman complained to have a non-healing
wound for six months on the posterior aspect of the right ear.
There was on and off bleeding and the size of the wound was
gradually increasing. Otherwise, there were no other symptoms
such as pain or itchiness. There was no injury before. Physical
examination revealed a 4 cm irregular erythematous patch with a 2
cm large ulcer on the posterior aspect of the right auricle (Fig. 1).

1. What are the differential diagnoses of his skin lesion?
2. What investigation(s) are you going to order?
3. How do you treat this patient?

(See P.29 for answers)
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INTRODUCTION

Under the Hospital Authority, there are 18 public
hospitals that provide Accident and Emergency
services; but not all of these acute hospitals provide both
inpatient obstetric and neonatal services. The expectant
mother may present to any of the 18 Emergency
Departments (EDs) for various reasons. Hence, all the
staff in the EDs should be prepared to assess, treat and
stabilise pregnant and postpartum patients, to manage
unexpected deliveries and to handle newborns. For
those acute hospitals without obstetric and neonatal
services, these obstetric and neonatal patients would
require transfer to tertiary care centre after initial
assessment and stabilisation.

Ground transport via ambulance is provided by the
Fire Services Department, while air transport via
helicopter is provided by the Government Flying
Service, the latter serving the patients in the outlying
islands. Inter-hospital transportation within the Hong
Kong territories, may take 15 to 45 minutes’ time. Since
a poorly and hastily conducted transfer could lead to
adverse events, well coordinated and executed inter-
hospital transportation is an integral part of providing
safe and seamless care to both the mother, the foetus
and/or the newborn.

INDICATIONS FOR INTER-
HOSPITAL TRANSFER

According to the Australian Commission on Safety
and Quality in Healthcare, the most common scenario
for inter-hospital transfer of obstetric patients is "a
patient in labour or bleeding or hypertensive being
identified as needing transfer to a higher level of care,
sometimes in association with foetal immaturity"'.
Other reviews suggest that the most common indication
for maternal transfer is premature labour, followed by
preterm premature rupture of membranes, hypertensive
disease, and antepartum haemorrhage®. According
to a retrospective study in China, massive obstetric
haemorrhage and hypertensive disorders of pregnancy
were the common causes of ICU admission in pregnancy
or immediately postpartum?® Despite the number of
maternities in Hong Kong dropped from 79,732 in 2009
to 59,638 in 2014 as a result of the implementation of the
zero-quota policy for "double non-permanent resident
pregnant women", the proportion of parturients at or
above 35 years of age increased significantly to 42%
in 2014. In parallel, the incidence of diabetes mellitus
had nearly doubled from 2004 to 2014. The overall

incidence of hypertensive disorder in pregnancy also
increased from 2.5% in 2004 to 3.8% in 2014". All these
changes imply that we may encounter more and more
complicated pregnancies, especially in the emergency
setting and during inter-facility transportation. Thus,
structured training focused on those emergencies
should be provided to medical personnel, and inter-
facility transfer guidelines should be implemented in
order to improve maternal and foetal outcomes.

Other than the pregnancy-related conditions, the
pregnant women may require transfer to the tertiary
centre owing to acute medical or surgical conditions,
especially for those hospitals without corresponding
acute care units such as North Lantau Hospital, St.
John Hospital or Tin Shui Wai Hospital. Kaye et al.
aimed to quantify and describe the obstetric caseload of
retrieval services provided by The Greater Sydney Area
Helicopter Emergency Medical Services from 2007-2010.
They showed that half of the cases (33 / 66) had the
primary obstetric conditions, while the other half were
retrieved for incidental or related non-obstetric critical
illness, such as asthma, trauma, or acute cardiac event®.
Besides the knowledge on handling obstetric and
neonatal emergencies, the importance of general critical
care skills such as invasive mechanical ventilation,
haemodynamic monitoring and support, as well as
advanced cardiac life support are crucial to safeguard
the whole care process.

