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This document provides practical considerations for public health authorities in Canada on laboratory test for Andes virus
(ANDV), with a focus on asymptomatic high-risk contacts of cases.

In this document, NMLB provides the following support to provincial partners in the decision-making process:
e Considerations for testing symptomatic and asymptomatic contacts;
e Advantages and disadvantages of PCR testing for ANDV in asymptomatic high-risk contacts
e A decision tree with more information on the testing strategy proposed.

Recommendations for Diagnostic Testing

e Any high-risk or low-risk contact developing symptoms compatible with hantavirus infection should be promptly
isolated, clinically evaluated and tested for infection by viral detection using PCR on EDTA whole blood and an NP
swab

Preferred specimen is whole blood (collect in EDTA, heparin or citrate tubes), minimum 0.5 ml

NP swabs during active infection, however early in infection blood is preferred

Other specimens accepted: serum, tissues

If multiple specimen types are collected, PCR on whole blood and NP swabs will be prioritized along with

serology

o Procedure as outlined in NML Guide to Services https://cnphi.canada.ca/gts/reference-diagnostic-
test/4173?labld=1021

O O O O

e In addition, high-risk contacts can have baseline hantavirus serology and PCR done on blood, as well as post
quarantine serology and PCR (at 42-45 days).

e Any low-risk contact developing symptoms compatible with hantavirus infection should promptly be isolated,
clinically evaluated and tested.

e PCR testing can be done by provincial public health labs or NML if a jurisdiction does not have PCR capability for
hantavirus.

e Samples that are tested at provincial public health labs should also be sent to NML for parallel testing to
satisfy International Health Regulations (IHR) reporting requirements.


https://cnphi.canada.ca/gts/reference-diagnostic-test/4173?labId=1021
https://cnphi.canada.ca/gts/reference-diagnostic-test/4173?labId=1021
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e There have been reports of viral detection 5 days prior to symptom onset with PCR analysis of extracted blood
samples, however, a negative result is not a definitive indication that infection will not occur during the incubation
period of the virus. Further consideration (below) is required for asymptomatic testing.

e Provinces and territories may offer serology to contacts as part of the Public Health Response.
e If serology is performed, all serology samples to be submitted to NML to perform testing:
o Paired serology samples are preferred
O A baseline serology for high risk individuals is recommended at the initiation of their quarantine period
o Serum or plasma (minimum 0.5ml) can be tested
o Collect serum in red top or serum separator tubes, centrifugation should be avoided
O Procedure as outlined in NML Guide to Services https://cnphi.canada.ca/gts/reference-diagnostic-
test/4178?labld=1021

e Minimum IPC for blood specimen. Blood and other clinical specimens from suspected or confirmed Andes
cases should be collected and handled under airborne, droplet, and contact precautions, with PPE selected
according to task and local risk assessment. Specimen handling should minimize manipulation and follow local
biosafety procedures and NML guidance for airborne, droplet and contact precautions.

e For repatriated individuals in self-isolation, arrangements for baseline blood testing/serology must be made
through Local Public Health Authority. Local Public Health Authority would liaise with NML and provide
advance notice regarding the expected number and types of specimens requiring testing.

e Laboratory samples for Andes virus testing must be shipped as Category A infectious substances; however,
ERAP activation is not required for this shipment.

Advantages and disadvantages of PCR testing for ANDV in asymptomatic high-risk contacts related to the

MV Hondius outbreak Table Source: ECDC Guidance Publication [1]
Advantages Justification and Evidence Value
Early identification of Two scientific studies [2,3] report detection of ANDV RNA in | If an asymptomatic contact tests positive, indicating
infection before symptom blood before or around symptom onset in some individuals. | infection, this early detection could allow for rapid
onset. isolation of the contact to limit further transmission. It

also allows time for preparation to provide medical care
if severe symptoms develop.

Opportunity to generate There are limited data on ANDV pre-symptomatic viraemia Additional data would support evidence-based

scientific knowledge. and transmission dynamics. assessment and guidance development for ANDV
infection management, and allow for a better
understanding of ANDV dynamics to guide management
and testing during future ANDV outbreaks.

Disadvantages Justification and Evidence Value

A negative test result does PCR strongly depends on timing (if a person with the There is a risk of false reassurance when a person tests

not exclude infection. infection tests negative by PCR now, they might be positive negative by PCR as they might assume they do not have
at a later date). This is because early infection might not yet | the infection. However, a negative result might simply
be detectable. reflect that the PCR test was performed before there

was enough virus present to be detectable by PCR, and
not necessarily due to the absence of the virus. This
could reduce adherence to symptom monitoring or
delay care-seeking, with consequences for outbreak

control.

