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Disclaimer

 No conflict of interest

 Proposed approach from medical perspective at HA level

 Sharing of international practice on pre-hospital aspects rather than 
recommendation



WHO Statistics: Ebola disease caused by 
Sudan ebolavirus – Uganda

 Number of cases and deaths (confirmed and probable) of Ebola disease 
caused by SUDV, as of 10 January 2023.



 Clinical Features:
 Fever, fatigue, muscle pain, headache, sore throat, followed by vomiting, 

diarrhea, rash, symptoms of impaired kidney and liver function.

 Severe cases may have both internal and external bleeding (for example, 
bleeding under the skin/ internal organs, from body orifices like the mouth, eyes 
or ears or blood in the stools), shock, nervous system malfunction, coma, 
delirium and seizures

 Laboratory findings include low white blood cell and platelet counts and 
elevated liver enzymes.
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Key Facts about Ebola

 Incubation Period (IP): 2 to 21 days

 Case Fatality Rate (CFR): Average 50%; 25% to 90%, from previous 
outbreaks 

 Human-to-human transmission: via direct contact through broken skin or 
mucous membranes with: 
 the blood/ other body fluids/ secretions (stool, urine, saliva, semen) of the 

infected person

 Objects/ environment that have been contaminated with an Ebola patient’s 
infectious fluid, e.g. soiled clothing, bed linen or used needles

 Treatment: Supportive + Antivirals



Preparedness Measures in HA
Bundle approach: Early Notification, Early Containment , Early Investigation

Updated 19/7/2019

•Notifiable disease

•Agreed reporting 
criteria

•Notify through 
NDORS and call
MCO of CHP

•RT-PCR
provided by 
PHLSB of CHP

•TAT within 24 
hours

•Level-III Biosafety 
Laboratory at HA
IDC provide 
essential Ix

Early Notification Early Containment Early Investigation

•“FTOCC”
triage criteria

•Centralized Mx at
HA Infectious 
Disease Centre 
(HAIDC)

•Standard, Contact
and Airborne 
Precautions



 Awareness among HCWs
 High-risk areas (AEDs, ICUs, Isolation wards, IDC, GOPCs)

 Bundle approach of early notification, early containment and early 
investigation

 Early transfer to HA IDC of ‘suspect cases’ to reduce the number of HCWs & lab 
workers being exposed

 IC proficiency:
 Avoid sharps injury and muco-cutaneous exposure

 Standard precautions
 Hand hygiene
 PPE donning and doffing procedures
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Risk Minimization



Initial management of suspect case in 
AED/GOPC/SOPC

 If the patient fulfilled the reporting criteria for EVD:
 Isolate the patient in a single room (in practice, Airborne Infection Isolation 

Room (AIIR) at AEDs, or single room in GOPCs and SOPCs),

 Inform the patient about the arrangement, AND

 Adopt standard, contact and airborne precautions.

 Any suspected or confirmed EVD case should be centrally isolated and 
managed at HAIDC.
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Updated 19/7/2019



Suspected 
EVD

Symptomatic 
patient walks in

AED / 
GOPC
Triage 

“FTOCC”

Port Health
Private 

Hospital / 
GP

Symptomatic 
patient 

(??EVD”)
conveyed by 
ambulance

Manage 
accordingly at 
local hospital

AED / GOPC Call 
ambulance for 

P1 patient 
transfer to IDC

CHP HA IDC PHLSB

Notify Isolate PCR Testing

YESNO

On board 
assessment

Arrange direct 
admission to 
IDC via 
ambulance by 
MCO of CHP

Arrange direct 
admission to 
IDC via 
ambulance by 
port health 
officer
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Isolation of critically ill patient not 
suitable for transfer to IDC

 Clinicians should stabilize the patient’s condition and then transfer the 
case to HAIDC of PMH for further investigation and management.

 Patient transfer under clinical escort may be required subject to the 
patient’s condition.

 For critically ill patient not suitable for transfer to IDC, AED should liaise with 
local ICU for admission.
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CENO’s Case Definition of Viral Haemorrhagic Fever 
including Ebola (last updated on 15 Jun 2023)

 Laboratory criteria
 Any one of the following:

 Detection of nucleic acid of a specific VHF 
virus in a clinical specimen;

 Isolation of a specific VHF virus from a clinical 
specimen; OR

 Seroconversion or a four-fold or greater 
increase in IgG antibody titre to a specific VHF 
virus.

 Probable case
 A clinically compatible case with any one of 

the following epidemiological evidence but 
with no or non-confirmatory laboratory 
testing:
 History of travel to an endemic/epidemic area 

within the incubation period of illness onset;

 Contact with a confirmed case; OR

 Exposure to VHF infected blood or tissues

 Confirmed case
 A clinically compatible case that fulfils any of 

the above laboratory criteria.
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Infection Control Measures

 Single room placement
 use an Airborne Infection Isolation 

Room (AIIR) with toilet facility.

