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BMH 1T Key Activities

Research Evaluation
A Research and method A Risk assessments
development A Policy development
A Research in support of A Establish
RA, policy guidelines/standards
A Reference services A Novel food
A Collaborative research assessments
activities with industry, A Public education
academia, other

A Compendium Methods
government Bureau of Microbial Hazards

departments BMH ¥ BDM

Bureau des dangers m icrobiens




A Listeriosis in Canada

A 2008 deli-meat listeriosis outbreak
A The culprit

A Government response

A Outbreak-lessons learned

A Control strategies




Foodborne Listeriosis Outbreaks in Canada
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Listeriosis iIn Canada

ASurveillance methods for listeriosis in Canada have varied over the
past few decades

AA national passive surveillance program was initiated in 1987

ABy 1995, all provinces and territories, except Quebec, were
participating

ASince 1995, listeriosis has remained a reportable disease in these
provinces and territories and was added to the list of reportable
diseases in Quebec in 2004

AlListeriosis was removed from the list of nationally notifiable diseases in
2000, and not officially reinstated until 2009




Incidence of Listeriosis in Canada (2000-2008)
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Age Distribution and Rates of Infection, Years 1995-200
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Incidence of Listeriosis by Age Group, Years 1995-2004
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Common Listeria Serotypes in Canada 1995-2004

Specimens Total by
Serotype | Blood (%) | CSF and brain | associated with Stools serotype
tissue (%) pregnancy and (%) (%)
miscarriage (%)
1/2a 253 (45.8) 45 (52.3) 1(12.5) 6 (21.4) 48
1/2b 82 (14.9) 11 (12.8) 0 0 15
1/2c 5(0.9) 1(1.2) 1(12.5) 0 1
4b 160 (30.0) 22 (25.6) 6 (75) 22 (78.6) 32
Others 52 (9) 7 (8.1) 0 0 4
Total 552 86 8 28 -

Clark et al., 2009
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Surveillance for Listeria monocytogenes and listeriosis,
1995-2004

C.G.CLARK™"™** J. FARBER™ F.PAGOTTO N.CIAMPA® K. DO l{l:_-'a's,
C.NADONS K. BERNARD L-K. NG5 Anp the CPHLINT

SUMMARY

Canadian cases and outbreaks of illness caused by Listeria monocytogenes between 1995 and
2004 were assessed. Isolates (722 total) were charactenzed by serotyping, and pulsed-field gel
electrophoresis (PFGE) was performed to provide a means of detecting case clusters. Rates of
listeriosis remained fairly consistent durning the period of study, and patient characteristics were
similar to those seen in studies of other populations. Most isolates were obtained from blood and
cerebrospinal fluid, although during some outbreak investigations isolates were also obtained
from stools. Serotype 1/2a predominated in isolates from patients in Canada, followed by
serotypes 4b and 1/2b. Outbreaks caused by L. monocytogenes that occurred during the period of
study were caused by isolates with serotypes 1/2a and 4b. A retrospective analysis of PFGE data
uncovered several clusters that might have represented undetected outbreaks, suggesting that
comprehensive prospective PFGE analysis coupled with prompt epidemiological investigations
might lead to improved outbreak detection and control.

Key words: Listeria monocytogenes, listeriosis, PFGE, surveillance.
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Canadian Listeriosis Outbreak

In 2008, a national outbreak of foodborne listeriosis
resulted in 57 confirmed cases in 7 provinces, with a
total of 23 deaths
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Bacterial outhreak sparks delimeatrecal

Ontario chiefmedical offier warns consumers

tobeviglant afterone

BY LINDANGUYEN
AND TIFFANY CRAWFORD

A spreading bacterial out-
break has left one person dead
and dozens more sick as the
Canadian Food Inspection
Agency and Maple Leaf Con-
sumer Foods plan to expand it
recall of ready-to-gat deli
meats, including supplies to
fast food outlets McDonald'
andMr.Sub. ,

