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[bookmark: _Toc405992081]Introduction
[bookmark: _GoBack]As outbreaks of Ebola occur, it is anticipated that there will be patients with febrile illness who will return to the United States from outbreak areas.  However, the overwhelming majority of these patients will not have Ebola or other viral hemorrhagic fevers (VHF), but many will be sick and will require timely diagnostic testing.  It is important to recognize that the application of overly restrictive testing approaches that go beyond the interim CDC guidance could be detrimental to patient care and might result in adverse outcomes.
In order to ensure the safety of laboratory staff and other healthcare personnel collecting or handling specimens, CDC recommends that established OSHA bloodborne pathogens standards be followed.  During specimen collection, CDC recommends using personal protective equipment such as full face shield or goggles, masks to cover all of the nose and mouth, gloves, and fluid-resistant or -impermeable gowns.  Additional personal protective gear might be required in certain situations, such as aerosol generating procedures.  During laboratory testing, CDC recommends using personal protective equipment (PPE) such as full face shield or goggles, masks to cover all of the nose and mouth, gloves, fluid-resistant or -impermeable gowns, and use of a certified class II Biosafety cabinet or Plexiglas splash guard, as well as manufacturer-installed safety features for instruments.  If hospitals follow OSHA standards, and if lab personnel use appropriate personal protective equipment and adhere to engineered standards, they will not need additional safety measures.  Portions of the ASM guidelines are more restrictive than the CDC guidelines.  Because specimens from suspect HFV patients may arrive in the lab without the lab personnel’s knowledge, all laboratory testing must follow standard precautions, at a minimum.  The additional personal protective gear and special equipment used by CDC lab workers in their BSL4 labs are because of the additional testing and experiments used to investigate the Ebola virus, including virus isolation in cell culture, small animal studies to determine pathogenicity, and production of reagents.
[bookmark: _Toc405992082]Procedure
Follow the general Ebola Virus Disease Safety Guidelines for the laboratory for specimen collection, transport, and specimen processing.
Microbiology testing personnel should wear double gloves, a fluid-resistant or impermeable gown/lab coat, a full face shield or goggles, and an N95 mask to cover all of the nose and mouth AND use a certified class II biosafety cabinet in the BSL-3 lab, when performing any of the work outlined below on any specimens from patients with possible Ebola. 
	Blood Cultures:
Perform only if required and minimize blood draws for blood cultures.

	Wipe the outside of the bottles, including the rubber septum, with bleach and place an orange dot on top of the septum, and inspect for any signs of breakage and positivity before loading onto the blood culture instrument. If the blood culture bottles are flagged as positive, or if they show any sign of positivity upon visual inspection, unload the bottles from the instrument, and place the bottle(s) into a Zip lock bag in a rigid plastic container, and transport to a biosafety cabinet in the BSL-3 lab.  No work should be performed until the director and supervisor are informed of positive cultures.  
1. Prepare slides for Gram stain, and allow to dry under the hood.
2. Fix the blood smear in methanol for 30 min.  Perform testing of the gram stain QC smear in this same manner.  
3. The smears can then be stained and read as usual.
Do not perform any direct testing, such as disk diffusion or tube coagulase or BioFire, on positive blood cultures.   
Working in the biosafety cabinet, inoculate plates as per protocol based on Gram stain result.
1. Use tape on all sub-cultured plates; place plates in a biohazard bag, and incubate in the AFB room in the 35oC CO2 incubator.  Use gas packs for anaerobic subcultures.
2. Examine plates for growth in a biosafety cabinet in the AFB Room.   
3. Perform all spot testing and inoculations of appropriate ID/AST systems from isolated colonies in a biosafety hood in the BSL-3 lab.  This work will be performed in consultation with the director and supervisor on a case by case basis.

	Other specimens for bacterial culture: 
Unless critically needed, do not perform.  

	If centrifugation is necessary, use covered carriers as for AFB processing.  If specimens show signs of breakage or leakage – do not open.  Consult with the Microbiology Director or supervisor.  
Gram stains may be prepared as directed in the Blood culture section above.  
Seal culture plates.  Perform all spot testing and inoculations of appropriate ID/AST systems from isolated colonies in a biosafety hood in the AFB room.  

	Specimen storage:

	All specimen containers should be wiped with bleach, placed into Zip lock bags, then placed in a rigid plastic container and isolated until they can be autoclaved.  Long-term storage of specimens is not permitted for any suspect Ebola patient.    

	Specimen disposal
	All specimens and cultures should be autoclaved prior to disposal. 
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This document has been updated as of August 14, 2014, based on the best available evidence at that
time. Please refer to the Public Health Ontario website at www.publichealthontario.ca/ebola for the

most recent version.

THIS DOCUMENT PROVIDES:

Clinical presentation of Ebola virus disease

Testing recommendations for cases of suspected Ebola virus disease
Sample collection guidelines

Shipping instructions

Specimen handling/processing in the laboratory

Links for further information
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1. CLINICAL PRESENTATION OF EBOLA VIRUS DISEASE

Ebola virus disease (EVD) is a severe illness that starts with the abrupt onset of fever, usually with
headache, malaise and myalgia. Gastrointestinal symptoms (i.e., diarrhea, abdominal pain, vomiting) are
common. Additional symptoms and signs may occur (e.g., sore throat, chest pain, cough, rash,
conjunctivitis). Hemorrhagic findings (e.g., petechiae, ecchymosis, and hemorrhage) occur in a minority
of cases. Leukopenia, thrombocytopenia and transaminitis (elevated liver enzymes) are common
laboratory findings. The case fatality rate ranges from 50 to 90 per cent. However, outbreaks have often
occurred in areas where the capacity for supportive care is limited and therefore, case fatality rates in
well-resourced healthcare systems are uncertain.