 Practice standard, contact & 
airborne precautions

 Prevention of sharps injury and 
muco- cutaneous exposure to blood, 
body fluids, secretion and excretions

 Meticulous hand hygiene
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Updated 10/12/2019
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Recommended PPE

Updated on 
10/12/2019

PPE General Patient Triage (Based on nature of 
encounter upone risk assessment)

Suspected/ Confirmed EVD patients 

CAP Disposable Cap (optional) Water-resistant hood

Face and Eye protection Face shield/ goggles/ visor Face shield +/- goggles*

Respiratory Protection Surgical mask N95 respirator

Gown Water-resistant gown
(AMMI Level 1/3)

Water-resistant gown
(EN 14126 Type P8 [3-B] or AMMI Level 4)

Gloves As indicated# Double pairs of long nitrile gloves

Shoe covers or boots Shoe covers (optional) Full length shoe covers or boots
Hand Hygiene must be strictly observed, according to the WHO’s 5 moments, namely (1) Before touching a patient, (2) Before clean / aseptic
procedure, (3) After blood or body fluid exposure risk , (4) After touching a patient including touching his/her clothes or linens; and (5)
After touching patient surroundings.

Remarks:
# For example, when presence of skin lesions or contact with blood and body fluids.
* In addition to face shield, staff may consider wearing goggles when performing high risk procedure
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PPE for suspect / confirmed EVD

Training video can be accessed via EVD webpage

32

Face shield (In addition to face
shield, staff may consider wearing
goggles when performing high risk
procedures )

N95 respirator

Water-resistant hood 

Water-resistant gown

Double nitrile gloves

Boot / full length shoe 
cover

Updated on 
10/12/2019

1. Remove double gloves
2. Hand hygiene
3. Wear a new pair of gloves
4. Water-resistant gown
5. Remove gloves
6. Hand hygiene
7. Wear a new pair of gloves
8. Full length shoe covers or boots
9. Remove gloves
10.Hand hygiene
11.Wear a new pair of gloves
12.Face shield +/- goggles
13.Water-resistant hood
14.Remove gloves
15.Hand hygiene
16.Wear a new pair of gloves
17.N95 respirator
18.Removes gloves
19.Hand hygiene

Suggested sequence of doffing of PPE

http://qsdportal/iec/Website/IEC%20Webpage/Ebola/Ebola%20Virus.htm
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Updated on 
10/12/2019

Training video can be accessed via EVD webpage. 
http://qsdportal/iec/Website/IEC%20Webpage/Ebola/Ebola%20Virus.htm

http://qsdportal/iec/Website/IEC%20Webpage/Ebola/Ebola%20Virus.htm


Transfer of Cases

 Suspect cases of VHF should be transferred to the Hospital Authority (HA) Infectious 
Disease Centre (IDC) at Princess Margaret Hospital (PMH). 

 Malaria and bacterial sepsis are the most common cause of travel-related fever and 
should be excluded as far as possible before transfer.

 Early transfer can very much reduce the chance of transmission. 

 Because most ill persons requiring pre-hospital evaluation and transport are in the early
stages of disease, they would not be expected to have symptoms that increase the 
chance of contact with infectious body fluids (e.g. vomiting, diarrhoea, haemorrhage). 
Standard precautions are in general sufficient in this stage. 

 If a patient has respiratory symptoms, cough, vomiting and diarrhea or bleeding, contact, 
droplet and airborne precautions should be practised.

 Transportation of patient should be kept to the minimum and only for essential purposes. 
Strict isolation precautions must be followed in such circumstances.



Highlights of 
International 
Literature and 
Personal View



Ebola VS COVID-19

 Similarities
 High infectivity

 High mortality ( in pre-antiviral era)

 Certain points in precaution          Experience



Pre-hospital transportation in Western
countries for Ebola patients



Intensive Care Med (2015) 41:1472–1476



JJ Lowe et al. Ebola Patient Transportation



Annals of Emergency Medicine 66(3). Sept 2015





Common Indications for Transport

 Intra-hospital Transport
 Transport from A&E to ICU 

 Transport for radiology scans

 Inter-hospital Transport
 To HAIDC



Preparation before transport (1)

 Ensure benefit > risk of transport

 To minimise avoidable transport, e.g. using bedside ultrasound for scans

 Clear workflows 

 Transport patient in impervious suit if ambulatory, or in impervious sheets if 
non-ambulatory and stretcher-bound, as tolerated.

 Conduct brief patient assessment to determine patient’s stability, “dry” or 
“wet” symptoms, and need for intervention before and/or during patient 
transport. 