Unclear link between PCR Detection of ANDV RNA in a clinical sample does not Regarding human-to-human transmission, evidence of
positivity and the ability to necessarily indicate that the virus can be transmitted to transmission before symptoms has not yet been
transmit the virus another person as: studied.

. Detection of viral RNA does not necessarily Shedding of infectious virus is mainly associated with

indicate the presence of infectious virus particles; symptomatic (acute) disease [4].

. The sample matrix (e.g. blood vs. respiratory

discharge) influences the likelihood of transmission.

Due to the high sensitivity of the PCR assay, it can detect the

virus in a lower amount than needed to transmit the virus to

another person (i.e. the infectious dose).
It can be resource-intensive Serial testing requires laboratory capacity, laboratory It could divert resources from testing symptomatic
for large numbers of reagents, logistics, trained staff, and PPE. individuals.
asymptomatic people to be
tested.



https://cnphi.canada.ca/gts/reference-diagnostic-test/4178?labId=1021
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ree for public health response

In this document, Day O refers to the date of last known possible exposure to ANDV. For others, the last known date of
possible exposure (Day 0) may differ between individuals depending on their specific exposure history.

STEP 2 - Start Monitoring

Public health authorities should conduct daily active monitoring and

STEP 1 - Identify Contact

Is the individual a high-risk contact of a
confirmed or probable ANDV case?

recording of symptoms for 42 - 45 days after last known exposure, during

which time the contact should be advised to avoid contact with other
persons through remaining in a designated location or at home.
Symptom Reporting: Any of these symptoms should communicated as
soon as possible to the responsible local, national and international
public health authorities. (Temperature, fever, fatigue or malaise, muscle
ache, headache, gastrointestinal symptoms, respiratory symptoms)
Information: Contacts should receive from public health:

Written information on symptoms to look out for.

Emergency contact numbers.

Instructions regarding healthcare seeking and testing.

STEP 4 — Symptom Triggered Testing

Action:

Perform immediate PCR testing; whole blood (EDTA preferred or
serum/plasma (EDTA) and NP swab. NML has decentralized a
Laboratory Developed Test to requesting Provincial Laboratories [4].
Samples can also be submitted to NML directly. Samples that are
tested at provincial public health labs should also be sent to NML for
parallel testing to satisfy International Health Regulations (IHR)
reporting requirements.

***Testing bodily fluid samples other than blood has generally lower
diagnostic value [5], blood will be prioritized, if other sample types
are submitted in parallel (i.e. swabs) they will be tested IF the blood
is positive.

If the samples is positive - whole genome sequencing can be
considered to support the epidemiological interpretation of the
outbreak. It is not required for case management.

Serological testing (IgM and 1gG) will be performed in parallel to
PCR testing, paired samples (acute and convalescent are
requested).

. Interpretation of results in samples collected from patients
immediately after symptom onset will assess IgM and IgM
antibodies to Andes virus are present. They will require careful
interpretation and are best supported with a follow-up sample to
monitor for a diagnostic (4-fold or greater) rise in antibody titers.

* Consider repeating serology (e.g. weekly) to assess
antibody titre increase.

Interpretation:
e PCRor serology positive > manage as a confirmed case.

e PCR/serology negative and symptoms persist:

e Provide clinical management as needed

. Consider re-testing by PCR two to three times per week
under the precautionary principle.

. Continue PCR testing until after symptom remission.

. Perform immediate PCR testing in case of any clinical
deterioration

. PCR should be conducted after symptom remission

. Once symptoms have resolved, return to self-quarantine
for the remainder of quarantine period

. Conduct post-quarantine serology and PCR

. If any of the PCR tests are positive -> classify and

manage as a confirmed case

STEP 3 — Assess Symptoms

with ANDV infection?

Has the contact developed symptoms compatible

Low/minimal-risk contacts: Passive self-monitoring
Self-monitor daily, and for 42-45 days from last
exposure, for fever (using a thermometer, recording
daily temperature), malaise, muscle ache, headache,
gastrointestinal symptoms, respiratory symptoms). If
symptoms develop, report to public health authorities.

Continue active symptom monitoring at
home during self-isolation for 42- 45
days from last exposure or Day 0.

If any symptoms develop at any
point > proceed to Step 4.

STEP 5 — Asymptomatic High-Risk Contact

High risk contacts entering quarantine can have a
baseline sample collected for PCR and serological
analysis if supported by local public health.

STEP 6 — Testing of Asymptomatic H sk Contact

e Perform PCR testing; whole blood (EDTA preferred or
serum/plasma (EDTA). Testing bodily fluid samples other than
blood has generally lower diagnostic value [4].

