
 

 

Ebola Virus Disease 
Directive #5 Regarding Laboratory Services in Designated 

Hospitals – August 27, 2015 
Issued under Section 77.7 of the Health Protection and Promotion 

Act, R.S.O. 1990, c. H.7 (HPPA) 

WHEREAS under section 77.7(1) of the HPPA, if the Chief Medical Officer of Health 
(CMOH) is of the opinion that there exists or there may exist an immediate risk to the 
health of persons anywhere in Ontario, he or she may issue a directive to any health 
care provider or health care entity respecting precautions and procedures to be followed 
to protect the health of persons anywhere in Ontario; 

AND WHEREAS, under section 77.7(2) of the HPPA, for the purposes of section 
77.7(1), the CMOH shall consider the precautionary principle where in the opinion of the 
CMOH there exists or there may exist an outbreak of an infectious or communicable 
disease and the proposed directive relates to worker health and safety in the use of any 
protective clothing, equipment or device; 

AND HAVING REGARD TO Ebola virus disease (EVD), associated with a high fatality 
rate, and currently spreading in West Africa and at risk of spreading to Canada and to 
Ontario - health care workers in designated EVD testing and treatment acute care 
hospital laboratories being particularly at risk;  

I AM THEREFORE OF THE OPINION that there exists or may exist an immediate risk 
to the health of persons anywhere in Ontario from EVD; 

AND DIRECT pursuant to the provisions of section 77.7 of the HPPA that: 
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Ebola Virus Disease Directive #5 Regarding Laboratory Services 
in Designated Hospitals 

Date of Issuance: August 27, 2015 

Effective Date of Implementation: August 27, 2015 

Issued To*: Designated EVD testing and treatment hospitals1 

* Designated hospitals shall provide a copy of this directive to the co-chairs of the Joint 
Health & Safety Committee or the Health & Safety Representative (if any). 

  

                                            

 
1
 The ministry’s document entitled A three-tier Approach to Ebola Virus Disease (EVD) Management in 

Ontario outlines the designated testing and treatment hospitals. The hospitals designated under the 
ministry’s three-tier hospital framework are subject to change 

http://www.health.gov.on.ca/en/public/programs/emu/ebola/docs/evd_three_tier.pdf
http://www.health.gov.on.ca/en/public/programs/emu/ebola/docs/evd_three_tier.pdf
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Introduction 

This Directive provides information and instructions to laboratories at Ontario’s 
designated treatment and testing hospitals2 concerning control measures necessary to 
protect workers and patients from Ebola virus disease (EVD) and significantly reduce 
the risk of spreading the disease. 

This Directive pertains to the collection, handling, processing and testing of specimens 
obtained from patients under investigation (PUIs)3 and confirmed cases4 conducted in 
routine laboratory settings (i.e., main or satellite laboratories). This Directive does not 
pertain to point of care testing that is performed in the patient’s room. 

For information on control measures in clinical areas of designated hospitals, see the 
Chief Medical Officer of Health (CMOH) EVD Directive #1 for Hospitals. 

This Directive no longer applies once EVD is ruled out by either clinical or laboratory 
determination. 

This Directive is intended to augment, rather than supersede, existing laboratory 
standard operating procedures (SOPs). 

This Directive includes guidance on control measures for EVD that may include a higher 
level of precautions than is recommended by the Public Health Agency of Canada or 
the World Health Organization. The CMOH has issued this Directive based on the 
application of the precautionary principle. This Directive does not prohibit designated 
hospitals from adopting additional safeguards and precautions where appropriate. 

Risk Assessment 

Designated hospitals shall ensure that each routine laboratory setting (i.e., main or 
satellite laboratories) conducts a risk assessment in consultation with the Joint Health & 
Safety Committee (JHSC) or Health & Safety Representative (HSR) (if any), 
Occupational Health and Safety (OHS) team and Infection Prevention and Control 
(IPAC) team to assess the risk of exposure to EVD, considering the likelihood and 
consequence of transmission for all individuals in the laboratory (laboratory workers and 

                                            

 
2
 The ministry’s document entitled A three-tier approach to Ebola virus disease (EVD) management in 

Ontario outlines the designated testing and treatment hospitals. The hospitals designated under the 
ministry’s three-tier hospital framework are subject to change. 