The incubation period for EVD is 2 to 21 days. Patients are not infectious during the incubation period
and prior to the onset of symptoms. Person-to-person transmission can occur, primarily through direct
contact with blood, body fluids, secretions and excretions of someone who is sick or through indirect
contact with material contaminated with these substances. Ebola virus is not an airborne pathogen.
Transmission of EVD during the incubation period while the person is still well has not been reported.
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Outbreaks of EVD have been reported periodically in several central African countries. Beginning in
March 2014 an EVD outbreak began in West Africa. See the World Health Organization’s Global Alert
and Response Website on EVD at http://www.who.int/csr/don/archive/disease/ebola/en/ for the latest

details of the outbreak. This is the largest EVD outbreak ever identified. While sporadic cases of EVD and
other viral hemorrhagic fevers (VHF) should always be considered in patients with a positive
epidemiological exposure history and a compatible clinical syndrome, the risk of a patient with EVD
arriving in Ontario is higher than usual as a result of this outbreak. The number of Canadians presently in
the affected area is small, making this still a low probability event.

EVD should be initially suspected in all patients with fever and a positive travel history or epidemiological
exposure within 21 days of illness onset. A positive travel history includes travel to any country where EVD
outbreaks are occurring (e.g. Sierra Leone, Guinea, Liberia, and Nigeria as of August 2014.) Check the
World Health Organization [WHO] website at: www.who.int/csr/disease/ebola/en/ for updated list of

active outbreaks) or any direct exposure to a human or animal with known or suspected EVD. Additionally,
EVD (or other VHF) should be suspected in patients with a compatible clinical illness that have travelled
within 21 days to any country where sporadic cases of VHF occur, or where Lassa fever is endemic. Clinical
assessment of risk of EVD, including risk factors of exposure, clinical status and consideration of differential
diagnoses is required prior to requesting testing for Ebola virus.

Current case definitions can be found in the Public Health Agency of Canada (PHAC) website located at:
www.phac-aspc.gc.ca/id-mi/vhf-fvh/ebola-professionals-professionnels-eng.php

Note: case definitions are routinely modified in response to a case or outbreak occurring.

2. TESTING RECOMMENDATIONS FOR CASES OF SUSPECTED EBOLA VIRUS DISEASE

If a case of EVD is suspected after clinical assessment the following testing should be performed
urgently. It is important that other more common and potentially fatal diseases including malaria,
typhoid fever and bacteremia are considered in the differential diagnosis of patients presenting with
suspected EVD.

Please discuss with your local laboratory director prior to any sample collection to ensure that any
specimens for testing are transported appropriately and testing is performed safely (for sample flow,
see Figure 1):

e Testing for Ebola virus (performed at the National Microbiology Laboratory in Winnipeg - contact
PHOL Customer Service Centre at 416-235-6556 or 1-877-604-4567 to discuss sample submission)
(see Table 1).

e Please note: Ebola virus is detected in blood only after onset of fever and it may take up
to 4 days after that time for the virus to reach detectable levels. If the initial sample is
collected less than 4 days after fever onset and ongoing clinical suspicion of disease, a
second sample may be required.
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e Examination for malaria (screens may include thin and thick smears, or
Immunochromatographic tests).

e Screen testing (if unavailable locally) and confirmation testing for malaria is available
at PHOL. Please contact PHOL Customer Service Centre at 416-235-6556 or 1-877-
604-4567 to discuss sample submission

e Other testing to consider includes:

e Two sets of blood cultures

e Complete blood count, INR, PTT, electrolytes, creatinine, transaminases, glucose

e Testing that should be avoided includes: cross matching of blood (cannot be
performed safely) and cultures of non-sterile sites (non-essential). If transfusion is
required, blood type O Rh negative blood (universal donor) should be used.

Table 1: Recommended specimen collection guidelines for diagnosis/detection of Ebola virus disease.

Specimen Test How to submit
Blood PCR & viral culture 2-4 mls in tube containing EDTA
Blood Serology 2-4 mls in serum separator tube (SST)
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Figure 1: Testing flow for Ebola Virus Disease (EVD) in Ontario

Prior to sample collection, immediately call

Local/hospital infection prevention and control and infectious diseases specialist

Local/hospital laboratory director and microbiologist

PHO Laboratory Customer Service Centre at 416-235-6556 or 1-877-604-4567

Ebola testing

Malaria testing

Other testing

Performed at the National
Microbiology Laboratory
(NML), Winnipeg, MB.

This is to be shipped
directly from the
submitting hospital to NML
(PHOL will alert NML, and
provide contact
information).

Screen testing performed at
the local/hospital laboratory
using local and approved
protocol (if available).

Screen (if unavailable
locally), or confirmation
testing performed at the
Public Health Ontario
Laboratory.

Only specimens essential for
diagnosis or monitoring should
be obtained and tested at the
local/hospital laboratory.

This testing should be
performed at the local/
hospital lab and requires prior
consultation with the
laboratory director and may
include two sets of blood
cultures, a complete blood
count, INR, PTT, electrolytes,
creatinine, transaminases, and
glucose.
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3. SPECIMEN COLLECTION GUIDELINES

Before the collection of specimens to be submitted to PHO Laboratory and/ or NML, contact the PHOL
Customer Service Centre at 416-235-6556 or 1-877-604-4567. Local hospital infection prevention and
control, laboratory directors and microbiologists must also be contacted prior to the collection of any
specimens. The following should be observed in the collection of all patient specimens suspected of EVD:

e Only specimens essential for diagnosis or monitoring should be obtained.
e  Specimens should be obtained by staff experienced in the required techniques.
e Do not to use glass specimen collection devices/containers, unless there is no other alternative.

e The same protective clothing as described for other hospital staff should be worn by those
obtaining laboratory specimens (refer to Infection Prevention and Control Guidance for Patients
With Suspected or Confirmed Ebola Virus Disease (EVD) in Ontario Health Care Settings) with the
addition of double gloving to facilitate the decontamination of the exterior of the specimen
container. These include:

e fluid-resistant, long-sleeved cuffed gown
e double gloves

e  full face shield

e  surgical or procedure mask

e The need for additional personal protective equipment (PPE) such as foot/leg coverings,
head coverings, the use of fit tested N95 or a similar mask or specific biohazard suits
depends on the potential for fluid contact or aerosolization as determined by the
procedure being performed and the presence of clinical symptoms that increase the
likelihood of contact with body fluids. It should be noted that these instances will be rare
and the PPE recommended above is sufficient to protect the health care provider from
infection.

e Cleaning the exterior of the specimen container within the patient room is important.

o If labels will withstand cleaning with disinfectant, consider labeling specimen tubes before collection
to reduce specimen handling. Labels must bear the patient's name, hospital identification code,
source of the specimen, date of collection, and the nature of the suspected infection.