MATERNAL TRANSFER VS
NEONATAL TRANSFER

A pregnant woman may present to the nearest ED
because of sudden onset of labour, especially those
in preterm labour. Emergency maternal transport
of women in active labour often involves difficult
decisions about whether to transport or to deliver in
the ED. In general, transferring the foetus in utero is
preferable to post-natal newborn transport. In utero
transport results in reduced morbidity for infants of
high-risk pregnancies. There is a 90% survival rate for
infants transported in utero versus and an 81% survival
rate for out-born infants transported after delivery,
proving that in most cases, the mother is truly the best
transport incubator. Timely transfer of the pregnant
patient in labour to a facility with appropriate obstetric
resources can reduce maternal and neonatal morbidity
and mortality®”s. However, accurate assessment of the
safety and risks of maternal transport versus delivery
with post-delivery transport is a highly complex
process.
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Even though early maternal transport is preferred, we
must look out for contraindications for inter-facility
transfer, which include unstable maternal condition,
unstable foetal condition, imminent birth, unavailable
experienced attendants, or hazardous weather
conditions for travel®.

EN-ROUTE ADVERSE EVENTS

One of the greatest risks for maternal transport is the
delivery of a compromised infant in an environment
inadequate for resuscitation. Available data suggest
that en-route delivery is not common. A retrospective
study of 1,080 maternal means of transport including
54 women with cervical dilation greater than 7 cm
at transport referral demonstrated that 49 of 54 were
successfully transported (40 by helicopter, eight by
fixed-wing aircraft, one by ground), none of whom
delivered en route, and five were delivered at the
referring facility®. Other studies report a 0-0.2% rate of
deliveries during transport'®'*”. These studies noted
that screening patients prior to transport is a critical step
to minimising the chance of delivery, and the proper use
of tocolytic treatment can reduce the chance of en-route
delivery™.

Out-of-hospital delivery during inter-facility transport of
patients is infrequent, but this is a potential complication
that must be anticipated and planned for. Precipitous
labour is defined as expulsion of a foetus within 3 hours
of commencement of regular contractions™!, which
can happen in any circumstances. The risk factors
for potential precipitous labour includes: placental
abruption, fertility treatments, hypertensive disorders
or low infant birth weight. These risk factors should be
scrutinised before transferring the patient out®.

There is minimal existing data regarding clinical
deterioration that occurs during the inter-facility
transport of pregnant patient. Nawrocki et al. showed
4.8% of the ground, and 8.1% of air transport had
the clinically significant events during transfer.
The most frequent events were the exacerbation of
hypertensive disease requiring interventions, followed
by hypotension and altered mental status'. Other
studies showed rather infrequent clinical deterioration
during inter-facility transport”. Nonetheless, pregnant
individuals represent a low volume but potentially high
acuity, complex population that requires specialised
care and knowledge.

ENHANCING THE SAFETY OF
INTER-HOSPITAL MATERNAL
TRANSPORT

For inter-hospital transfer of the acutely ill obstetric
patient, risk can be reduced by accurate pre-transport
evaluation of the woman and her foetus, stabilisation
to ensure patient safety during transport, transfer
by skilled personnel with appropriate equipment
and monitoring, and good handover to the receiving
facility’”®. During the transport, necessary transport
monitoring should be checked, including continuous
cardiac thythm and pulse oximetry monitoring, regular
assessment of vital signs as well as foetal monitoring.
Venous access must be established, and all existing lines

should be secured®. The patient should be lying on the
left lateral position during transport®.