3
 A PUI is a person 1) who has travel history to an EVD-affected country, 2) who has at least one clinically 

compatible symptom of EVD and 3) for whom EVD laboratory testing is recommended (based on a 
clinical assessment by an infectious disease physician in consultation with the public health unit and 
Public Health Ontario Laboratories) or laboratory results are pending. 

4
 A confirmed case is a person with laboratory confirmation of EVD. 

http://www.ontario.ca/ebola
http://www.ontario.ca/ebola
http://www.ontario.ca/ebola
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other HCWs). Designated hospitals shall identify, establish and put into effect 
appropriate control measures to mitigate the risk of exposure. 

Personal Protective Equipment 

Health care workers (HCWs) at risk of exposure to specimens from PUIs and confirmed 
cases shall wear appropriate personal protective equipment (PPE). 

For HCWs in clinical areas of the hospital, designated hospitals shall refer to the CMOH 
EVD Directive #1 for Hospital for instructions regarding PPE. 

Laboratory workers that handle, process, or test specimens from PUIs and confirmed 
cases shall wear:5, 6 

 solid-front, fluid-resistant, long-sleeved cuffed gown 

 double gloves – the outer gloves (which may be contaminated) can be removed and 
discarded inside a Class II Biosafety Cabinet (BSC II) 

 full face shield 

 fit-tested, seal-checked N95 respirator or other approved particulate respirator 

A trained observer shall observe laboratory workers don and doff PPE. A trained 
observer shall also observe laboratory workers as they don and doff PPE during training 
sessions. 

Collection and Transport to the Laboratory 

Designated hospitals shall ensure that laboratory testing is kept to the minimum 
necessary for diagnostic evaluation and patient care management in order to minimize 
potential exposure of HCWs and laboratory workers to blood, body fluids or other 
potentially infectious materials. 

Designated hospitals shall ensure that HCWs ordering laboratory tests and collecting 
specimens notify laboratory workers of the patient’s EVD status (i.e., PUI or confirmed 
case) before sending specimens to the laboratory. 

Designated hospitals shall not send specimens from PUIs and confirmed cases to 
community laboratories for testing. 

Designated hospitals shall not send specimens to the laboratory by an automatic 
transport system (e.g., pneumatic tubes). 

                                            

 
5
 Laboratory workers should follow Routine Practices when handling, processing or testing fixed slides 

and extracted nucleic acid. 

6
 This PPE requirement also applies to laboratory workers conducting cleaning and disinfecting activities. 

http://www.ontario.ca/ebola
http://www.ontario.ca/ebola
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After collecting the specimen, HCWs shall package the specimen in order to protect its 
integrity if dropped by placing the specimen in a primary containment vessel and then 
placing this vessel in a leak-proof, shatter-proof secondary container. 

HCWs shall directly transport the packaged specimen to the laboratory. 

General Considerations 

Designated hospitals shall ensure that only experienced, trained laboratory workers 
handle, process and test specimens from PUIs and confirmed cases. Students and 
trainees shall not be involved in the handling, processing or testing of these specimens. 

Upon receipt of the specimen, laboratory workers shall directly transport it to a certified7 
BSC II. Laboratory workers shall not leave specimens unattended outside of the BSC II. 
Laboratory workers shall secure specimens within the confines of the BSC II to ensure 
that spills are not possible. 

If there is specimen leakage from the primary containment vessel that is still contained 
by the leak-proof, shatter-proof secondary container, the laboratory worker shall dispose 
of the specimen by incineration or autoclaving and request that a new specimen is 
collected. If there is specimen leakage that is not contained by the secondary container, 
the laboratory worker shall clean and disinfect the spill as per the instructions in the 
section on Cleaning and Disinfection. 

Laboratory workers shall transport specimens within the laboratory in a leak-proof, 
shatter-proof secondary container. 

Laboratory workers shall only open specimen containers in a BSC II and shall avoid 
aerosolizing or splashing specimens. 

Laboratory workers shall centrifuge specimens using sealed centrifuge buckets that are 
unloaded in a BSC II. 