o Once the specimen is collected, the entire outside surface of each specimen container should be
wiped with a hospital-grade disinfectant, the outer layer of gloves can be removed.

e Clinical laboratory specimens should each be placed into a separate sealable plastic biohazard bags,
and then sealed, and the outer surface should be decontaminated.

e A fully completed laboratory requisition form for each sample should be placed in a separate pocket
of the biohazard bag, not inside the sealed compartment with the sample.

e The outside of these biohazard bags should be wiped with a hospital-grade disinfectant wipe or
disinfectant before leaving the patient's room.
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e Specimens should then be placed in a durable, leak-proof secondary container prior to direct
delivery to the specimen handling area of the laboratory.

e Automated delivery (pneumatic tube) systems should not be used as they may disseminate
aerosols in the event of a spill or breakage.

e Samples should not be left unattended while awaiting transportation.

e Laboratory staff should be alerted to the nature of the specimens, which once received should
remain in the custody of designated persons from the sample receipt until testing is complete.

e Aliquotting of specimens collected for EVD should be avoided if at all possible.

e Each sample for EVD-specific testing must be submitted with its own separate requisition form
requesting Ebola virus testing from NML (the NML special pathogens requisition can be accessed at
https://www.nml-Inm.gc.ca/guide2/files/26-Requisition-form-Special%20Pathogens-ENG.pdf).

Other tests requested on same requisition will be cancelled.

e |f additional tests are requested, separate samples must be submitted, each with its own
laboratory requisition, clearly stating patient’s suspected diagnosis and risk factors. Other tests
may be delayed pending Ebola virus testing results.

e Malaria testing requested from PHOL must be accompanied by the PHOL General Test

Requisition form with the same information.

4. SHIPPING INSTRUCTIONS

e Packing, shipping and transport of all samples related to a suspected case of EVD must
comply with the requirement of the Transportation of Dangerous Goods (TDGR) and be performed
by a TDG certified individual. These regulations require handling and shipping patient’s samples
according to the international procedures for transport of category A infectious substances
(UN2814; http://www.iecanada.com/ienow/2010/oct 10/Protocol Infectious Substances.pdf;
http://www.tc.gc.ca/eng/tdg/clear-tofc-211.htm).

e If urgent support is required for packing, shipping and transport of samples related to a suspected
case of EVD, please contact the National Microbiology Laboratory (NML) Operations Centre Director
(OCD) (1-866-262-8433).

e For non-urgent questions about shipping please contact the CANUTEC information line at (613) 992-4624.

e Store samples in refrigerator or in freezer (if expected to be greater than 24 hours) until being
shipped for testing.

o Refrigerated samples should be shipped with ice packs, and frozen specimens should be shipped on dry ice.

e Ship specimens in separate sealable leak-proof biohazard bags placed in a TDGR approved shipping
container.
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5. SPECIMEN HANDLING/PROCESSING IN THE LABORATORY

e Any laboratory staff involved in manipulating, processing, or testing of non-inactivated clinical
specimens, including malaria smears, should do so in a class Il biological safety cabinet with
enhanced precautions, including:

e fluid-resistant, long-sleeved cuffed gown

e gloves

o full face shield

e fit-tested N95 or other approved particulate respirator

e The need for additional PPE such as the use of foot/leg coverings, head coverings or specific
biohazard suits depends on the potential for fluid contact as determined by the procedure being
performed and the presence of clinical symptoms that increase the likelihood of contact with body
fluids. It should be noted that these instances will be rare and the PPE recommended above is
sufficient to protect the health care provider from infection.

e The use of N95 or other approved particulate respirator is recommended for laboratory testing due
to the possibility of aerosol generating procedures in the opening, processing and testing in the
laboratory setting, despite the lack of evidence of transmission in this manner.

Pre-treatment

o All pretreatment and manipulation should occur within a class Il biological safety cabinet
with enhanced precautions for laboratory testing described above.

e Pretreatment of specimens reduces the titer of Ebola virus and may facilitate the measurement
of substances in non-closed systems. As recommended by the CDC, pretreatment of serum can
be achieved with the combination of “heat-inactivation at 56° C and polyethylene glycol p-tert-
octylphenyl ether (Triton(®) X-100)*; treatment with 10 uL of 10% Triton(®) X-100 per 1 mL of
serum for 1 hour reduces the titer of hemorrhagic fever viruses in serum, although 100% efficacy
in inactivating these viruses should not be assumed.” And later in the text “Heat inactivation
alone may be of some benefit in reducing infectivity.”
(http://www.cdc.gov/HAI/pdfs/bbp/VHFinterimGuidance05 19 05.pdf, accessed August 11, 2014)

e Pre-treatment is also achieved by lysis procedures used for nucleic acid extraction e.g.
guanidinium thiocyanate.

e Blood smears (for malaria, thin blood films) are not infectious for EVD viruses after standard
fixation in methanol.
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Use of analyzers for testing

e Non-inactivated specimens can be processed in automated analysers for hematologic and
biochemical testing that are closed and do not require removal of the top of the blood
collection tube, provided there is proper disposal of waste fluids and the machine can be
decontaminated after use.

e |[f closed systems for hematology and chemistry testing are not available, you must discuss
testing with the core laboratory director before any specimen collection. If approved, all
specimen handling from the accessioning window through to the running on the machine
must be done wearing full PPE (as described above) and any manipulation of the specimen,
including the removal of the cap, must be done in the BSL Il cabinet.

e  Routine cleaning and disinfecting procedures after use can be used for automated analyzers
as recommended by the manufacturer.

e  All waste including specimen tubes, cuvettes and other liquid or solid waste must be
disposed safely as bio hazardous waste.

e  See Australian Public Health Laboratory Network: Laboratory Precautions for Samples Collected
from Patients with Suspected Viral Haemorrhagic Fevers for further information on methods for
viral inactivation and how to conduct non-microbiological essential laboratory testing.

