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Public Health Ontario (PHO)

Created by the Ontario Government through t@atario Agency for Health
Protection & Promotion Act

Centre for specialized research and knowledge in public health:
Including infectious disease & infection control and prevention

Includes providing technical and scientific assistance

Bring together academic, clinical, and government experts to create a centr
of public health excellence in the province.

Public Health Ontario Laboratories (PHOL)

Transferred toPHOIN December 2008
t I hQa andate[contiiue to revitalize and moderraz ‘
Transition from alata provider to aknowledgeprovider.

PublicHealthOntario.ca
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XFNBE  0SIFY 2F LINRPFSaarzylfa
Medical & clinical, technical, scientific, administrative
Over 600 people!

XLINEDARS O2NB RAFIYy2aGA0 I yR
Public health, outbreak investigations, surveillance and research

Specialized clinical microbiology testing
Over 4 million tests annually!

XO2ttF02NY OGS 6A0K Yl ye
stakeholders and partners ‘
Local, provincial and federal governments
academic centres
international agencies and institutions

PublicHealthOntario.ca
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Role of PHL in O8notifiable diseaseesponse

To povide timely and relevant clinical testing on outbreak
related submissions

Reference testing services
PHOL role in outbreak detection
Provide expert medical and scientific advice

Scientific and Research Group outbrealated activities

PublicHealthOntario.ca
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PHOL role in Public Health Ontario

Recent Health and Science functions from MOHLTC to PHO

PHOL is integrated with PHO program areas
Surveillance and Epidemiology
Infectious Disease Prevention and Control
Environmental and Occupational Health
Emergency Management Support
PIDAC
RICNSs
The Health Communications Unit ‘
Research, Education and Knowledge Exchange Servi

PublicHealthOntario.ca



PHOL role in Public Health Ontario

Primary interactions
Outbreak and notifiable disease management

Daily interactions with program area counterparts
PHO Public Health Incident Response Manager

Expert advise

Clinical guidance

Research, studies, reports
Education and knowledge exchange
Emergency management support

Interactions are tweway

PublicHealthOntario.ca
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Home Programs and services Resources About us Careers

Labstracts

Labstracts provide current and a

Contact us

Outbreak resources

2 Kl dQa y S

v

g K

information
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labaratory helplineg at 1-000-640-722

To subscribe to Labstracts please e-mail labstracts@ioshpp ca

Date
January 2007
Movember 2005
October 2009
Maovember 2010
January 2007
Cecember 2000

[Aarch 2010
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vou can also call the

1D

iLAB-S0-013-000;
iLAB-50-012-000;
iLAB-SD-051-000;

|_ B-=0-023-001:

iLAB-50-003-001;
iLAB-S0-047-000;

iLAB-50-063-000;
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Customer Service Centre

Ghb9 {¢ht {1 httLEk

A Your Portal to PHOL
A Phone:1877-604-4567
A Fax: 41682356552

A Hours of Operation
A Current:  7:30 a.m¢ 7:00 p.m.
A Future:  After-hours phone coverage

A Customer Service Representatives
A Primary responders

A Resource Technologists
A Technical issues

PublicHealthOntario.ca



Customer Service Team !

Customer Service
Centre

oOutbreak Notification

oResults

cAnswers and advice:

Common questions:

test availability, specimen collection, labeling, storage, transportation,
turn around time, kit orders, where to look for resources

Special situations

olUse theCustomer Service Centpeaccess:
Medical/clinical microbiologists
Lab staff
Other OAHPP program areas

| Can Help You

PublicHealthOntario.ca
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PHO web resourceswww.oahpp.ca

A

T

o Io Do I» Do

PublicHealthOntario.ca 23.24, 2011

!_ab Iocqtlons and contact Public "
Information Health publique

Ontario Ontario
. . PARTNERS FOR HEALTH PARTENAIRES POUR LA SANTE -|+ Frangais &
Specimen collection
Home Programs and services Resources About us Careers Contact us (]

instructions and guides,
including food and water ~ "EE_._

Criteria for Acceptance of ‘
Patient Specimens -
g 7

Instructions sheets

e Guidelines

E Fuic Healtn LaboratoizSy
e ErmergeeT aaaenent e Lahoratory Forms

e Environmental and Occupational Health Labstracts
Labstracts o Health Promotion, Chronic Disease and Injury BLocin