Laboratory workers shall maintain and keep accessible inventory control of all 
specimens from PUIs and confirmed cases, along with a log of all personnel who 
handled, processed and tested these specimens. 

Designated hospitals shall employ signage to indicate that sensitive specimens are 
being handled, processed and tested. Designated hospitals shall ensure that 
nonessential laboratory workers avoid the immediate area (a minimum of two metres 
radius) and laboratory traffic is kept to minimum during the handling, processing and 
testing of these specimens. 

Designated hospitals shall ensure that all materials and equipment referred to in this 
Directive are used according to manufacturers’ specifications. 

                                            

 
7
 The BSC II should be certified to NSF Standard 49. 
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Designated hospitals shall ensure that laboratory workers handle, process and test 
specimens in a manner compliant with the Human Pathogens and Toxins Act and follow 
the Canadian Biosafety Standards and Guidelines. 

Laboratory workers shall process specimens from PUIs and confirmed cases within a 
certified BSC II. 

Equipment Preparation and Specimen Management 

Laboratory workers shall ensure that the BSC II is prepared for receipt of specimens 
consistent with requirements of the Institute for Quality Management in Healthcare. 

The BSC II shall contain an adequate supply of appropriate disinfectant (e.g., container 
of 0.5% sodium hypochlorite – 1:10 dilution of bleach solution containing 5.25% sodium 
hypochlorite – or equivalent virucidal compound). Laboratory workers shall place all 
waste from the processing of specimens (e.g., plastic loops, pipettes) in this container. 
The waste shall be managed as per the instructions in the section on Waste 
Management. 

Laboratory workers shall prepare fresh sodium hypochlorite solutions daily. 

Laboratory workers shall wipe down the outside of all specimen containers with 0.5% 
sodium hypochlorite employing a contact time of 10 minutes or with an equivalent 
virucidal compound according to manufacturer’s instructions before further handling. 

Management of Exposed Laboratory Workers 

Designated hospitals shall develop policies for managing laboratory workers and other 
HCWs that are exposed to specimens with Ebola virus (or exposed to equipment or 
areas contaminated with Ebola virus). The hospital’s occupational health service is 
responsible for the follow-up of exposed laboratory workers and other HCWs in 
collaboration with the local public health unit. 

Designated hospitals shall refer to the section entitled Management of Exposed Health 
Care Workers in the CMOH Directive #1 for Hospitals for more information. 

Education and Training 

Designated hospitals shall provide education and training on the use of PPE for 
laboratory workers identified as being at risk of exposure to specimens from PUIs and 
confirmed cases. This includes training and testing on donning and doffing procedures, 
as well as training on the appropriate use and limitations of PPE (such as N95 respirator 
use). 

Designated hospitals shall also provide education and training on the laboratory 
procedures required to handle and process specimens from PUIs and confirmed cases. 

Designated hospitals shall ensure that laboratory workers receive adequate training on 
the appropriate use and limitations of PPE and other protective measures. The 
Occupational Health and Safety Act outlines the requirement for employers to provide 
information, instruction and supervision, and to take every precaution reasonable in the 
circumstances to protect the health or safety of the worker. 

http://www.phac-aspc.gc.ca/lab-bio/regul/hpta-lapht-eng.php
http://canadianbiosafetystandards.collaboration.gc.ca/
http://www.ontario.ca/ebola
http://www.e-laws.gov.on.ca/html/statutes/english/elaws_statutes_90o01_e.htm
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Designated hospitals shall ensure that laboratory workers undertake PPE donning and 
doffing drills and dry runs/drills on non-suspect EVD samples or saline solutions. 

Inactivated Specimens 

Specimens that have been inactivated have a low potential for contamination. After 
inactivation, they may be processed and tested using standard laboratory instruments 
and analyzers. 

However, laboratory workers shall not assume full inactivation of virus. Laboratory 
workers shall continue to handle, process and test inactivated specimens using the PPE 
and other control measures described in this Directive (e.g., wear appropriate PPE, 
uncap specimens in the BSC II, and transport specimens in a leak-proof, shatter-proof 
secondary container). 