6. FURTHER INFORMATION

e Contact the PHOL Customer Service Centre at 416-235-6556 or 1-877-604-4567 (toll-free)

e For further information about the processing of specimens of suspect or confirmed case with
Viral Haemorrhagic Fever (VHF) in hospital laboratories:

e CDC: http://www.cdc.gov/vhf/ebola/hcp/interim-guidance-specimen-collection-
submission-patients-suspected-infection-ebola.html

e CDC: Interim Guidance for Managing Patients with Suspected Viral Haemorrhagic Fever

in U.S. Hospitals

e Australian Public Health Laboratory Network: Laboratory Precautions for Samples

Collected from Patients with Suspected Viral Haemorrhagic Fevers

e PHO resources

e Ebola Virus Disease (EVD) web page

e PHO laboratory services and testing information

e Viral Haemorrhagic Fever Testing Information Sheet

e PHOL General Test Requisition form (for malaria testing in suspect EVD cases)
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e Biosafety information relevant to viral haemorrhagic fevers

e PHAC: Pathogen Safety Data Sheets and Risk Assessment (index)
e PHAC: Canadian Biosafety Standards and Guidelines —First Edition
e Transport Canada : Transportation of Dangerous Goods Regulations
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| ntroduction

There are alarge number of viruses that cause haemorrhagic fever, but only a few are known to
pose arisk of transmission within health care settings. This group of VHF s comprises Lassafever
(LF), Congo-Crimean haemorrhagic fever (CCHF), Ebolavirusand Marburg virusinfection. These
viruses are found in Africa and, in the case of CCHF, in some adjacent areas. Only Marburg virus
has been shown to cause an outbreak of human disease in a developed country. This occurred in
1967 when | aboratory workers becameinfected when handling kidneysfrom African green monkeys.
A single case of a laboratory worker becoming infected with Ebola has also been described.
Transmissions from patients to health care workers within modern health care settings occurred
during the Marburg virus outbreaks and possibly from an Ebola case in South Africa, but they are
rare. However because of this potential and because these diseases have a high mortality, there are
stringent recommendations for the care of suspected cases in Australia. These four VHFs are
proclaimed quarantinable diseases under the Quarantine Act 1908. If aVHF is suspected the Chief
Quarantine Officer for the State or Territory must be notified immediately. Details of the procedure
for the management of aVHF case can be found in the State or Territory VHF Response Plan and
the Guidelines for the Management of Human Quarantine Disease in Australia. Each State and
Territory has designated hospitals for receiving these patients that are equipped to provide the
necessary standard of care.

VHF may be suspected in awide range of situations varying from asymptomatic contacts through
all the phases of illness, or even a retrospective diagnosis after the patient has recovered or died.
Also, patients presenting with suspected viral haemorrhagic fevers are uncommon in Australiaand
theinitial clinical presentation may be non-specific (fever, pharyngitis, and myalgia, with or without
haemorrhagic manifestations). As a result, recognition of VHF cases may be slow, and they may
have been cared for in institutions other than a designated hospital, and diagnostic samples may
have been sent to more than one laboratory before the diagnosis is suspected. High standards of
routine patient care and specimen handling should offer good protection, however assessment and
surveillance of staff who had contact with the patient or samples would be necessary. Fortunately
patients with advanced and highly infectious disease are more likely to be clinically recognised and
transferred to a designated hospital. Also past Australian experience with suspected cases shows
that most are caused by other infectious agents (e.g. malaria, streptococcal pharyngitis, and HIV
seroconversion) and none have yet been genuine VHF cases.

Within designated hospitals and laboratories, facilities for the clinical care and diagnosis of cases
of viral haemorrhagic fever (VHF) face a number of problems. As suspected cases are rare, the
patient care and laboratory facilitiesare generally used for other purposes, and must be made available
for VHF cases at short notice. Also, there are potentially a wide range of tests required for these
patients, which cannot all be performed within a specified area and the routine |aboratories have to
be used. With rare exceptions, laboratories do not have accessto biosafety level (BSL) 4 facilities
and, usually, do not have BSL 3 facilities. Therefore the precautions to be used must be based on
enhancing protection within aBSL 2 environment.
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General instructions

A) Specimens

1. Testing should be kept to the minimum necessary for the management of the patient. This
should be discussed with the appropriate specialist for each laboratory area.

2. Wherever possible specimens should be collected at a predetermined ‘routine’ times to alow
the laboratory to plan for specimen processing. Specimens must be collected and transported to
thelaboratory with appropriate precautions (see Appendix A). Laboratory staff must be notified
before specimens are sent.

2. The sealed specimen must be transported directly to the Designated Recelving Area (DRA —
see Appendix B) in the laboratory and laboratory staff must directly receive the specimen. The
specimen must not be left unattended.

3. Specimens must not be sent by any automatic transport system (e.g. vacuum tubes) and must
not to be processed in the routine specimen reception area.

4. Wherever possible samples must be inactivated (see Appendix C) before they are tested. This
must be done within the DRA. Samplesthat have been inactivated may be processed asroutine
samples using standard (BSL 2) laboratory precautions.

5. Following testing, samples that have not been inactivated must be returned to the DRA for
storage or disposal. They should be packaged in the sameway astheinitial sample (seeAppendix
A) and should be clearly marked on the outside for disposal if testing has been completed. If
storage is required, then the storage instructions must be clearly marked on the outside of the
container, or attached to the external container with plastic adhesive tape.

B) Designated Receiving Area (Appendix B)

1. Thisareaisresponsiblefor theinitial processing of all samples, and for the storage and disposal
of specimens and waste.

2. A senior member of the Microbiology or Virology staff will be designated to manage this area.

3. The special requirements for this area are contained in Appendix B.

C) Other Laboratory Areas — Precautions for Handling Non-inactivated Samples

1. Eachlaboratory carrying out tests on non-inactivated samples must have a senior staff member
who coordinates the testing and liases with other laboratories and the DRA.

2. Wherever possible, tests should be carried out at specified times which are coordinated with
the specimen collection and processing times. For example, laboratories may elect to carry out
tests on these samples at lunchtime when the area is quieter and morning samples have been
processed through the DRA.

3. Personnédl involved in handling laboratory specimens must be kept toaminimum. Itispreferred
that senior staff are designated to process these samples. All nonessential staff must vacate the
immediate area during testing in case of spills.

4. Laboratory staff dealing with these specimens must wear protective clothing and follow other
precautions as specified in Appendix D.
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0.

Laboratory personnel accidentally exposed to potentially infected material (e.g. through
injections, cuts or abrasions on the hands) should immediately wash the infected part with soap
and water and apply a disinfectant solution. Further detail isincluded in Appendix D.