Prevention PIDAC Knd
e The Health Communication Unit Products
. . . . e Infectious Disease Prevention and Control e Presentations
Cllnlcal g L“del I neS e Provincial Infectious Diseases Advisory e Professional
Committee Development

e Regional Infection Contral Networks e Studies

e Surveillance and Epidemiology e Reports
Research, Education and Knowledge Exchange o Virtual Library

Forms and requisitions

Kit and form Ordering Events - view all events

H f H September 20, PHO Rounds: Sophie Rosa - Health Communication at a
In Orl I |at|0n 201 Glance
September Outbreak Management Workshop 2011 - Tools to successfully
28-29, 2011 manage Outbreaks in healthcare settings

November 2nd Annual Yaccine Sciences Sympaosium 2011 About C. d[ﬁrcr/e
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Recent OBelated clinical guidelines

and presentations

Clinical Guidelines
Information for Clinicians regarding E. coli serotype 0157:H7
Cholera: Information for Clinicians
Nontyphoidal Salmonella (NTS) Infection: Information for Clinicians

Presentations
PHO Rounds: pH1INIH3NZ2: A Novel Influenza Virus Reassortment
PHO Rounds "Vanessa Allen: Cholera Clinical Guidelines"
PHO Rounds "David Alexander: Clinical Genomics"

PublicHealthOntario.ca



Recent OBelated Labstracts

CLSI M10&20 Enterobacteriaceae o
susceptibilityCephalosporinand Carbapenems8reakpoint Revisions

Coxiella burnetii, Brucella Spp. and Francisella tulare@isnges in serological
testing algorithms

Influenza and Other Respiratory Viral Testing for 22Q01

Influenza and other Respiratory Viral Testing for Spring and Summer 2011
Measles PCRAddition to Testing menu at PHO Laboratories

Mycobacterium tuberculosis (MTByusceptibility Testing Update

Non 0157 Shiga Toxin Producing E coli (STEC) Laboratory Testing Guidelines
Norovirus outbreak testing

Parvovirus B19 IgG and IgM serolggyhange in testing methodology

PublicHealthOntario.ca


http://www.oahpp.ca/resources/documents/labstracts/Labstract - LAB-SD-077-000 - Coxiella burnetii, Brucella Spp.and Francisella tularensis - Changes in serological testing algorithms.pdf
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Emergency processes

PHOL Contingency Plan for Canada Post Strike

PublicHealthOntario.ca
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Specimen Collectlon Guide
CONTENTS

Contact Directory

Criteria for Acceptance of Patient !
Specimens

Specimen Transportation Specimen Collection Guide

Testing Guidelines

Specimen Collection Details Public Health Laboratones

Public Health Ontario

Supplies

September 2011

Requisition for Specimen
Containers and Supplies

List of Kits and Components
Kit Instruction Sheets

Test Requisitions

PublicHealthOntario.ca
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PHOL web site update

Browse by Test Name
Browse by Disease

Contact Us

2 KIFdQa bSsyY Ly

for Clinicians
Information for Health Units
Outbreaks

PublicHealthOntario.ca

Specimen Collection
Information

Labstracts and Guidelines

Re%uisitions_and Forms
T2NNI UAZ2Y
Water and Food

Accreditation
and Licences

About Us/Faq ‘
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PHOL web site update

How to submit a STAT

How to add a test

How to get copies of results
How toapply for Autofaxing

How to update your address, phone or fax

PublicHealthOntario.ca
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RIC OUTBREAK KIT

" I - I - . gmano____
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OB notification andspecimensubmissionprocedures

1. Complete théOutbreak Notification A——
Report(ONR). T B e

2. Contact your local PHOL by phone | =———
fax the ONR to your local PHOL. D o P

A Key information is emailed to e R e
iInternal PHO/PHOL distribution list. = =

A Outbreak number is created in LIS.| [=—se == ==—

3. Submit the samples! ———

A From arrival, samples are tracked | = 0= ——
by the OB number. e

PublicHealthOntario.ca
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OB notification andspecimensubmissionprocedures

All outbreak specimens are processed witgh priority.
Contact your local PHL if there is a special circumstance.

Microbiologists are available via the Customer Service Centre.

Some testing is performed after consultation with a
microbiologist or lab manager.

Food testing if large volumes or special circumstances
IGAS outbreak submissions

After-hours testings available on a limited basis for select
tests(e.g. Flu rapid testindhrough consultation with PEL.