Laboratory workers shall inactivate specimens from PUIs and confirmed cases in a BSC 
II by: 

 heating the specimen for one hour at 60oC8 or 

 using lysis procedures used for nucleic acid extraction with guanidinium thiocyanate 
or the use of strong detergents such as 10 µL of 10% TritonTM X-100 per 1 mL of 
serum for 1 hour, which reduces the titer of hemorrhagic fever viruses in serum 
(however, laboratory workers shall not assume 100% efficacy in inactivating these 
viruses9) or 

 using a combination of heat-inactivation and polyethylene glycol p-tert-octylphenyl 
ether (TritonTM X-100) 

Non-Inactivated Specimens 

Laboratory workers should test non-inactivated specimens in closed system automated 
analyzers or a BSC II. 

If the automated analyzer requires specimens to be uncapped for loading, and 
specimens cannot be inactivated, laboratory workers shall: 

 centrifuge the non-inactivated specimen in a sealed bucket 

 transfer the sealed bucket to a BSC II 

                                            

 
8
 Recent laboratory tests involving Ebola virus-spiked plasma samples have demonstrated that heat 

inactivation (60°C for up to 1 hour) is not completely effective at higher viral loads, and that the use of 
0.25% Triton X-100 (polyethylene glycol p-tert-octylphenyl ether) is also ineffective for viral inactivation 
(unpublished data courtesy of National Microbiology Laboratory). 

9
 Interim Guidance for Managing Patients with Suspected Viral Hemorrhagic Fever in U.S. Hospitals, 

(accessed January 27, 2015) 

http://www.cdc.gov/HAI/pdfs/bbp/VHFinterimGuidance05_19_05.pdf
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 open the sealed bucket and uncap the specimen in the BSC II 

 place the uncapped specimen on the analyzer rack in the BSC II 

 place the rack in a leak-proof, shatter-proof secondary container 

 carry this secondary container to the analyzer; remove the rack and load on the 
analyzer 

Specimen Disposal 

Laboratory workers shall dispose of specimens from PUIs and confirmed cases as soon 
as possible by incineration or autoclaving. 

If this is not possible, laboratory workers shall return specimens to the BSC II until they 
can dispose of them by incineration or autoclaving. Laboratory workers shall clearly 
mark specimens for disposal. Storage of specimens after analysis is strongly 
discouraged. 

See the section on Waste Management for more information. 

Testing Guidelines 

Complete Blood Count 

If a closed system is not available in the laboratory, manual complete blood counts 
(CBCs) with blood films are an alternative. Films can be fixed in methanol for 30 
minutes followed by air drying on a heating block for 15 minutes prior to staining.10 
Alternatively, fixation in methanol for five minutes and then in 10% buffered formalin for 
15 minutes is acceptable prior to use in the routine laboratory. Laboratory workers shall 
hold all films until the patient is discharged, in the event that comparison is required. 

Biochemistry11, 12 

To inactivate specimens for biochemistry testing, laboratory workers shall implement the 
following steps as applicable: 

                                            

 
10

 A new methanol solution / fixative should be used for each PUI or confirmed case (i.e., do not use the 
same methanol solution/fixative for different patients). 

11
 Biochemistry includes liver enzymes, bilirubin, electrolytes (sodium, potassium and chloride), renal 

function (urea, creatinine), and glucose. 

12
 The inactivation process described in this Directive may invalidate results for some biochemistry tests. 

For reporting results, a caveat to interpret results with caution should be included. If EVD is subsequently 
excluded, then tests should be repeated on a new specimen of non-inactivated serum if clinically 
indicated. 
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 Wearing appropriate PPE, wipe down the outside of the container with 0.5% sodium 
hypochlorite employing a contact time of 10 minutes or with an equivalent virucidal 
compound according to manufacturer instructions. 

 Place the tubes in a closed, sealed centrifuge bucket. Use only one centrifuge to 
process specimens from PUIs and confirmed cases. 

 After each use, wipe down the centrifuge bucket with 0.5% sodium hypochlorite 
employing a contact time of 10 minutes or with an equivalent virucidal compound 
according to manufacturer instructions. 

 Place the closed, sealed bucket in the centrifuge, being careful not allow any PPE to 
touch the centrifuge. 

 Centrifuge the specimen. 

 Remove the bucket from the centrifuge and transport it to a BSC II. 