Sofar, there s no evidence of
a link between the death and
the meat recall other than they

both involve the potentially
deadly bacteria Listeria mono-
Cytogenes,

The Toronto production
plant has been temporarily
shut down and a review has
been launched into all food
safety procedures atthe facility.
There have been 29 cases asso-
ciated with the outbreak across
17 health units

Of these, 13are confirmed cas-
¢s, and the rest are probable and
suspect cases which are under
investigation by the local heakth
units. There are two cases of

nerson dies, dozens fall sick

Listeriosis reported in British
Columbia, one in Saskatcheswan
and onein Quebec,

Ontario’s chief medical offi-
cer of health yesterday warned
residents to be vigilant about
wihat mea products they con-
sume,

“[ strongly advise the public
especially those at high risk for
Listeriosis, such as the elderly
pregnant women and those
with weak immune systems, to
make sure they avoid consum-
ing these products,” said Dr.
David C. Williams,

Spokesman for Ontario
Health Mark Nesbitt said On-
tario health officials were in
the process of contacting all
the long term care homes and
hospitals to confirm that they
are aware of the recall of the
food products that may have
been contaminated.

“There hasn't been any con-

firmation and the testing is on-
going, It's quite difficult be-
cause Listeria has an incuba-
tion period between two and 30
days and it has been up to 90
ays,"he said.
“We'te all jumping in and try-
ing to get to the bottom of it
(The investigation) is very
complex and involved and it
takes lot of old fashioned de-

tective work.”

Yesterday, the recall was ex-
panded to include 23 ready-to-
eat deli meats, The suspect
products were produced at
Maple Leaf's Toronto plant
since June 2 and were distrib-
uted to fast-food restaurants,
institutions, nursing homes,
hospitals and supermarket
delis across Canada.

To date, there have been no
confirmed illnesses from eat-
ingthe meats,

Coincidentally, there has
been a report of one recent
death from listeriosis, con-
firmed by the Public Health
Agency of Canada (PHAC) yes-
terday, but it has not been
linked to the current tainted

meats recall and is being inves-
tigated to determine ts origin

The recall, which began Sun-
day in conjunction with the
Canadian Food Inspection
Agency (CFIA), initially only
included two vareties of pack-
aged meat after some of the
products tested positive for
low levels of Listeria monocy-
togenes, a bacterfum found in
the environment,

A majority of those who got
sick across the country are be-
ligved to have eaten the same
food in nursing homes and hos-
pitals in July, PHAC said. The
average age of those sick is 65
years old.

CANWEST NEWS SERVICE




2008 Listeriosis Outbreak - Key Facts

The 2008 listeriosis outbreak was identified
following three weeks of higher than expected
case reports of listeriosis in Ontario

On August 6, 2008, the Toronto Public Health |
Unit informed CFIA of two listeriosis cases at a
Toronto nursing home

Following a food safety investigation led by
CFIA, the source of the Listeria was linked to
Establishment 97B (Maple Leaf Foods Canada)
RTE meat products

Eventually seven provinces were implicated in
the outbreak




Geographic Distribution

Province Confirmed Deaths
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Descriptive Epidemiolog

Mean age 75
Median age 78
Age range 20-08
Female 67%
Immunocompromised* 100%
Institutional exposure** 849,

* Prior health status was known for 31 of the 57 cases and all 31 cases had underlying conditions.
**Residents, inpatients or outpatients of institutions in the 70 days prior to their illness.