If after-hours testing is not required, notify your local PHOL by
telephone at the start of the next business day.

PublicHealthOntario.ca
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Tips for a successful submission!

Return address
¢KS KSIfO0K dzyAdQa 26y NBUOAz2NY | RF
possible.

Health unit investigator
2NAGS VYIEYS YR LK2YS ydzYo SNJ dzy RS
elsewhere on the requisition.
It will appear on all reports.

IPHIS case number.

If available. ‘

Placeinboxlab8 R & { dzo YA 0 0 SN & | OF3
It will appear on all reports.

PublicHealthOntario.ca
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More tips!

For multiple submissions: Master Copy of General
Test Requisition
Photocopy one master copy with generic information.
Add patient specific information to each copy.

Examples of generic information:
Submitter information and Return Address
Investigator
Location
Outbreak number ‘
etc as required

PublicHealthOntario.ca
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General test
requisition

o To Io Io Po

T

Complete ALL sections
Include Outbreak Numbel
Include HIN

Include Patient Setting

Be explicit about test
required

Information on specimen
must match requisition

Report will be returned to
address in Return Addres
box

PHOL does NOT send
referral copies

PublicHealthOntario.ca

»_
f/? Ontario

Agency for Health

Protection and Promotion Public Health Laboratories

General Test Requisition )
ALL Sections of this Form MUST be Completed

1

Submitter

Courier Code

Clinician Initial / Surname and OHIP / CPSO Number

Tel: Fax:

Date received OPHL No.
2 - Patient Information
rnamma. | Sex | Date of Birth:

| Medical Record No.

Patient's Last Name (per OHIP card)

First Name (per OHIP card)

Patient Address

Postal Code

Patient Phone No. (

)

Submitter Lab No.

| Public Health Unit Qutbreak No.

3 - Test(s) Requested (Please see test codes on reverse)

CODE DESCRIPTION

Hepatitis O Immunity [ A Os

Serology [J Diagnosis [ A OB oc
Specimen Type and Site

[ blood / serum [ faeces [[] Nasopharyngeal
[J sputum ] urine [J vaginal smear
[ urethral ] cervix [J BAL

| | th

Patient Setting

[C] Physician Office/Clinic | ER (not admitted)

[J Inpatient (ward) ] Inpatient (ICU) [J Institution

4 - Reason for Test

) diagnostic [J immune status
[J needle stick [] follow-up
[] prenatal [l chronic condition

[C] immunocompromised

[J post-mortem [] other -

Date Collected:

Onset Date:

Clinical Information

[C] influenza high risk -
[C] recent travel -

[] fever [[] gastroenteritis

O sTi [} headache / stiff neck
[ pregnant [ encephalitis / meningitis
[] jaundice

[] other -

[[] respiratory symptoms
[ vesicular rash
[J maculopapular rash
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Outbreak speumen collection
VIRAL NASOPHARYNGEAL SWABS

A Choose symptomatic patients.

A Submit up to 6 swabs per outbreak -
A 4 are usually adequate
A Median is 3
A Most causes are found with first 2

A If first submissions are neractive,
then further submissions can be
madec Contact PHL prior to
submission

A Respiratoryrelated autopsy testing

A Please speak to a microbiologist prif
to submitting

Virus Respiratory NPS 6 pack N-0082

PublicHealthOntario.ca
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Outbreak Specimen Collection  puwmmms
ENTERIC OUTBREAK KIT e

A Up to 10¢ 15 specimens from symptomatic: 3
persons may be collected at the onset of t
outbreak.

A Not all samples will be tested for virus.

A Ask for specific tests on lab requisition whi

possible.
A e.g. Shigella clearance sample # 3.
AL G 1) Qa RA & GoBed to 8upriit allitfp&s wivial A

If a particular agent is strongly suspected or known.
A Bacterial clearance samples: Do not submit Virus/Para Kkits.

PublicHealthOntario.ca
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Solutions to ommon problems

Check the kit expiry date.
Check the type of kit.

Place the requisition in the outside pocket of the biohazard
bag.