 Proceed with inactivation (e.g., heat the capped spun plasma separator tube (do not 
open the stopper) at 60°C for one hour (inside the BSC II, if possible)). 

 Remove PPE, discard used PPE in a biomedical waste container and perform hand 
hygiene. 

 After one hour, put on PPE and remove the tube from the bucket, put the tube in a 
rack and remove the stopper inside the BSC II. 

 Manually load it into the chemistry analyzer that has been opened. 

 Remove PPE, discard used PPE in a biomedical waste container and perform hand 
hygiene. 

Laboratory workers shall wear PPE while unloading the specimens from the analyzer 
and when incinerating or autoclaving specimens. 

Coagulation 

There are currently no optimized inactivation procedures for PT/PTT. 

Microbiology13 

Laboratory workers shall: 

 restrict bacterial testing of clinical specimens (other than blood cultures) from PUIs 
and confirmed cases unless critically necessary for patient care 

 disinfect blood culture bottles with 0.5% sodium hypochlorite employing a contact 
time of 10 minutes or with an equivalent virucidal compound according to 

                                            

 
13

 Microbiology includes blood cultures x two bottles (aerobic and anaerobic) in one draw. 
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manufacturer’s instructions upon receipt, and before and after sampling bottles 
flagged as positive for bacterial growth 

 remove negative blood cultures from the blood culture analyzer and incinerate or 
autoclave them 

 place positive blood cultures in the BSC II and perform a Gram stain with inactivation 
for CBC or malaria smear 

 seal all culture plates with tape or parafilm and ensure all culture plates are well 
marked and segregated prior to incubation 

 perform all culture work-up inside the BSC II 

 ensure the maintenance and use of an SOP to ensure safe methods of subculture of 
positive blood cultures from PUIs and confirmed cases 

Malaria 

Malaria testing is an essential part of the initial investigation of a PUI as malaria is the 
illness most likely to be confused with EVD. 

If requesting Public Health Ontario Laboratories to perform malaria testing, designated 
hospitals shall not send pre-prepared malaria smears – they shall send blood 
specimens. 

Laboratory workers shall make thin films, as thick films cannot be adequately 
inactivated. Laboratory workers shall prepare malaria thin films and rapid 
immunochromatographic testing (ICT) in the BSC II while wearing PPE; blood smears 
are not infectious after fixation in solvents. In the BSC II, films can be fixed in methanol 
for 30 minutes followed by air drying on a heating block for 15 minutes prior to Giemsa 
staining. Alternatively, fixation in methanol for five minutes and then in 10% buffered 
formalin for 15 minutes is acceptable. All films shall be held until the patient is 
discharged, in the event that comparison is required. 

Inactivation with TritonTM X-100 (see the section on Methods for Specimen Inactivation) 
may be used for inactivation of specimens to be tested for malaria by rapid ICT. 

Cleaning and Disinfection 

Laboratory workers shall clean and disinfect all equipment used to handle, process and 
test specimens from PUIs and confirmed cases. Laboratory workers shall also clean 
and disinfect all areas, surfaces and environments that may be contaminated from 
these specimens. Laboratory worker shall wear appropriate PPE for cleaning and 
disinfection activities (see the section on Personal Protective Equipment for more 
information). 
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Laboratory workers shall incinerate or autoclave all disposable equipment and supplies 
used in testing specimens from PUIs and confirmed cases after use. 

Laboratory workers shall disinfect or sterilize all equipment and material that needs to 
be reprocessed using standard high-level disinfection or sterilization methods that have 
been verified as being effective for inactivating non-enveloped viruses.14 

If centralized reprocessing facilities are used, laboratory workers shall disinfect or 
sterilize the equipment and material prior to removing it from the laboratory. Laboratory 
workers should immediately transport the equipment or material to the centralized 
reprocessing facility after it is disinfected or sterilized. If that is not possible, laboratory 
workers should safely store the disinfected or sterilized equipment or material in the 
laboratory until it can be transported to the centralized reprocessing facility. 