Specimen containers must only be opened in aclass 1, 2, or 3 biological safety cabinet (BSC).
Every effort should be made to avoid creating an aerosol or splash. PROCEDURES THAT
ARELIKELY TO PRODUCEAEROSOLSOR SPLASHING SHOULD ONLY BE CARRIED
OUT IFABSOLUTELY NECESSARY. THEY MUST NEVER BE PERFORMED OUTSIDE
A CLASS 1,2 OR 3BSC. For centrifuging, the sample must be in a sealed centrifuge bucket or
rotor.

Facilities or equipment used to handle these specimens must be cleaned and/or decontaminated
according to the instructions in Appendix E.

The laboratory door must be closed during testing and have asign affixed stating: “TESTING
OF VHF SAMPLES. DO NOT ENTER”

For disposal of waste refer to Appendix F.

D) Specific Instructions for Speciality Areas

1)

Haematology

Haematology tests should not be performed on suspected VHF cases until it has been discussed
with the Clinical Haematol ogist.

The following tests are likely to be required

Thick and thin malaria blood films

Haemoglobin

Haematocrit and blood film, including WCC and differential counts, and platelet count
Coagulation studies

Cross-matching of blood cannot be performed safely.

1.1. Maariafilmsareanessentia part of theinitial investigation of a patient suspected to have

aVHF, asmaariaistheillnessmost likely to be confused with aVHF. Other investigations
will be performed asclinically indicated. If malaria parasites are demonstrated, other tests
needed for patient management can be handled in the routine manner provided the medical
team managing the patient are happy that this explains the illness. However, it should be
remembered that malaria parasitesmight befound in the blood of patientswith other diseases.
If malaria parasites are not seen then the diagnosis of a VHF must be considered and
specimens handled as described above.

Thick and thin blood films should be prepared in the DRA by an experienced person and
rendered safe before being released for staining and examination. Air dried films should be
fixed in 10% buffered formalin for 15 minutes and thin films should be fixed in methanol
for 5 minutesand then in 10% buffered formalin asfor thick films. After formalin treatment,
films should be washed 3 timesin distilled water at pH 7.0 and then stained. Alternatively,
thin films can be rendered safe by fixing in methanol for 30 minutes followed by dry heat
at 95°C for 1 hour. Blood films may then be examined using the light microscope in a
routine manner.

1.2 Haematologic specimens can be processed in a Coulter counter provided that it does not

require removal of the top of the blood collection tube and that there is proper disposal of
wastefluids (see Appendix F). The Coulter counter can beinternally cleaned after use with
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1.5.

1.6.

2)

several cycles of 0.5% hypochlorite and the external surfaces wiped over with 0.5%
hypochlorite. If the manufacturers recommend an aternative decontamination procedure,
then it must be verified that it is adequate to inactivate the agents of VHF. Samples with
insufficient volume for sampling through the lid cannot be processed.

If ablood film is necessary following processing in the Coulter counter, the sample must
be returned to the DRA for the film to be made. The films can be fixed in methanol for 5
minutes and then in 10% buffered formalin for 15 minutes and released to the routine
laboratory. Hold all films until the patient is discharged for comparison, if required.

Coagulation studies can be performed using amachinethat does not require removal of the
top of the blood collection tube and where there is proper disposal of waste fluids (see
Appendix F) and the machine can be decontaminated after use (see Appendix E). Otherwise,
asuitably experienced individua inthe DRA must perform coagul ation studies using manual
methods.

Cross-matching of blood or blood products for transfusion will NOT be performed owing
to the complexity and hazard to the technician. O negative packed red blood cells, low
haemolysin group O platel etsand/or group AB fresh frozen plasmawill be used if required.
If testing for red blood cell antibodiesisrequired, heat-inactivated serum may be satisfactory.

Attempts to decontaminate blood specimens with beta-propiolactone or 3% acetic acid
have been tried. Beta-propiol actone causes an unacceptabl e degree of haemolysisresulting
ininaccurate FBC results from a Coulter counter. 3% acetic acid treatment altersthe light
scatter characteristics of the WBC to an extent wherethe differential WBC iscompromised.

Biochemistry

Testing should not be performed on suspected VHF cases until it has been discussed with the
Clinical Biochemist.

The following tests are likely to be required

e Sodium, potassium, protein, alkaline phosphatase, amylase, creatinine, glucose, AST/ALT, uric
acid (or urea), bilirubin, creatinine kinase.

* Blood gases

2.1

2.2.

3)

Wherever possible, thesetestsmust bedone oninactivated sera. If the method isnot validated
for this, then the test should be performed with manufacturer’s controls and the laboratory
controls. Provided the control results are satisfactory, then the results may be utilised as
provisional results. If a VHF is subsequently excluded, then tests should be repeated on
non-inactivated serum.

Non-inactivated specimens can be processed in automated analysers that do not require
removal of the top of the blood collection tube, provided there is proper disposal of waste
fluids (see Appendix F) and the machine can be decontaminated after use (see Appendix
E). Otherwise, a suitably experienced individual in the DRA must perform tests using
manual methods.

Bacteriology

Testing should not be performed on suspected VHF cases until it has been discussed with the
Medical Microbiologist.

1.1

Routine diagnostic bacteriology of CSF, blood, urine, sputum, faeces, genital or wound
specimens can be performed. Specimens must be plated using disposable instrumentsin a
level 1,2 or 3BSCinthe DRA. All primary bacterial cultures should be sealed and incubated
in a CO? incubator in the DRA.
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1.2 Cultures requiring other atmospheric conditions should be sealed and gassed in jars, and
incubated in the bacteriology laboratory but only re-opened and read in the DRA.

1.3 Blood cultures should not be processed by automated instruments where automatic venting
of the cultureisrequired, but should be subcultured to agar platesasrequired. Fully enclosed
automated systems may be used without special precautions. All subculturing must be
donein the DRA. All secondary cultures can be handled in the routine laboratory.

4)  Virology

Testing should not be performed on suspected VHF cases until it has been discussed with the
Medical Microbiologist/Virologist.

4.1. Immunofluorescence for antigen detection can be performed once the slides have been
fixed in DRA by one of the methods given in appendix C.