Labeling Vials

2 unique patient identifiers are required
Ensure matching identifiers appear on the requisition
ndans 30 mi /
LOT: L1709 ‘

EXP: 07/
. Date: '
é

PublicHealthOntario.ca
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Outbreakreporting

A Verbal Results called by
testing lab or
Customer Service Centre

A Lab reportsautofaxed
or mailed

w PHOL reports to:
Submitter

Local MOH of thedmlth unit in which the patient resides

g) = Public Health Laboratory - Toronto
OLt&’IL 81 Resources Rd.
oty SN Toronto, ON M9P 3T1

LIMS Report #:

Patient: s, Nohody

#5Nowhere Land

Provider:  pr, Zachary Smith
#1 The Purple Planet
Edge of the Solar System

HOH OHO

HIN:

Date of Birth:
Sample #: Date Collected:
Senders Sample ID: Date Onset:
Source: Whole blood Date Received:
Testing Reason: Date Reported:
Specimen Note:
Test Result
Lyme IgG/IgM EIA Reactive
Lyme IgG Western Blot Non-Reactive
Lyme IgM Western Blot Non-Reactive
Borrelia burgdorferi (Lyme disease) The results should be interpreted
Interpretation in the context of the clinical signs

and symptoms.,

Note Advise follow-up specimen if clinically indicated
Copy of results sent to MOH

Not-to-be-found Land
MMM NNN
Patient Phone: ~ 416-555-1111

2010-01-

2010-01-
2010-02-

Gender:

Date Approved

2010-02-02
2010-02-02
2010-02-02
2010-02-02

Health unit copy fully revised to reflect ALL information on lab report

PublicHealthOntario.ca
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Total OBs* 1626 10508 - -

*Does not include environmental (food, water) or C difficile typing samples.
*Discrete outbreaks only. Does not include all enteric bacterial cluster and
outbreak investigations.

PublicHealthOntario.ca
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Overall* PHOL OB Statistics: Sep 1, 20%6p 3, 2011

Total OBs* 1626 10508 - -

Respiratory 1078 4037 3.7 3

*Does not include environmental (food, water) or C difficile typing samples.
*Discrete outbreaks only. Does not include all enteric bacterial cluster and
outbreak investigations.

PublicHealthOntario.ca
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Number and percentage of influenza A specimens by subtype, all PHOLS,
cumulative data from Sep 1 20£®GBep 3 2011

Influenza A/(H3) 2694 (87.0)
Influenza A/pH1N1 227 (7.3)
Influenza A/(H1) 0 (0.0)
Influenza A/not subtyped 174 (5.6)
Total influenza A 3,095 (100.0)

PublicHealthOntario.ca
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Figure 1: Number of specimens tested for influenza A by all methods and percent positivity for
influenza A, PHOLs, September 1, 2010 to September 3, 20113.¢
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Resp OB Statistics: 2010 /2011 Resp Season

Number of respiratory specimens tested by all methods for Flu and other respiratory viruses, a
percent positive results, all PHOLs, Sep 1 20%36p 3 2011.

Influenza A (all) 3095 (11.6) 26,635
Influenza B 448 (1.7) 26,262
Parainfluenza 853 (3.3) 26,091
Adenovirus 220 (0.8) 26,091
RSV 1569 (6.0) 26,091
Entero/rhinovirus 1536 (5.9) 26,091
Metapneumovirus 279 (3.9) 7,077
Coronavirus 331 (4.7) 7,077

PublicHealthOntario.ca
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Figure 2a: Percentage of respiratory viral pathogens (influenza A, influenza B, parainfluenza,

respiratory syncytial, entero/rhinovirus) detected among specimens tested by all methods,

PHOLs, Weeks 34-35
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Figure 2b: Percentage of respiratory viral pathogens (coronavirus, metapneumaovirus,
adenovirus) detected among specimens tested by all methods, PHOLs, Weeks 34-35
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Fublic Health Ontario
Laboratory-Based Respiratory Pathogen Surveillance Report, Weeks 34-357
{fugust 21 - September 3, 2011)

Information curent as of Tuesday, September 4, 2011. This report summarnzes patients’ specimens
tested at Public Health Ontario Laboratores (PHOL) in Ontano for influenza and other viral respiratory
pathogens since September 1, 2010,

Specimen collection date s used for analyses2. The PHCOL performs the maonty of testing for
influenza and other respiratory virvses but other microbiclogy laboratores also perform these tests.
Therefore, the numbers reported here do not represent the total number of respiratory viruses
identified in Ontano laboratories.

