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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.

District Confirmed cases Probable cases/deaths Deaths in confirmed cases
Bunyangabu 1 0 0
Jinja 2 0 1
Kagadi 1 0 1
Kampala 17 1 2
Kassanda 49 2 21
Kyegegwa 3 0 1
Masaka 0 1
Mubende 64 19 28
Wakiso 4 0 0

Total 142 22 55
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Ebola Virus Disease
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Key Facts about Ebola
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Patients may have sudden onset
of fever, intense weakness, muscle:

» Clinical Features:

» Fever, fatigue, muscle pain, headache, sore throat, followed by vomiting,
diarrheaq, 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.



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.q. soiled clothing, bed linen or used needles

» Treatment: Supportive + Antivirals



Preparedness Measures in HA

Bundle approach: Early Notification, Early Containment, Early Investigation

Early Notification

a )
* Notifiable disease

* Notify through
NDORS and call
MCO of CHP

* Agreed reporting
criteria

Early Containment

a2 )

«“"FTOCC"
triage criteria

* Centralized Mx at
HA Infectious
Disease Centre
(HAIDC)

e Standard, Contact
and Airborne
Precautions

- _/

Early Investigation

- R

*RT-PCR
provided by
PHLSB of CHP

o TAT within 24
hours

eLevel-lll Biosafety
Laboratory at HA
IDC provide
essential Ix

Updated 19/7/2019
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» Awareness among HCWs
» High-risk areas (AEDs, ICUs, Isolation wards, IDC, GOPCs)

» Bundle approach of early nofification, 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

v



Initial management of suspect case in

AED/GOREIS N

» If the patient fulfilled the reporting criteria for EVD:

» Isolate the patient in a single room (in practice, Airborne Infection Isolation
Room (AlIR) 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.

Updated 19/7/2019



Timely isolation and centfral management at IDC
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Isolation of critically ill patient not

sultable for fransfer 1o 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.

Added on 19/8/2019



CENQ's Case Definition of Viral Haemorrhagic Fever

iIncluding Ebola (last updated on 15 Jun 2023)

» Laboratory criteria » Probable case
» Any one of the following: » A clinically compatible case with any one of
Detecti £ nucle d of e VHE the following epidemiological evidence but
> Delection ol nucieic acid of a specilic with no or non-confirmatory laboratory

virus in a clinical specimen; .
testing:

» Isolation of a specific VHF virus from a clinical

specimen; OR » History of travel to an endemic/epidemic area

within the incubation period of iliness onset;

» Seroconversion or a four-fold or greater
increase in IgG antibody fitre to a specific VHF

VITUS. » Exposure to VHF infected blood or tissues

» Contact with a confirmed case; OR

» Confirmed case

» A clinically compatible case that fulfils any of
the above laboratory criteria.

Updated 15/06/2023



Infection Control Measures

» Single room placement

» uUse an Airborne Infection Isolation
Room (AlIR) with toilet facility.

» Practice standard, contact &
airborne precautions

» Prevention of sharps injury and

MUCO- cutaneous exposure to blood,

body fluids, secrefion and excretions

» Meticulous hand hygiene
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Standard Precautlons

must be taken in the following situations
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Recommended PPE

PPE General Patient Triage (Based on nature of Suspected/ Confirmed EVD patients
encounter upone risk assessment)
CAP Disposable Cap (optional) Water-resistant hood

Face and Eye protection

Face shield/ goggles/ visor

Face shield +/- goggles*

Respiratory Protection

Surgical mask

N?5 respirator

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

Updated on
10/12/2019



PPE for suspect / confirmed EVD

Suggested sequence of doffing of PPE o Face shield (in addition to face
- shield, staff may consider wearing
goggles when performing high risk
procedures )

Remove double gloves

Hand hygiene

Wear a new pair of gloves

Water-resistant gown N95 respirator

Remove gloves

Hand hygiene Water-resistant hood

Wear a new pair of gloves

X N @] O B[ @] ] =

Full length shoe covers or boots

9. Remove gloves Water-resistant gown

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

Boot / full length shoe
cover

17.N95 respirator

18.Removes gloves

19.Hand hygiene

e Updated on
Training video can be accessed via EVD webpage 10/12/2019



http://qsdportal/iec/Website/IEC%20Webpage/Ebola/Ebola%20Virus.htm
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Personal Protective Equipment (PPE)
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For Ebola Virus Disease (EVD)