 Prepare transport equipment and drugs in anticipation of medical 
emergencies 

 For deteriorating patients, to assess the need for intubation prior to transport

Liew et al. Critical Care (2020) 24:94



Preparation before transport (2)

 Entire transport route must be cordoned off to prevent unnecessary spread 
of disease

 Limit personnel for patient transport 

 Ensure closed loop communication between team members

 Remove non-essential equipment

 Wrap transport equipment in transparent covers; ensure functionality

 Clearly label an emergency IV access

 Consider patient belongings to be contaminated, which are bagged, 
labelled, and transported with the patient



Aerosol-generating Procedures (AGPs)

AGP

Non-invasive ventilation 
(NIV)

Logistic flowchart 
for the initiation of 

NIV in AED

Logistic flowchart for 
the initiation of NIV 

in HA hospitals

AGP other than NIV
1. Endotracheal intubation and extubation
2. Cardiopulmonary resuscitation (CPR)
3. Bronchoscopy
4. Open suctioning of respiratory tract (including tracheostomy 
care)
5. Autopsy 
6. High-frequency oscillatory ventilation
7. Nebulizer therapy
8. Sputum induction
9. Dental procedures with the use of spray generating 
equipment

Source: HA Infection Control Plan (Coronavirus Disease 2019) http://ha.home/ho/ps/ICplanforcovid19.pdf

It is recommended to follow the WHO’s 
latest recommendations on COVID-19 
and include the following dental 
procedures with the use of spray 
generating equipment in the list of AGPs. 
Therefore, healthcare workers should 
adopt airborne precautions, wear full PPE 
and perform the procedures in an 
adequately ventilated room.

• Procedures that use three-way 
air/water spray;

• Dental cleaning with ultrasonic scaler 
and polishing; 

• Periodontal treatment with ultrasonic 
scaler;

• Any kind of dental preparation with 
high or low-speed hand-pieces;

• Direct and indirect restoration and 
polishing;

• Definitive cementation of crown or 
bridge;

• Mechanical endodontic treatment;
• Surgical tooth extraction and implant 

placement

Updated on 23 Sep 2021

http://ha.home/ho/ps/ICplanforcovid19.pdf


Transport process (1)

 Transport team should don appropriate PPE outside the patient room 
before transport

 Pre-treatment with (oral) anti-emetics

 Provide patient care, as needed, and minimize the contact with patient 

 Unless absolutely essential, aerosol generating procedures should be 
avoided

 Risk of deterioration necessitating AGP (CPR, suction) should be 
considered

 Avoid sharps handling in a moving environment



Transport Process (2)

 Non-intubated patient should wear a surgical mask

 Intubated patients—avoid transport if possible; otherwise
 Add on HEPA filters to endotracheal tubes if bagging is required via BVM

 Gentle bagging by BVM to reduce aerosolization if worsening hypoxemia. 

 Add on HEPA filters to expiratory limbs of the breathing circuits for ventilators

 Avoid unnecessary breathing circuit disconnection during transport

 Radiology scans to be performed at the end if really indicated, to allow for 
terminal cleaning of radiology



After arrival

 Ensure patient delivery to relevant professionals in designated area

 Remove all protective equipment covering

 Doff PPE in a nearby clinical area with observer  

 Complete patient handover outside the patient’s room

 Return the equipment to the area of initiation  for decontamination 

 Caution to avoid contamination of clinical documents

Infection prevention during transfer and transport of patients with suspected COVID-19 requiring hospita    



Post transfer decontamination

 Dedicate a housekeeping team equipped with appropriate PPE to 
decontaminate the transfer route (including elevator), room of the 
patients and all transport equipment. 

 Decontaminate the transport ambulance

 Prepare all the equipment for the next transport



Overseas 
Experience of 
Portable Medical 
Isolation Unit

新冠疫情期間負壓救護車內的專用隔離艙

圖據福州晚報



Portable Medical 
Isolation Unit 
(PMIU)
Five PMIUs in Singapore as of 
2014.

https://www.todayonline.com/singapore/changi-airport-hosts-isolation-exercise-health-ministry-confirms-no-suspected-case-ebola



Italy South Africa



Negative & Positive Pressure Modes

https://www.unmc.edu/elearning/egallery/patient-isolation-units/

American Journal of Emergency Medicine 45 (2021) 483–489





37PROCEDURES & CAVEAT
Technically possible

 Maximum isolation during transport, depending
on status & scoring

 In flight & on the ground

 Requires perfect internal & external
coordination

 Subject to approval by multiple health national 
authorities



 Dedicated Intl.SOS aircrafts in South Africa

 Appropriate for asymptomatic high risk exposed or
early stable EVD cases

 Not suitable for secretory phase or unstable EVD
patients due to limited monitoring and intervention 
capability

 Need for a PMIU or walk-in isolation chamber for 
ALL types of patients (Exposure cases ?)
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Guidance on Air Medical Transport (AMT) for Patients with Selected Viral Hemorrhagic 
Fevers. Centers for Disease Control and Prevention. September 19, 2023



Other Considerations  

 Cost ~ 2200 Euro – USD 11000

 Likelihood of application

 Time for preparation

 Prior Training for Staff – paramedic, nurse, doctor

 Equipment Maintenance



Summary

 Hospital Authority Guidelines

 Highlights of International Literature

 My personal view and experience

 Overseas Experience of PMIU
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