Starting May 14, 2011, PHOL will not perform influenza real-time PCRE for the springfsummer 2011
season as influenza s now circulating at very low levels in Ontano [combined influenza A/B
positivity hos been below 5% since mid-Apnl, 2011). Influenza PCR will recommence on

Movember 1, 2011 [or earlier if significant influenza activity iz detected). This is the last report for
the 2010/11 season and reporting for the new season will be disseminated on September 23,

Surveillance Summary, Weeks 34-35

For Weeks 34-35, o total of 231 specimens were submitted® for respiratory virus testing by culfure
and/cr molecular method which was 4 % higher than the previous two weeks. For the 103 specimens
for which results were available, no specimens tested positive for influenza A orinfluenza B.

Mumbers of other respiratory viruses detected are presented in Table 3 and o graphic representation
of percent positivity is shown in Figures 2a and 2b.

http://www.oahpp.ca/services/pho-laboratoriessurveillanceupdates.html
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Vaccine Effectiveness Study 2010/2011
Current Cumvulative
positive positive
specimen specimens
Detected viruzes n P n %  Public Health Unit
Influenza A/not subtyped 0 0.0 2 0.2 R
Influenza A/H3 0 0.0 270 30.5 B 2
Influenza A/pHINI 0 0.0 36 4.1 R
Influenza B 0 0.0 63 7.1 A
Farainfluenza 0 0.0 37 4.2 A
Coronavirus 0 0.0 353 6.0 B 2
Adenovins 0 0.0 10 1.1 B 2
Eespiratory syncytial virus 0 0.0 22 2.5 RS
Entero/rhincvirus 0 0.0 24 4.1 P&
Hurman metapneumovirus 0 0.0 30 3.4 A
Total Positive 0 0.0 577 65.1
Total specimens tested 3 100.0 884 100.0

* NA —-not applicable
PublicHealthOntario.ca
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Respiratory viral testing fall/winter 201112
Tentative

PHOL respiratory viral testing algorithm for fall/winter 2011/12 overview

Flu A/B PCR Multiplex molecular | Viral culture | FlulICT

Qutbreaks XX * *% XX ** XX {up to 4)
ICU XX XX **#

Hospitalized non-ICU XX XX FHEE

Ambulatory XX

Emergency not-admitted XX

Ambulatory VE Study XX XX

* If 1 or more OB patients aféu A/B RT PCR positihen Multiplex will only be performed
on apercentage ofOBs
**  Multiplex testing willonly be performedif no OBpatients are Flu A/B RT PCR positive.
*** All Flu A/B PCR neg and a percentage of positives.
**** Virus culture will be performed only if other respiratory viruses are requested beyond Flu.
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Respiratory V|ral testing fall/winter 201112

RESPIRATORY OUTBREAK TESTIN

w Flu A subtyping
May be limited to selection

w Selection of isolates:
Resistance testing
Whole genome sequencing
Other molecular characterization
Strain typing by NML
(Hemagglutination InhibitioigHI)

w Determinates include:
Severity of disease
Unusual findings
Geographical distribution
Time of season.

w Flu B genotyping by NML

Influenza virus
Courtesy Mark Cardona,
PHOL Toronto
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PARTNERS FOR HEALTH PARTENAIRES POUR LA SANTE

Flu Strain Typing by NML

A/California/7/2009like (pH1N1)
A/Perth/16/2009like (H3N2)
B/Brisbane/60/2008ike (Victoria lineage)
B/Wisconsin/01/201dike (Yamagata
lineage)

Hemagglutination Inhibition Test:

Increasing Serum Dilution

v

Specific Serum Dilution 1:10 1:20 1:40 1:80 1:160  1:320

olelololer |

&/ N K_/\\-,__r/ I\,/I

Absence of Hemagglutination Hemagglutination

1:640

Influenza virus
Courtesy Mark Cardona,
PublicHealthOntario.ca PHOL Toronto
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Multiplex PCR
VIRAL RESPIRATORY PANEL UPDATE

Multiplex PCR
Multiple respiratory viruses can cause same clinical syndrome
Multiplex PCR assays detect multiple viruses in one reaction.
Commercial assays detect up to 18 respiratory viruses in 1 tes
Current method: Seeplex® RV15 ACE

Influenza A/B virus Coronavirus 229E/NL63, OC43
RSV A, RSVB Rhinovirus/Enterovirus
Parainfluenza virus-4 Metapneumovirus

Adenovirus

PublicHealthOntario.ca
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Change to RSV rapid testing on patients
5 years & older including OB submissions