FL

Donning

2F

Hand Hygiene
NOSIEIREE  wosnzenss
N95 Respirator ~ Perform seal Check

1A R BT
Tie a knot at the back

BRE

Hood

BEENRRE  HBBEH

Place over face and eyes, adjust to fit
MEHE TR AR - BEAR TN EFERE
Hi# REF *n addition to face shield, staff may
consider wearing goggles when performing high
nisk procedures

REE

HE* +/- B
Face Shield* +/-
Goggles

TKEL Full-length Shoe Covers
Boots ShEs
Hand Hygiene
RERAZSEESD
Fﬁﬂ(ﬁﬁﬁ EEAEREDR
Water Resistant Cover back entirely with gown
Gown Tie waist knot at the front

BF

Hand Hygiene

EERFE

Double, long nitrile
gloves

HFFHEFR -FLFE FEABSR
ERTFH
Pull down the cuff to the palm, extend

gloves to cover cuff of gown

SERES Points to note:
o BEASECHEAGSERNEVRRLE - SENSIFRE « FE - (MBI -

& : ; = WREEE SR ERER

Select your suitable model and size of PPE, including N95 respirator, gloves, gown and boots. . 5
o BB ORI RN EE B - HAHO Chief [nfection Control Officer Office
2019511 7 ¥57

All wounds should be properly covered by waterproof dressings.
« SEARHMRNEESEETET -

Engage a trained observer to supervise the donning process.

Updated in November 2019

Training video can be accessed via EVD webpage.

http://gsdportal/iec/Website/IEC%20Webpage/Ebola/Ebola%20Virus.htm
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Doffing
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Personal Protective Equipment (PPE)
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For Ebola Virus Disease (EVD)

EERFE

Double, long nitrile gloves

RF

Hand Hygiene

(=3

MFE

Remove
gloves
| wmEe . RS RETE PSS EORETY - ANEME T RET

RF

Hand
Hygiene
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Gown

(=1

away from body, turning the gown inside-out

BFE REE

Wear gloves 2 Full-length
Shoe Covers

Untie waist knot, grasp the waist area and pull down to loosen the velcro, peel the gown
BRFE =» 2F

Remove gloves Hand Hygiene

TKEHE

Boots

-

f-a=] == a
FFE HE +/- EBHE
Wear gloves Face Shield +/- Goggles
WRERNEE - EATHEEAMRIEE T
Grasp elastic and pull it over head gently

RS M A R
HAHO Chief Infection Control
Officer Office

2019411 5 857

Updated in November 2019

BE MFEE

Hood Remove gloves

[EpRaT » {EBAIGEH FHRRY SRR Rl FACESRE
Unfasten tie, head down and close eyes when removing hood by pulling forward and
downward gently

BFFE NI5 BRFEE _ EF
Wear — g = Remove - Hand
gloves NO5 Respirator gloves Hygiene

STER T EIRIHRAS - AAREI CEAMHE RS
Grasp the bottom elastic, then the top

2F

Hand Hygiene

o GIFRIEE B AAIRE R T
Engage a trained observer to supervise the doffing process.
o MEARSEN S0E kR ERE - RREIERK AR  BLOASEHESR - 1 ETHRSE -

If PPE are contaminated with dribbling soils, clean with disposable absorbent material and disinfect with dis-
infectant wipes.

o EEFEMNFEUREN -
Recommend to wear new gloves for removing PPE items.

o BEOmEREFESEEERRSN  HREARSBEMHE - DUSBERKHE -
Remove PPE and take shower with soap and water after high risk procedure, or if there is any suspicion of
self-contamination.

Updated on

10/12/2019


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 tfransmission.

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 precavutions 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
Literatfure and
Personal View




Ebola VS COVID-19

» Similarities
» High infectivity
» High mortality ( in pre-antiviral erq)

» Certain points in precaution » Experience



Pre-hospital transportation in Western

countries for Ebola patients

Table 1 Conditions of transportation of a suspected or confirmed Ebola patient, according to risk assessment

Personnel

Personnel protective

equipment

Equipment

USA

Low-risk patient
High-risk patient
UK

Low-risk patient

High-risk patient

France
Low-risk patient
High-risk patient

All patients: trained
rescuers

Trained rescuers

Specialist ambulance
medical team:
hazardous area response

team (HART)

All patients: medical team

Low-grade PPE
High-grade PPE

Low-grade PPE

High-grade PPE

All patients: high-grade PPE

All patients: standard ambulance shielded by application
of impervious barrier drapes