The Australian Commission on Safety and Quality in
Healthcare has identified several risk factors associated
with inter-hospital maternal transfer: incomplete
information or poor communication on clinical
handover, inadequacies on pre-transport management
or delay in transfer’. In order to minimise the risk of
maternal transport, various professional groups have
published guidelines, such as the "Guidelines for
Perinatal Care" published by the American Academy
of Paediatrics and American College of Obstetricians
and Gynaecologists, and "Management of Acute In-
utero Transfers: Framework for Clinical Practice” from
The British Association of Perinatal Medicine which
outlines in detail the standards for inter-hospital care.
The existence of standing protocols for handling those
common obstetric emergencies, especially hypertensive
disorder during pregnancy and imminent delivery,
vastly improves the ability of transport personnel
to respond appropriately to changes in a patient’s
condition’®.

CONCLUSION

Maternal transport refers to the process of transferring
the pregnant woman under the supervision of medical
personnel from the referring hospital to the receiving
hospital. The reason for the inter-facility transfer of
peripartum patients can be pregnancy-related or non-
pregnancy related; the situation can be antepartum
or postpartum, preterm or full-term, etc. This unique
group of patients with their distinct anatomical as well
as physiological features requiring special treatment
considerations would pose a major challenge to the ED
care team who is deciding, planning and executing the
inter-facility transport. Ultimately, the patient outcome
from the transport hinges heavily on a multitude of
decisions and actions by the ED care team with regard to
assessment, stabilisation and transport considerations.
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BACKGROUND

Paediatric service re-alignment is a worldwide trend as
part and parcel of healthcare reform. In Hong Kong,
while casualty-based regional hospitals are growing in
number, such as the recently established Tin Shui Wai
Hospital and North Lantau Hospital, on-site paediatric
services may not be available in every one of these
regional hospitals.

The Hong Kong Children's Hospital, on the other hand,
provides highly specialised paediatric services and
receives children with complex medical conditions
from various hospitals in Hong Kong. More paediatric
inter-facility transports (IFT) will be expected in the
near future as a result of this service re-alignment.
From the administrative point of view, such service
implementation is important for future budget planning;
hence transport medicine will be a cost-effective option
for achieving the goal'. In the first six months in 2020,
there were 85 cases of nurse-led or nurse-plus-doctor-
led IFT in the Emergency Department in Alice Ho
Miu Ling Nethersole Hospital. Eight of these cases
were patients under the age of 18. Characteristics of
patients might be different among hospitals because of
differential degrees of on-site paediatric team support.
Nevertheless, paediatric transport could be extremely
risky and challenging, especially in children who
require critical care”. The objective of paediatric IFT is
to provide safe and high-quality care during transport
from one medical facility to another.

CHALLENGES

A big challenge for paediatric IFT is the huge variations
in patients” age and size, as a result of the great diversity
in the patients’ maturity level and body build, ranging
from pre-terms, small-sized infants to adult-sized
adolescents.

Another challenge is the need to involve multiple
specialties for their expertise and support. On top of the
expertise in general paediatrics and neonatology, other
expertise is often called for as the major problems in
escorted patients could be trauma, or paediatric-surgical
or toxicological conditions.

The third challenge is the vast variations in the clinical
setting and journey time. Transportation could be
initiated from General Practitioner’s office to the
hospital, from the Emergency Department to the
Paediatric ward, from the Paediatric ward to tertiary
medical centres, etc. Longer transportation time should

Dr Hay-lok CHEUNG

be expected in cross-border escorts; one should hence
anticipate a higher chance of en-route deterioration
during the planning phase.

With the Emergency Medicine community facing all
these challenges, an outstanding, paediatrician-led
organisation of the paediatric transport system becomes
a cornerstone of success*. Various paediatric units in
Hong Kong have established their escort programmes
in order to maintain a high-quality patient transport
process®. Knowledge on and training in general
transport medicine and the understanding of specific
features in paediatric transport are essential for better
transport patient care®.

GENERAL APPROACH IN
PAEDIATRIC IFT IN PRIMARY
OR SECONDARY CARE LEVEL
SETTING

IFT process could be chronologically categorised into
(1) preparation phase, (2) transportation phase and (3)
handover. Generally speaking, preparation should not
be overlooked because numerous en-route problems
could be averted b