4.2  Cdl cultures must not be performed on samples from suspected VHF cases.

4.3 TheNHSQL at North Melbournein Melbourne isthe designated Australian |aboratory for
performing tests for diagnosis of a suspected VHF. Testing must not be carried within the
local or state reference laboratory. Information on the process for requesting assistance
fromthe NHSQL may befound in the Guidelinesfor the Management of Human Quarantine
Diseasein Australia.

5)  Serology

Testing should not be performed on suspected VHF cases until it has been discussed with the
Medical Microbiologist/Serologist.

51 Wherever possible, these tests must be done on heat-inactivated sera. If the method is not
validated for this, then the test should be performed with manufacturer’s controls and the
laboratory controls. Provided the control results are satisfactory, then the results may be
utilised as provisiona results. If a VHF is subsequently excluded, then tests should be
repeated on non-inactivated serum.

5.2 If testing of non-inactivated samples is absolutely necessary, automated machinery must
not be used. All processes up to and including the wash step following incubation with the
patient’s serum (or other fliud) must be performed in the DRA. After that the test may be
completed in the routine laboratory.

6) Immunology

Testing should not be performed on suspected VHF cases until it has been discussed with the
Clinical Immunologist.

6.1 Autoantibody assays should be performed on heat-inactivated serum, using the
manufacturer’s controls and the laboratory controls. Provided the control results are
satisfactory, then the results may be utilised asprovisional results. If aVHF issubsequently
excluded, then tests should be repeated on non-inactivated serum.

6.2 Immunofluorescence tests may be performed following fixation in 85-100% acetone.

6.3 If testing of non-inactivated samples is absolutely necessary, automated machinery must
not be used. All steps that include patient material must be performed in the DRA. For
serum or other fluids, once theinitial wash has been performed the test may be completed
in the routine laboratory.

6.4 Nucleic acid detection assays can be performed on samples that have been inactivated
(refer to appendix C).
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6.5 Complement assays and tests for cellular immunity cannot be performed.

7)

Tests cannot be performed on unfixed tissue.
Tissue Pathology

Testing should not be performed on suspected VHF cases until it has been discussed with the
Histopathol ogist.

7.1.  Specimenswill only be processed following adequate fixation in 10% buffered formalin or

2.5% glutaraldehyde in DRA. Adequate fixation must be determined following slicing of
the tissue in the DRA by a suitably experienced individual .

7.2 Frozen sections must not be performed.
7.3 Autopsies must not be performed.

8)

Nucleic Acid Detection

8.1 These tests may be performed routinely on samples that have been inactivated. Refer to

appendix C for inactivation methods.
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Appendix A

Specimen Collection Transport and Storage

1.

During collection every effort must be taken to avoid external contamination of the specimen
tube or container. An assistant should receive the labelled specimen into the plastic bag at the
bedside, whichisthen sealed and placed into aclear hard plastic container. The outer container
must have sufficient absorbent material to contain a spill. The external surface of the outer
container must be wiped or sprayed with 0.5% sodium hypochlorite and alowed to dry. The
request form should be attached to the exterior using plastic tape. The request form should
never be placed in the same container as the specimen, nor should it be attached with pins or
staples. Laboratory staff must be notified when specimens are sent.

The sealed specimen should be transported directly to the Designated Receiving Area (DRA)
in the laboratory and laboratory staff must directly receive the specimen. The specimen must
not be left unattended.

Specimens must not be sent by any automatic transport system (e.g. Vacuum tubes)
and must not to be processed in the routine specimen reception area.

Theouter containersmay be reused provided there has been no spillage. They must be autoclaved
or decontaminated in 1% glutaraldehyde for 20 minutes within the DRA prior to release.

If inactivation of the sampleispossible, it must be done within the DRA prior to the release of
the samples into the routine laboratory areas. Refer to Appendix C for suitable methods for
inactivation.

After processing, the primary container for samples to be sent to other laboratory areas for
testing should be externally cleaned with 0.5% sodium hypochlorite solution and repackaged
likethe original sample. Specimens should be clearly marked as* I nactivated - noVHF Risk”
or as “Not Inactivated - VHF Risk”. All samples should be given directly to the persons
performing the assay by staff from the DRA receiving area. Samples must not be | eft unattended.

Samples which have been inactivated and externally decontaminated may be processed as
routine diagnostic samples using standard (BSL 2) laboratory precautions

Following testing, samplesthat have not been inactivated must be returned to the DRA receiving
areafor storage or disposal. They should be packaged in the same way asthe initial sample and
should be clearly marked on the outsidefor disposal if testing iscomplete. If storageisrequired,
then the storage instructions must be clearly marked on the outside of the container, or attached
to the external container with plastic adhesive tape.





Appendix B

Minimum Requirements for the Designated Receiving
Area

1. Theroom must be physically separated from other areas by a door.
The room must be able to be sealed for decontamination.

3. Theroom must contain at |east one Class 1, 2 or 3 biosafety cabinet, alaboratory sink, a hand
washing sink, arefrigerator and a—20°C freezer. A water bath or heating block will be required
for inactivation of serum. Other equipment required will depend upon the types of specimens,

processing and testing to be undertaken in the DRA.

4. All equipment for specimen processing must either be located within a biosafety cabinet or

employ a sealed system. Other equipment should be removed if possible.

5. Equipment used in the DRA must be dedicated to that room and cannot be moved to other areas

without undergoing decontamination.

6. There must be sufficient space for storage of samples at 4°C and -20°C. Storage of samples
outsidethisareaisto be avoided. If samples must stored at |ower temperature and/or cannot be
accommodated in this area, then they must be repackaged like the original sample, marked
clearly and then placed in a designated place (e.g. a-70°C freezer). The storage place must be

locked and the key held by the staff member responsible for the DRA receiving laboratory.

7. Thelaboratory door must be closed at all times and have asign affixed stating: “ TESTING OF

VHF SAMPLES. DO NOT ENTER”
8. Itispreferablethat the laboratory hasits own autoclave or one located nearby
9. Itispreferable that the laboratory has an attached shower and change room.

10. Personnel involved in handling laboratory specimens must be kept toaminimum. Itispreferred

that senior staff are designated to process these samples.