PHAC (2009)




Epidemiological Curve

Figure 1. Number of confirmed outbreak cases by symptom onset date (or specimen
collection if onset date unavailable), Canada, 2008 (n=57/)
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Public Health Actions

A August 13, 2008, open samples of deli-meat from 2
institutions in Ontario tested positive for Lm with the
outbreak pattern PFGE

A August 17,2008 i Recall A CFIA and ML Foods
warned the public not to serve or consume Sure |
Slice Roast Beef and Corned Beef, because these
prOdUCtS may be Contamin ated W|th Lm e e e S B W e T

A August 19, 2008 i Recall A CFIA and ML Foods — ——
warned the public not to serve or consume any RTE boeaste e e men
deli meat products produced at facility # 97B
because they may be contaminated with Lm

A August 24, 2008 i Recall A ML Foods voluntarily
recalled all products manufactured at facility #97B
in Toronto

A August 24, 2008 i Facility Closure A Toronto ML
facility #97B was shut down and disinfection of the
entire plant commenced

& o




Environmental Investigation

AMaple Leaf Foods Establishment
97B had several production lines
that produced a variety of RTE
meat products, including Sure
Slice brand products which were
distributed nationally

AThe Sure Slice brand included 6
different types of deli-meats and
was marketed primarily to hotels,
restaurants and institutions
Including hospitals and homes for
the aged




Listeria Line Positive Samples
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Lm Levels in Select RTE deli-meats
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The Strain

A Three distinct, but highly-related
strains, may have been involved in
the outbreak

A Two isolates were found to harbour
a 50 kbp putative mobile genomic
Island encoding translocation and
efflux functions, that have not been
observed in other Listeria genomes

Gilmour et al., 2010; BMC Genomics



http://www.about-listeria.com/

Reference Outbreak Strain

A Serotype 1/2a
A PFGE type (LMACI.0040, LMAAI.0001)
A Ribotype (DUP-1045)

A Lineage Il

A Clonal complex 8; ST 120
A Related to ECIII




A B
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Early Actions

Improved Federal Response to Foodborne lliness Outbreaks:
Actions to improve the overall preparedness and response
capacity of the food safety system
U Improved government coordination by updating FPT protocols
U Enhance leadership capacity for outbreak response
A Consolidating Incident Command Structure
A Pilot test surge capacity
U Improved risk communication during foodborne emergencies
U Target communication to vulnerable populations

U Develop GoC food safety website




Building on Action Already Taken

The Government of Canada has taken concrete actions to-
date:
A Food and Consumer Safety Action Plan has invested money in

Increased inspection and monitoring, mostly focused on
imported products

A Ongoing FPT engagement on food safety and foodborne illness
coordination

A Special Listeria fund (MC)
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CFIA Lessons-Learned - Plant #97B

A All of the end products sampled by MLF
during the first 6 months of 2008 were
negative for Lm

A Industry environmental sampling
program for Est. 97B had identified
positive results for Listeria spp. between
May - August

A MLF management advised the CFIA
that the expert panel identified five
sources of contamination, four being
environmental




CFIA Lessons Learned - Plant #97B

The CFIA was advised that the major probable cause of the
listeriosis outbreak was a commercial meat slicer. This
created a new risk that had not previously been identified in the

Est. 97B HACCP plan
Additional factors that may have contributed to contamination:

A Insufficient written disassembly and inspection procedures for
slicers

A Potential for cross-contamination as a result of employee flow
between different rooms

A Structural damage and poor maintenance in RTE rooms

A Several biological, chemical and physical hazards not properly
|l denti fied or addressed i n the comp
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Internal Reviews - Shared Recommendations

What worked well:

A Generally, CFIA, PHAC and HC managed the outbreak well

A Federal partners worked effectively together; effective coordination for
sample testing and transfer; information sharing

A Good cooperation and coordination with provinces and territories

Areas for improvement:

A Improve clarity of roles - Need to revisit the Foodborne lliness
Outbreak Response Protocol (FIORP) to guide a multi-jurisdictional
response

A Communications i Need to improve communications internally in
federal government and externally with key stakeholders, P/Ts and the
public

A Capacity - Need to address capacity (surge and ongoing) issues,
partlcularly demands on technical capacity




