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1. Specimen Collection

2. Specimen packaging/transportation

3. Overview of assays in use at PHO Laboratory
• Orthopoxvirus real-time PCR
• Monkeypox virus real-time PCR

4. A review of laboratory testing data to date:
- Preferred specimen collection guidance.
• NP/throat swabs and blood are not required in patients with skin lesions
• A maximum of 3 skin lesion samples are sufficient for reliable detection of monkeypox

5. High enterovirus positivity in children (most with rash do not need monkeypox testing unless 
direct epidemiological risk factors)

Laboratory Testing



Poxviruses
• Key Genera
• species: 

• Orthopoxvirus
• Variola (smallpox)
• Vaccinia virus
• Cowpox virus
• Monkeypox virus
• Camelpox virus

• Molluscipoxvirus
• Molluscum contagiousum virus

• Parapoxvirus
• Orf virus (sheep, goats)
• Pseudocowpox virus (milker’s nodule)

https://www.cdc.gov/poxvirus/orf-
virus/people.html#:~:text=Orf%20virus%20infection
%20on%20the,will%20become%20ulcerative%20in
%20nature. 
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https://www.cdc.gov/poxvirus/orf-virus/people.html


Orthopoxvirus

• Enveloped, brick-shaped virus about 250 nm long

• Linear, dsDNA genome of 170-250 kB
5https://viralzone.expasy.org/149?outline=all_by_species

https://viralzone.expasy.org/149?outline=all_by_species


Sample Collection Kit

Courtesy of Rob Kozak, Sunnybrook Health Sciences
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Sample Specimen Collection  Guidelines: Sunnybrook Health Sciences
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Example Specimen Collection  Guidelines: Sunnybrook Health Sciences
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Guidance is changing: CDC is a bit different to Canada

https://www.cdc.gov/poxvirus/monkeypox/clinicians/prep-collection-specimens.html

• I would de-roof a lesion before specimen collection
• I would collect one swab per lesions if multiple lesions; 

• Two swabs from the same lesion if only one lesion present. 

https://www.cdc.gov/poxvirus/monkeypox/clinicians/prep-collection-specimens.html
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• Specimens can be collected in any clinical setting where 
appropriate PPE/infection control precautions can be 
instituted.

• Transport Canada has temporarily reclassified clinical 
specimens from patients undergoing Monkeypox testing 
as UN3373 Biological Substance, Category B for land 
transport. This is the same packaging that is currently in 
place for transporting any specimen from a patient with 
a suspected infection (e.g. NP swab, vaginal swab, blood 
cultures). 

Specimen packaging

In addition to the routine Category B requirement, the outer packaging must be marked, on a 
contrasting background, with “TU 0886”, “Temporary Certificate – TU 0886” or “Certificat Temporaire –
TU 0886”. For full details on packaging and transporting, see the Temporary Certificate TU 0886.

https://tc.canada.ca/en/dangerous-goods/shipping-infectious-substances
https://tc.canada.ca/en/dangerous-goods/temporary-certificates/temporary-certificate-tu-0886-monkeypox-samples
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• The same courier systems that currently pick up specimens for 
microbiology testing from healthcare provider practice locations are 
utilized for transporting monkeypox specimens to the testing laboratory.

Specimen transportation to the laboratory
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• Monkeypox virus is in the  
Orthopoxvirus genus of 
Poxviridae family. 
• Other Orthopoxviruses 

include Smallpox, Vaccinia, 
Cowpox, Camelpox. 

• Currently Monkeypox virus 
is the only Orthopoxvirus
detected in Canada.

Laboratory Tests: Orthopoxvirus PCR

Diagnostic Process for Monkeypox Virus Testing (cdc.gov)

https://www.cdc.gov/poxvirus/monkeypox/pdf/Monkeypox-lab-process.pdf
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• Initial assay used at PHOL, up until June 22

• Initially all specimens were sent to NML for parallel testing.
• Once enough negative specimens were tested by NML, only 

positives and indeterminates were forwarded for NML retesting. 
• As of June 23, Orthopoxvirus PCR results at PHOL are final.

Orthopoxvirus PCR: PHO Laboratory Sample Report
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Introduction of a monkeypox virus real-time PCR assay June 23, 2022
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• Assay developed at US CDC

• Currently it is the only test done on most specimens.

• 2 targets – run as a multiplex (same test well) 
• Monkeypox target
• West African clade target.

https://pubmed.ncbi.nlm.nih.gov/20643162/

https://pubmed.ncbi.nlm.nih.gov/20643162/
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• Each of the 2 targets (Monkeypox; West African clade Monkeypox) are 
reported separately on all specimens.

• Detection of either Monkeypox target is sufficient for laboratory 
confirmation of Monkeypox virus infection. 

• Results can be Detected, Indeterminate, Not Detected, Invalid.

Monkeypox specific PCR

Detected: Cycle threshold (Ct) ≤38
Indeterminate: Ct 38.01 to 39.99
Not Detected: Ct ≥40 
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• Each of the 2 targets (Monkeypox; West African clade Monkeypox) will be 
reported separately on all specimens.