11. Staff working in this area must have sufficient skills to carry out the processing of the likely
specimen types that will be received. It is the responsibility of the final testing laboratory to
ensurethat adequateinstructionsare provided, or to supply asuitably skilled person. All samples

must be handled inaclass 1, 2 or 3 BSC.

12. Centrifuging of samples must be done in a centrifuge with sealed buckets, which are only

openedinaclassl, 2 or 3BSC.

13. Thelaboratory must belocked when not in use and the key held by the staff member responsible

for that area. Other designated personnel (e.g. security staff) may hold spare keys.

14. Laboratory staff dealing with specimens must wear full protective clothing consisting of gloves,
impervious long-sleeve gowns, shoe covers, duckbill masks and a full-face visor. Disposable
overalsmust beworn under theimperviouslong-deeve gowns. Thefull-face visor isunnecessary
if workinginaclass 1, 2 or 3Biological Safety Cabinet (BSC). Every effort should be madeto
avoid creating an aerosol or splash. All other requirementsin Appendices D, E, and F must be

met.
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15. On leaving the laboratory

15.1 gloves, mask, gown, cap and overalls must be placed in a biohazard bag in the laboratory
and immediately sealed for disposal. If any of the clothing was contaminated by potentially
infectious material then, with the help of an assistant, the first bag should be placed inside
another biohazard bag and sealed with tape. The outside of the bag must be wiped over
with 0.5% hypochlorite before leaving the laboratory.

15.2 facevisorsshould beimmersed in 0.5% hypochlorite for 10 minutes, washed and dried for
re-useif they are contaminated or at the end of each shift in which they have been used.

15.3 contaminated overalls must be discarded before leaving the laboratory asin 15.1.

15.4 handsmust bewashed after leaving theroom with Betadine (if iodine-allergic, chlorhexidine)
under running water.

16. Potentially contaminated fluids must either be autoclaved prior to leaving the area or they must
be discarded into a container that contains sufficient sodium hypochlorite to produce a final
concentration of at least 1% when the container is full. The container can be emptied into the
sewerage system provided there has been at |east 10 minutes contact time with the hypochlorite.

17. Prior to leaving the DRA, all waste must either be
17.1 autoclaved
17.2 double bagged and the outer bag wiped over with 0.5% hypochlorite

17.3 placedinapuncture proof container (for sharps) which must then be placed in an outer bag
that is then wiped over with 0.5% hypochlorite.

These must then be placed in arigid container for transport to the incinerator.
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Appendix C

Procedure for Inactivation of Samples

The following methods are suitable for producing acceptable reduction of infectivity in order to
allow processing of samples using standard (BSL 2) laboratory precautions.

1

Heating at 60°C for 60 minutes for serum samples or other body fluids has been recommended
by the Centersfor Disease Control. Recent work (reference 1) has shown that heating does not
significantly affect estimations of sodium, potassium, magnesium, urea, urate, creatinine,
bilirubin, glucose and C-reactive protein. Other test showed some variation, while enzymes
such as alkaline phosphatase, alanine aminotransferase, gamma-glutamyl transferase and
creatinine kinase were inactivated.

Thistemperatureisliableto coagulate |gG and invalidate serological tests. Based on experience
with other viruses, |aboratories may elect to use 57°C for 60 minutesto provide sufficient viral
inactivation. Serological tests can be performed following this treatment.

Treatment of serum or other body fluids with 10 ml of 10% Triton X-100 per ml of fluid for 1
hour is recommended by the World Health Organization to reduce titres of virusin serum. As
this is a detergent, it may affect the performance of tests, particularly where preservation of
cellsisimportant.

Air-dried thick blood films should be fixed in 10% buffered formalin for 15 minutes. After
formalin treatment, films should be washed 3 timesin distilled water at pH 7.0 and then stained.

Thin films should be fixed in methanol for 5 minutes and then in 10% buffered formalin for 15
minutes OR fixed in methanol for 30 minutes followed by dry heat at 95°C for 1 hour. After
formalin treatment, films should be washed 3 timesin distilled water at pH 7.0 and then stained.

Tissue samples for histology may be fixed in 10% buffered formalin or 2.5% glutaraldehyde
for sufficient timeto fully penetrate the specimen. This must be verified by dicing through the
thickest section of the sample.

Specimens for nucleic acid amplification may be inactivated by heat treatment at 60°C for 60
minutes. Swabs will be satisfactorily inactivated once they have been treated with the lysis
reagent. Tissuesmay befixed in 10% buffered formalin or other tissuefixativesthat are suitable
for use prior to nucleic acid amplification.

Specimensfor immunofluorescent antigen detection areinactivated following fixation. Acetone
85-100%, glutaradehyde 1% or greater, or 10% 10% buffered formalin for 15 minutes are
satisfactory for inactivating the virus.
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Appendix D

Staff Protection and Management of Exposure to
Potentially Infectious Material

1.

b)

c)
d)

Full protective clothing consists of gloves, imperviouslong-deeve gowns, shoe covers, duckbill
masks and a full-face visor must be worn. Theatre overalls or disposable overalls should be
used under the impervious long-sleeve gowns. The full-face visor is unnecessary if working in
aclass1, 2 or 3Biological Safety Cabinet (BSC).

A written record of all personnel involved in laboratory testing must be kept to record dates,
times and analyses performed for each person. A logbook will be placed in the laboratory for
use by all staff handling specimens. This will be the responsibility of the nominated Senior
Scientist in each area. A record of al reagents and materials used must be kept for charging
purposes.

10 mis of clotted blood must be collected from staff handling specimens from suspected VHF
patients which will be stored in Virology for baseline serology should it be required.

Laboratory personnel accidentally exposed to potentially infected material (e.g. through
injections, cuts or abrasions on the hands) should immediately wash the infected part with soap
and water and apply a disinfectant solution e.g. 70% (w/v) alcohol or Betadine. If infected
materia isaccidentally splashed into the eyes, wash thoroughly with eye wash solution provided.
Do not useany other disinfectants. In case of heavy contamination of clothing, the contaminated
clothing must be discarded in the laboratory and the person should shower immediately. An
incident report must be completed. The person should be considered as a high-risk contact and
given post-exposure ribavirin (if indicated) and placed under surveillance (see Appendix G).
Notify the Clinical Microbiologist/Virologist or in charge and the relevant Safety Officer.