Changes to Influenza and Other Respiratory Viral Testing for
Spring and Summer 2011 (May 16, 2011 to October 31, 2011);
Changes to Respiratory Syncytial Virus (RSV) Rapid Testing

Table: Respiratory viral testing algorithm for samples received at OAHPP during 2011 spring/summer season*
(May 16, 2011 to October 31, 2011)

Patient Setting¥ or specimen type Tests Provided( Comments

1. Inpatient (ICU) Multiplex respiratory viral PCR

2. Inpatient (ward) or Institution Viral culture

3. Physician Office/Clinic; Viral culture Ambulatory patients (including ER) will be tested by viral culture

Emergency Room (not admitted); alone

All other ambulatory patients

4. Outbreaks Influenza (4 samples) rapid testing A maximum of 6 outoreak samples will undergo PCR testing”
Multiplex respiratory viral PCR or viral culture Once a pathogen is detected in 2 patient samples, further

outbreak testing is usually not necessary
5. Lung tissue/biopsy specimens Multiplex respiratory viral PCR"
(regardless of patient setting) Viral culture (including CMV shell vial)

Mycoplasma/Chlamydophila PCR
Legionella DFA and culture

6. BAL, bronchial wash, pleural fluids  Multiplex respiratory viral PCR” or viral culture CMV shell vial culture will also be done on BAL and
(regardless of patient setting) bronchial wash samples

Footnotes

*Note - all out of season influenza A positive samples will be subtyped and strain typed (if able to grow in culture).

¥ If patient setting is not provided, sample will be tested by viral culture alone.

1/ Rapid RSV testing will be done routinely on all samples from children <12 months with bronchiolitis or pneumonia and on request in other children <5 years
1 The current multiplex molecular panel detects Influenza A/B, rhinovirus (or rhinovirus/enterovirus), RSV, parainfluenza, adenovirus, metapneumovirus and
coronaviruses. Multiplex molecular testing will not be performed on multiple submissions from the same site, or repeat submissions within 7 days of a previous
sample being tested.
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o & { wLcfanFeb 20%14

There was concern by MOHLTC and health units about the
underlying causes of death in 3 patients (ages 38, 35, 34) fron
different parts of the province (Toronto, Peel, HKPR) who eacl
died prior to transportation to a Toronto hospital.

Testing on samples from these cas@$not pointed to any
larger provincial concerns.

A review of the cases together with the progress of Flu in
Ontario by MOHLTC in conjunctismth PHOand other
stakeholders found that the seas@vas showing no
unexpected overall features.
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Flu B Myositis ClusterSpring 2011

Peel Regiomitially reported a cluster of about 10 cases of severe
iInfluenza Bcomplicated with myositifmuscular inflammation causing
severe pain in the legs)Casesvere hospitalized at multiple locations.

Earliest onset date Feb 18, 2011.

49 persons had myositis as a symptom or complicgd@HLTE

Onsets between Jan 11 to Apr 24, 2011.

38 M, 11 Arom 12 health units

31 hospitalized

36 did not report receiving current season flu vaccine.

OK ¢ K2 RAR NBLEZ2NI NBOSAQYAY3I (GKS
underlying medical conditions.

PHOfield epidemiologistvas deployed

PublicHealthOntario.ca
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First known case of H3N2/pH1N1 reassortment

2 NPS on &onth old GTA child were both Pos for H3N2 (high level) AND
PHIN1 (low level). Child recovered.

Retesting gave same results.

Further molecular testing of original swab material and culture was
performed by PHOL and NML: confirmed reassorted virus.

This case represents coinfection with H3N2 and pH1N1, followed by
reassortment in the patient (in vivo reassortment)

Reassorted virus was composed of
HA & NA genes from seasonal H3N2
All other genes from pH1N1

Low levelpH1IN1 NA gene in primary sample indicates that the reassortment
occurred in the childeaving aemnant of NA behind.

Typed as seasonal H3N2 by HI at NML.

PublicHealthOntario.ca
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LEGIONNAIRES

A Clinical samples
Urine (ICT)

Respiratory tract sample
(culture, DFA)

Blood (serology by IFA)
PCR (research)

A Environmental samples

Water, environmental
swabs (culture)

A Ontario diversity
A Summer spike 2011

PublicHealthOntario.ca
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Courtesy Adriana Peci, PHOL Respiratory Epidemiologist
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