• Detection of either Monkeypox target is sufficient for laboratory 
confirmation of Monkeypox virus infection. 

• Results can be Detected, Indeterminate, Not Detected, Invalid.

Monkeypox specific PCR
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• Each of the 2 targets (Monkeypox; West African clade Monkeypox) will be 
reported separately on all specimens.

• There is a risk of false-positive results when low pretest probability 
patients are tested. These are usually high Cycle threshold – positive. 

Monkeypox specific PCR
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• PHO Monkeypox PCR results are final – no requirement for routine 
retesting at NML.

• Orthopox PCR and/or gene fragment sequencing may be used as 
secondary test/s as required.

• One positive specimen from each patient will be forwarded to Canada’s 
National Microbiology Laboratory for whole genome sequencing (for 
surveillance, no individual report anticipated) 

Monkeypox specific PCR
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2. PHO Laboratory Monkeypox Testing Review (May 22 to June 26, 2022)

• Urine – 6/41 (14.6%) positive – 21/41 were submitted from monkeypox-positive patients.
• Semen – 2/5 (40%) positive – all 5 submitted from monkeypox-positive patients. 
• Saliva – 1/4 (25%) detected. One from a monkeypox-positive patient. 

Skin is the most sensitive specimen – 83.1% detected, 1.8% indeterminate, among positive patients.
Throat swabs may be better than NP swabs (no data on presence of oral lesions which may explain higher positivity)



PublicHealthOntario.ca 20

• All patients with positive blood specimens had other positive specimens

• Among 78 monkeypox confirmed cases with both NPS/throat (= NPS or 
throat) and skin specimens submitted for testing: 

• Skin was detected in 72 (92.3%); NPS/throat detected in 44 (56.4%). 
• NPS/throat AND skin were detected in 38/78 (48.7%).
• Skin detected, NPS/throat not detected in 34/78 (43.6%)
• NPS/throat detected, skin not detected in 6/78 (7.7%)

Preferred Specimen Guidance – NP or blood is not needed if 
collecting skin specimens.
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NP and blood are not required if skin /lesion samples can be collected (i.e. open or 
vesicular/pustular skin lesions). 
• NP/throat/blood most utility in prodromal phase of illness, or early rash (macular, 

papular)
• NP/throat can be helpful if considering enterovirus or respiratory viruses, in 

particular in children. 

Preferred Specimen Guidance – NP or blood is not needed if 
collecting skin specimens.
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• Sensitivity of an individual skin specimen approaches 85%.
• A maximum of of 3 skin specimens is sufficient for very sensitive detection of 

monkeypox (no need to swab every single skin lesion).

Preferred Specimen Guidance – Up to 3 skin lesion specimens is 
adequate.
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https://www.fda.gov/medical-devices/safety-communications/monkeypox-testing-use-lesion-swab-samples-avoid-false-results-fda-safety-
communication

https://www.fda.gov/medical-devices/safety-communications/monkeypox-testing-use-lesion-swab-samples-avoid-false-results-fda-safety-communication
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• PHOL routinely tests all specimens from children (<18yo) for enterovirus
• adults are tested on request.

• Enterovirus was detected in 25 (71.4%) of 35 children tested.
• Also detected in 7 (47%) of 15 adults tested.

• Children with rashes should not be routinely tested for monkeypox unless there is an 
epidemiological link with a case of monkeypox.

Children are more likely to have enterovirus than any other virus 

https://www.cbc.ca/news/canada/toronto/hand-
foot-mouth-disease-2022-
1.6511796#:~:text=Hand%2Dfoot%2Dand%2Dmout
h%20disease%20is%20communicable%20illness%2C
,Loss%20of%20appetite. 

https://www.cbc.ca/news/canada/toronto/hand-foot-mouth-disease-2022-1.6511796
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Monkeypox is a Disease of Public Health Significance

https://www.health.gov.on.ca/en/pro/programs/publ
ichealth/oph_standards/docs/smallpox_chapter.pdf

All persons with suspected monkeypox must be 
reported to their local public health  unit. 

https://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/smallpox_chapter.pdf
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Public Health Ontario Monkeypox Test 
Information Sheet

https://www.publichealthontario.ca/en/laboratory-services/test-information-
index/monkeypox-virus

PHO Monkeypox Resources:
https://www.publichealthontario.ca/en/Diseases-and-Conditions/Infectious-
Diseases/Vector-Borne-Zoonotic-Diseases/Monkeypox

PHO Monkeypox Resources

https://www.publichealthontario.ca/en/laboratory-services/test-information-index/monkeypox-virus
https://www.publichealthontario.ca/en/laboratory-services/test-information-index/monkeypox-virus
https://www.publichealthontario.ca/en/Diseases-and-Conditions/Infectious-Diseases/Vector-Borne-Zoonotic-Diseases/Monkeypox
https://www.publichealthontario.ca/en/Diseases-and-Conditions/Infectious-Diseases/Vector-Borne-Zoonotic-Diseases/Monkeypox
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• Public Health Ontario Laboratory staff.

• National Microbiology Laboratory 

• Canadian Public Health Laboratory Network

• Ontario Ministry of Health

• Ontario’s Network of Microbiology Laboratories.
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