* Serologicaltesting (IgM and IgG) will be performed in parallel to
PCR testing, paired samples (baseline and end of isolation
samples are requested).

Interpretation:

¢ PCRpositive

* Indicates infection with ANDV > isolate in a medical
facility, monitor for symptoms and prepare to manage as a
case.

¢ If PCRis positive, whole genome sequencing can be
considered to support the epidemiological
interpretation of the outbreak (not required for case
management).

¢ PCRnegative

* Does notrule outinfection.

* Continue active clinical monitoring during quarantine
until the end of quarantine period.

* Serology

* IgM positive: may suggest recent infection with ANDV >
manage as a potential case, monitor for symptoms and
conduct PCR testing two to three times a week for
confirmation of ANDV infection. Perform repeated serology
in paired sera (two weeks later) for demonstration of IgG
antibody titre increase.

* |gG-positive and IgM-negative: this may reflect past
exposure. Continue active clinical monitoring during the
quarantine period. Perform repeated serology in paired sera
(two weeks later) for demonstration of IgG antibody titre
increase.

* |gM/IgG negative: continue active clinical monitoring
during self-quarantine until the end of quarantine period.

* Hantaviruses are known to exhibit a high degree of
serological cross-reactivity, particularly against the
immunodominant nucleocapsid protein (NP). For this
reason, serological assays like ELISAs using infected
whole-cell lysates or recombinant NP antigens from related
New World hantaviruses (i.e., Black Creek Canal or Sin
Nombre viruses), are appropriate for the detection of IgM
and 1gG antibodies generated during Andes virus infection.
Interpretation of results in samples collected from
asymptomatic patients or immediately after symptom
onset require careful interpretation and are best supported
with a follow-up sample to monitor for a diagnostic (4-fold
or greater) rise in antibody titers
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Laboratory biosafety and biosecurity considerations

e All non-inactivated clinical specimens must be treated as potentially infectious and managed per PHAC
(https://www.canada.ca/en/public-health/services/diseases/hantaviruses/health-professionals-treating-hantavirus-
infection.html) and the Canadian Biosafety Standard (CBS - https://publications.gc.ca/site/eng/9.916002/publication.html);
per CBS guidance, specimens with possible Andes virus should be handled as Category A at airborne, droplet and
contact laboratory-equivalent precautions. A site-specific risk assessment is required for each procedure to define
engineering and administrative controls, PPE, and waste management; clinical labs must be notified in advance of
suspected or confirmed cases and shipping must comply with TDG.

e For specimens likely to contain Andes virus, implement heightened controls beyond core CBS requirements: hand
hygiene before donning and after removing gloves; gloves and impermeable gowns; fit-tested N95 or higher
respiratory protection and eye/face protection; routine surface decontamination (e.g., freshly prepared 0.1%
sodium hypochlorite); minimization of sharps and spills; and avoidance of aerosol-generating procedures where
possible. All staff must be trained and competent in biosafety and incident/ exposure response.

e For non-culture diagnostic work, aliquot and inactivate specimens within primary containment (certified Class Il or
Class Il BSC, ideally in a CL3/Containment Level 3 laboratory). Where CL3 is unavailable, use a certified BSC in a CL2
lab with heightened controls (respiratory and eye protection); apply additional measures (double gloves,
spill-resistant gowns) per the local risk assessment with glove decontamination prior to withdrawing from BSC. After
validated inactivation, specimens may be handled outside primary containment according to institutional protocols.

e Routine clinical testing (e.g. CBC, chemistries, blood gases, urine, CSF and other body fluid/tissue testing) may
continue concurrently with diagnostic testing; whenever possible use closed, automated systems for
blood/urine/body fluids. If centrifugation is required, use sealed rotors or safety cups and open them inside a BSC; if
sealed centrifugation or a BSC is not available, perform a local risk assessment to define mitigations for laboratory
staff.

o Iflocal assessment finds a procedure unsafe, refer specimens to a reference laboratory with appropriate
containment (e.g., NML). In addition to biosafety, enforce PHAC/CBS biosecurity measures to prevent unauthorized
access, loss, theft, or misuse of infectious materials.

e NMLB will support P/T testing for individuals associated with the on-going Andes virus response stemming from the
MV Hondius outbreak.
e Samples from symptomatic patients, consistent with Andes virus infection are the highest
priority for testing.
e Baseline and end of incubation period samples will be analyzed (for molecular and serological
analysis).

Blood samples are the preferred specimen for
analysis.

For serological analysis, paired serum is requested.

For sample submission of laboratory consultation please contact:
NML Special Pathogens Program nml.sp-lnm.asp@phac-aspc.gc.ca

24/7 - Operations Center Director at 1-866-262-8433
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