Changes to CFIA Meat and Poultry Listeria Directives

The CFIA is implementing major enhanced

A

A
A

controls

Under the new requirements, production facilities
must implement food contact surface (FCS) testing
for Listeria spp. and/or Lm

In addition, the CFIA has increased the frequency of
its own environmental and end-product monitoring

The enhanced requirements focus on early detection
and control of Listeria by introducing new testing and
reporting requirements for industry, e.g., positive test
results from all FCS must now be immediately
reported to the CFIA

Where applicable, operators must also implement the
"Risk based verification sampling of RTE Meat and
Poul try Product sn

Companies must perform trend analysis on their
test results

]

0";‘ | .‘
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Risk-Based Verification Sampling of RTE Products

Sampling based on risk: Operator PRODUCT Sampling

Alternatives

A

Control measures

Frequencies

Antimicrobial agent or process and post-

Alternative 1 lethality treatment after the primary 1/year
lethality process
Alternative 2A Post-lethality treatment after the primary 3/ year
lethality process
Alternative 2B Antimicrobial agent or process 6 / year
Alternative 3 Sanitation only 1 / month




Trend Analysis Can Inform Process Control
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Trend Analysis - General

A Need corporate and regulatory buy-in
A Have to track an organism that is present at low levels

A Need to have access to industry, as well as
(independent) regulatory testing

A Need people to have some training in trend analysis

A Sanctions when non-compliant, and benefits for
compliance

Surak (2010)




nilt was a failure to analyze
obligated to collect-a failure on our part to analyze that

data and look for root-cause analysis, investigate and

follow-up on individual trends to look for patterns so that

we could find the bacteria th
facilities, and end up with a

Michael McCain
President and CEO, Maple Leaf Foods, INC.

-Weatherill Report




Trend Analysis - Expectations

V Before 2008 Outbreak T
Tracking the number of positive
sites, and making sure that
each one is sanitized

V NOW: Dalily, scientific
analysis to look for repeat
patterns and root causes,
complete management
oversight and quarantine |
procedures 0 10 20

Lot Number

Log (CFU/g)
o [ o] N w S (6]




Weatherill Report

Report of the
Independent
Investigator
into the 2008
Listeriosis
Outbreak

http://www.listeriosis-listeriose.investigation-
enquete.gc.ca/lirs_rpt_e.pdf

July 2009

Canada



Independent Investigator Report - Overview

Report focused on:

A Overview of Canadian food safety
system

A Events surrounding the outbreak

A Response coordination among FPT
partners

A Handling of communications to the
public and medical community

To

Progress made since the outbreak

To

Federal and multi-jurisdictional
governance of food safety

Contains 57 recommendations

Report of the
Independent
Investigator
into the 2008
Listeriosis
Outbreak

July 2009

Canada







HC Key Lessons-Learned

HC provided consistent and timely turnaround of sample testing and met
all Health Risk Assessment deadlines

Listeriosis Reference Service worked well
HC operations and labs communicated well with federal partners

However, there is a need to:

AEnhance understanding of HCé6s rol es
partners

A Build surge capacity in laboratory facilities for emergency situations

A Enable information technology to support transfer of food safety
information

A Improve coordination of internal communications among federal partners
A Engage in more proactive and targeted communications to the public

A Update the Health Canada Listeria policy




Changes tLsterld®alisy - Managing Risks

HC 1 s currently r éistariee wi
monocytogenesin Ready-to-Eat ( RTE)

A Applies to all high-risk RTE foods (i.e., dairy,
produce, fish and seafood, meats); in both
federally-registered and non-registered sectors

A Encourage industry to use approved post-
processing treatments (e.g., heat) and/or
Listeria inhibitors (e.g., lactate/diacetate)

Specific policy changes include:

A Updated operational and sampling guidelines
to enhance the ability to detect L.
monocytogenes

A Potential for new end-product compliance
criteria consistent with Codex

ng 1 ts
Foods o:

pol 1 ¢