Standard ambulance team wearing universal infection
control precautions
Stripped out ambulance with minimal equipment

All patients: mostly a vehicle has been dedicated,
equipped with minimal equipment; another vehicle
can escort the dedicated vehicle to assure supervision,
and logistic support. Isolation with the containment of
the patient in a slipcover or caisson

Low risk: a possible Ebola patient with few symptoms apart from fever

can be considered to have a low risk of transmission

High risk: a patient with symptoms of profound diarrhea and vomiting, bruising, and bleeding or one with confirmed EVD several days into the course of their illness
Low-grade PPE: minimum gloves to protect the hands, a gown or coverall to protect clothing, and a mask/face shield to protect mucous membranes
High-grade PPE: robust visor in addition to a fluid repellent suit, boots, double gloves, face mask, and head protection




Possible EVD with
few symptoms

Confirmed EVD* -
Possible EVD many symptoms

Sim_pla ambulance with Specialized medical team
! trained rescuers™
Constant
Risk
Assessment .
Low grade PPE *High grade PPE
e e e robust visor in addition to a fluid repelient suit,
& T R boots, double gloves, face mask and head protection
and a mask/face shisld to protact . . : : .
mucous membranes *Consider Caisson for patient isolation
xterna
supervision
Practice donning and doffing

Test procedures

Perspective from the authors

“time of clinical course can be considered
** In France, medical staff is required

Fig. 1 Transportation of Ebola patients

Intensive Care Med (2015) 41:1472-1476




FIGURE 1. Ambulance draped with 6-mil plastic for EVD transport.

JJ Lowe et al. Ebola Patient Transportation



Figure 5.

Patient enveloped in impervious sheet.

If patient is ambulatory, he or she will be asked to
wear impervious suit, surgical mask, and gloves if
tolerated.

If patient is having large volumes of diarrhea, he or
she will be asked to wear an adult undergarment.

If patient is nonambulatory, he or she will be
shrouded in impervious sheet as tolerated, and

surgical mask will be applied.

Figure 6. Patient preparation.

Annals of Emergency Medicine 66(3). Sept 2015




Transport and Management of Patients With Ebola Virus Diseas

Persons exposed to Ebola virus disease but remaining
. . 1
asymptomatic are not contagious. ?

Transmission of the Ebola virus requires direct
contact with infected blood or bodily fluids. The
virus enters the body through breaks in the skin or
through the mucous membranes.*’

Patients with Ebola virus disease become more

: . 1
contagious as the course of their disease progresses.
Patients in the later phase of disease in which
vomiting, diarrhea, and bleeding are present are more
likely to transmit the disease than those with fever

2

. . 1
alone early in the course of the disease. 6

PPE should be selected according to known routes of
transmission, condition of the patient, and
operational requirements; for example, the PPE
selected for protection against blood and bodily fluid
exposure for a patient with fever only will likely be
different than what is selected for the patient with
uncontrolled vomiting and diarrhea.'>!

Travelers from Ebola-affected countries who develop
generalized signs of illness are still more likely to have
malaria, acute diarrheal illness, or other infectious
disease than they are to have Ebola virus disease.'”

Supervised/observed decontamination, disinfection,
and doffing of PPE may help avoid breaches in

infection control practice.

Figure 10. Considerations when managing a patient with
suspected or confirmed Ebola virus disease.



Common Indications for Transport

» Intra-hospital Transport

» Transport from A&E to ICU

» Transport for radiology scans
» Inter-hospital Transport

» To HAIDC



Preparation betfore transport (1)

>
>
>
>

Ensure benefit > risk of tfransport
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)

>

vV v v v Vv Vv

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

Limit personnel for patient fransport

Ensure closed loop communication between team members
Remove non-essential equipment