Laboratory workers shall place reusable items that cannot be autoclaved in puncture-
proof containers. These containers shall be placed in a plastic bag that is sealed; the 
outside of the bag shall be wiped over with 0.5% sodium hypochlorite employing a 
contact time of 10 minutes or with an equivalent virucidal compound according to 
manufacturer instructions. Laboratory workers shall clearly mark the bag with the nature 
of the contents indicating they are for reuse. These items shall be disinfected using 
standard high-level disinfection or sterilization methods that have been verified as being 
effective.15 

Routine cleaning and disinfecting procedures may be used for automated analyzers as 
recommended by the manufacturer. If the manufacturer recommends that a procedure 
is sufficient for the inactivation of hepatitis C and/or hepatitis B virus, then the procedure 
is adequate for Ebola virus. If no recommendations exist, laboratory workers shall wipe 
the external surfaces where racks enter/ exit the analyzer and areas that may have 
been touched by gloved hands of a laboratory worker with 0.5% sodium hypochlorite or 
an equivalent virucidal compound. 

Laboratory workers shall clean spills of potentially contaminated material while wearing 
appropriate PPE. Laboratory workers shall cover spills with an absorbent pad saturated 
with 0.5% sodium hypochlorite or equivalent virucidal compound. The pad shall be left 
to soak 10 minutes and then wiped up with absorbent material soaked in 0.5% sodium 
hypochlorite solution or equivalent virucidal compound. Laboratory workers shall place 
waste in a biomedical waste container for incineration or autoclaving. 

In the rare instance of a large or dispersed spill outside of the BSC II, laboratory 
workers shall evacuate the area for a minimum of 30 minutes to allow aerosols to settle, 

                                            

 
14

 Designated hospitals should use biological indicator systems where available. Otherwise, all high level 
disinfection or sterilization methods should be in functioning order and serviced within the past year. 

15
 Biological indicator systems should be used where available. Otherwise, all high level disinfection or 

sterilization methods should be in functioning order and serviced within the past year. 
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or the time required for at least four complete air exchanges, before proceeding with 
spill clean-up. 

Waste Management 

Designated hospitals shall ensure that waste management measures in laboratories are 
compatible with organizational and regulatory waste management directives, policies 
and procedures, including the CMOH Directive # 4 Regarding Waste Management for 
Designated Hospitals and All Paramedic Services. Designated hospitals shall ensure 
that waste is disposed of as soon as possible after generation. 

Laboratory workers shall incinerate or autoclave all disposable equipment and supplies 
used in handling, processing and testing specimens from PUIs and confirmed cases. 

Laboratory worker shall segregate all patient specimens and materials (including 
specimen tubes, cuvettes and other liquid or solid materials) from general laboratory 
waste. Waste that may be contaminated with the Ebola virus shall be incinerated or 
autoclaved. 

Laboratory workers shall carefully dispose of sharps as per laboratory SOPs; when no 
longer required for EVD specimen processing, laboratory workers shall place the sharps 
container in a plastic bag. The bag shall be sealed and the outside shall be wiped with 
0.5% sodium hypochlorite employing a contact time of 10 minutes or with an equivalent 
virucidal compound according to manufacturer instructions. The bag shall be clearly 
marked with the nature of the contents indicating they are for disposal. Laboratory 
workers shall return the bag to the BSC II if disposal is not imminent. 

Municipal Requirements 

The CMOH and Ministry of Health and Long-Term Care are collaborating with 
stakeholders to develop a strategy to support designated hospitals to adhere to 
municipal requirements regarding the disposal of biomedical waste via local sanitary 
sewer systems. When this strategy is developed, the CMOH will update this Directive. 

Questions 

Designated hospitals may contact the Ministry of Health and Long-Term Care’s Health 
Care Provider Hotline by phone at 1-866-212-2272 or by email at 
emergencymanagement.moh@ontario.ca with questions or concerns about this 
Directive. 

Designated hospitals are also required to comply with applicable provisions of 
the Occupational Health and Safety Act and its Regulations. 

 

David C. Williams, MD, MHSc, FRCPC 

Acting Chief Medical Officer of Health 

http://www.ontario.ca/ebola
http://www.ontario.ca/ebola
mailto:emergencymanagement.moh@ontario.ca
http://www.e-laws.gov.on.ca/html/statutes/english/elaws_statutes_90o01_e.htm