On leaving the laboratory or work area

gloves, mask, gown and cap must be placed in a biohazard bag in the laboratory and
immediately sealed for disposal. The bag must be returned to the DRA receiving areafor
disposal. If any of the clothing was contaminated by potentially infectious material then,
with the help of an assistant, the first bag should be placed inside another biohazard bag,
sealed with tape and returned to the DRA for disposal. Uncontaminated overals can be
sent for laundering as usual.

at the end of each shift, or following any episodes of contamination, face visors must be
immersed in 0.5% hypochlorite for 10 minutes, washed and dried before re-use.

contaminated overalls must be discarded before leaving the laboratory asin (a).

hands must be washed on |eaving the room with Betadine (if iodine-allergic, chlorhexidine
in acohol) under running water.

6. No pregnant, or immunocompromised staff may work with specimens from patients with

suspected VHF.
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Appendix E

Cleaning and Decontamination of Laboratory Facilities
and Equipment

1

Abundant supplies of disinfectants must be available, i.e. 0.5% sodium hypochlorite (10%
bleach), 70% (w/v) acohol and 1% glutaraldehyde. These should be prepared fresh daily.
Disinfectants, eyewash solution and handwash sol utions (Betadine and chlorhexidinein a cohol)
must be available.

Glutaraldehyde is potentially toxic and must either be used in a sealed container or the room
must be vacated following use and remain empty until the odour has dissipated. Local
Occupational Health and Safety requirements must be met.

Accidental spillsof potentially contaminated material should be covered with an incontinence
pad saturated with 1% hypochlorite, left to soak 30 minutes, and then wiped up with absorbent
material soaked in 1% hypochlorite solution. The waste should be placed in a biohazard bag.
With the help of an assistant, this bag should be placed inside another biohazard bag and seal ed
with tape for disposal.

If accidental spillsof potentially contaminated material result in aerosol formation (e.g. major
spillsoutside aclass 1,2 or 3 BSC), evacuate the laboratory for 1 hour then proceed asin (3).

BSC’s must be cleaned after spills, and at the completion of work with potential VHF samples.
Spills must be dealt with as in (3) above. The BSC should then be wiped over with 1%
glutaraldehyde or 0.5% hypochlorite which is left 10 minutes. Hypochlorite will need to be
wiped off to reduce corrosion. If glutaraldehyde has been used, the room will need to be vacated
until the odour has dissipated. Local Occupational Health and Safety requirements must be
met.

Centrifuge buckets or rotors must be autoclaved or immersed in 1% glutaraldehyde (in asealed
container) for 10 minutes.

Automated machinery should be decontaminated with 0.5% hypochlorite for several cycles
and the external surfaceswiped over with 0.5% hypochlorite. If the manufacturers recommend
an alternative decontamination procedure, then it must be verified that it isadequateto inactivate
the agents of the VHFs. If the processis known to be sufficient for the inactivation of hepatitis
C and/or hepatitis B virus, then it will be adequatefor the viruses causing VHFs. In the absence
of any suitable internal disinfection procedure, the machine may be put back into routine use
once alarge number of uninfected samples, or an equivalent volume of afluid such as saline,
have been processed through it. As a suggestion, at least 20 uninfected samples should be
passed through the machine prior to its return to routine use.

Racks used to carry specimens must be placed in a plastic bag after use and sealed. This bag
should be placed inside another bag and the outside must be wiped over with 0.5% sodium
hypochlorite. The bag should be clearly marked with the nature of the contents and sent to the
DRA.
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Appendix F

Waste Disposal

1.

All patient specimens, materials used for culturing patient samples and all contaminated
glassware or equipment must be placed in puncture proof containers. The container must be
placed in aplastic bag, sealed and the outside must be wiped over with 0.5% sodium hypochlorite.
The bag should be clearly marked with the nature of the contents and indicate that they are for
disposal and isto be returned to the DRA.

Reusable items that cannot be autoclaved must be placed in puncture proof containers. The
container must be placed in aplastic bag, sealed and the outside must be wiped over with 0.5%
sodium hypochlorite. The bag should be clearly marked with the nature of the contents and
indicate that they are for re-use and is to be returned to the DRA.

Disposabl e sharpsmust be placed in apuncture-proof approved sharps container. When full the
container must be placed in aplastic bag, sealed and the outside must be wiped over with 0.5%
sodium hypochlorite. The bag should be clearly marked with the nature of the contents and
indicate that they are for disposal and is to be returned to the DRA.

General laboratory waste must be placed in waterproof bags, then placed in a plastic bag,
sealed and the outside must be wiped over with 0.5% sodium hypochlorite. The bag should be
clearly marked with the nature of the contents and indicate that they arefor disposal andisto be
returned to the DRA.

Potentially contaminated drainage from machines used to process blood, serum or other body
fluids must either pass into the sewerage system via a sealed drainage system or it must pass
into a container via a sealed drainage system. In the latter case the container should contain
sufficient sodium hypochloriteto produce afina concentration of at least 1% when the container
is full. The container can be emptied into the sewerage system provided the waste has had a
minimum contact time with the hypochlorite of 10 minutes.
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Appendix G

Management of Laboratory Personnel Accidentally
Exposed to Potentially Infectious Material

This includes all staff members who have had exposure to blood or body fluids from proven or
suspected cases. Significant exposures are needlesticks, contact with mucous membranes (eyes,
mouth or nose) or contact with broken skin.

Prophylaxis with ribavirin has been shown to be effective for Lassa Fever virus and, based on in-
vitro susceptibility data, it may also be useful for CCHF. Thereisno evidencethat it islikely to be
effectivefor Ebolaor Marburg viruses. Thereforeits use should be restricted to contacts with cases
of undetermined cause, or with proven Lassa or CCHF. It cannot be used for pregnant women.

1. Theincident must be reported and the patient referred urgently to the Clinical Microbiologist
or Infectious Diseases Physician.

2. The exposed individual must report daily and have their temperature monitored daily. If the
person becomes unwell or develops fever, then they require urgent review by the Clinical
Microbiologist or Infectious Diseases Physician.

3. Ribavirin prophylaxis, if appropriate, is given as 500mg orally gid for 1 week for adults.
Alternatively alower dose of 5 mg/kg tds may be used for 2-3 weeks.
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