Wrap transport equipment in fransparent 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 It is recommended to follow the WHO's

latest recommendations on COVID-19
| and include the following dental

| | procedures with the use of spray

) . o AGP other than NIV ?:ne:caﬁngheqtl.;iﬁment in ’rlr(we Iis’rhof /lé(\jGPs.
Non-invasive ventilation . isifeltsy SelliAISel iAo i Slos
N|V) 1 ,_cmd extubation adopt airborne precautions, wear full PPE
( - - - and perform the procedures in an
2. Cardiopulmonary resuscitation (CPR) odequo’rely ventilated room.
. Procedures ‘rhoT use three-way
for Tnlev'r“hgggn of 4. Open suctioning of respiratory tract (including tracheostomy ' Sﬁg*ggﬁs'ﬁggf‘g with ulirasonic scaler
n core) » Periodontal freatment with ultrasonic
T .- \ scaler;
LOQIS.TI(.:.ﬂO’WChOI’T for 5. Au’ropsy * Any kind of dental preparation with
the inifiation of NIV 6. High-frequency oscillatory ventilation high or low-speed hand-pieces;
in HA hOSpITCﬂS ) . D|re.cT. and indirect restoration and
7. Nebulizer therapy polishing;
. . + Definitive cementation of crown or
8. Sputum induction bridge;
. . * Mechanical endodontic treatment;
equipmen placement

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

» Infubated patients—avoid fransport if possible; otherwise

» Add on HEPA filters to endotracheal tubes if bagging is required via BVYM

» 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 tfransport

» 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 fransport equipment.

» Decontaminate the transport ambulance

» Prepare all the equipment for the next transport



Overseas
Experience of
Portable Medical
Isolation Unit
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ed August 15, 2014
igust 15, 2014

Portable Medical ' 00000
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(PMIU)
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Five PMIUs in Singapore as of PROGRESS
2014.

ts transport a "patient” out of Changi Airport Terminal 2 using a portable

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



NEWS

just in case

ASSOCIATED PRESS
Fublished 9:55 p.m. ET Sept. 24, 2014 | Updated 9:57 p.m. ET Sept. 24, 2014
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Farticipants in a drill, learning how to transport contagious patients using a sel-confained mobile isolation unit, carry a
colleague Wednesday at the military airport of Prafica di Mare, Italy. Times Heraid-Record

Italy stages Ebola evacuation drill _

South Africa

Savion emergency isolation care




Negative & Positive Pressure Modes

ommon Components of the PIU

Select a Component to View More Information

Internal

External Straps Pass
Through Port

Zipper

4 5 1 P
py s 4
3 : 1 )
e ¥ ‘
o I3 / ?
i /i
| i b .
Filters ‘ v Blower \ ) ) " 1 T
. Fig. 1. Negative pressure isolation stretcher (A) and CT scanning of a patient in the negative pressure isolation stretcher (B).
d .

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

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

WORLDWIDE REACH. HUMAN TOUCH.

» 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

INTERNATIONAL
)



EVACUATION SOLUTIONS

» 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 ?)

INTERNATIONAL
)

WORLDWIDE REACH. HUMAN TOUCH.




Infection Control

Designation of an “isolation area”

LV Yol i-Re[elolE1el[MpOrtable isolation unit is recommended to contain infectious waste (such as soiled absorbent pads,

emesis [vomit] basins, portable toilet) and to prevent contamination of the aircraft cabin. fIgdeislgit=gle]&R1g=Keelaal o] [=h
surfaces that are difficult to clean and disinfect thoroughly and avionic equipment may prohibit the use of surface
disinfectants. After use, the portable isolation unit should be discarded. If an isolation unit is not available, a perimeter
should be established for designating “clean” and “dirty” areas that identifies where PPE should be put on and removed.
The distance will depend on the area required for patient care support as well as designated space for safe removal of
PPE. All individuals not providing care should remain at least 6 feet (2 meters) away from the patient. Surfaces should
be smooth, nonporous, and fluid-impermeable to allow appropriate cleaning and disinfection.

e Materials required for patient care, including PPE, should be stored outside of the isolation area.

e Containers for soiled linen, waste, and reusable equipment should be placed inside the isolation area. Supplies for
cleaning spills should be kept in the area, including appropriate disinfectants.

* A portable chemical toilet with a solidifying agent should be dedicated for patient use within the isolation area. The lid
of the toilet should be kept closed when notin use.

Personnel who are within the isolation unit or designated isolation area should wear PPE as described in the CDC guidance:

Guidance on Personal Protective Equipment (PPE)_in U.S. Healthcare Settings during Management of Patients Confirmed to
have Selected Viral Hemorrhagic Fevers or Patients Suspected to have Selected Viral Hemorrhagic Fevers who are Clinically
Unstable or Have Bleeding, Vomiting, or Diarrhea. Outside of the isolation unit or designated isolation area, PPE is not

needed.

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
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Hospital Authority Guidelines
Highlights of International Literafure
My personal view and experience

Overseas Experience of PMIU
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