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Annual Report

Monitoring the incidence and causes of diseases
potentially transmitted by food in Australia:
Annual report of the OzFoodNet network, 2012

The OzFoodNet Working Group
Abstract

This report summarises the incidence of diseases potentially transmitted by food in Australia and
details outbreaks associated with food in 2012. OzFoodNet sites reported 27,976 notifications of dis-
eases or conditions that may be transmitted by food. The most commonly notified infections were
Campylobacter (15,668 notifications), followed by Salmonella (11,249 notifications). OzFoodNet sites
also reported 2,180 outbreaks of gastrointestinal illness affecting 40,547 people and resulting in 955
people being hospitalised and 131 associated deaths. The majority of outbreaks (83%, 1,819/2,180) were
due to person-to-person transmission, 10%(208) were due to an unknown mode of transmission and
7% (144) were suspected or confirmed to be foodborne. Less than 0.5% of these outbreaks were due to
waterborne or suspected waterborne transmission (7 outbreaks) and animal-to-human transmission
(2 outbreaks). Foodborne and suspected foodborne outbreaks affected 2,117 persons and included 183
hospitalisations and 9 associated deaths. Salmonella was the most common aetiological agent identi-
fied in foodborne outbreaks, and restaurants were the most frequently reported food preparation
setting. A single food vehicle was identified for 60 outbreaks. There were an additional 30 outbreaks
attributed to multiple food vehicles. Of those outbreaks attributed to a single food vehicle 28 (47%)
were associated with the consumption of dishes containing raw or minimally cooked eggs and 27 of
these outbreaks were due to S. Typhimurium with the other due to S. subsp I ser 4,5,12 :i:-(commonly
known as monophasic S. Typhimurium). These data assist agencies to document sources of foodborne
disease, develop food safety policies, and prevent foodborne illness.

Introduction

In Australia, an estimated 4.1 million domesti-
cally acquired cases of foodborne gastroenteritis
occur each year, costing an estimated $1.2 billion
per year."” The associated losses in productivity
and impacts on lifestyle, in addition to direct
medical expenses, can result in a substantial
burden for Australians. Many of these illnesses
are preventable by appropriate interventions.
Foodborne disease surveillance can be used
to gather evidence to help inform appropriate
control measures.* Health departments conduct
surveillance for foodborne diseases, and diseases
potentially transmitted by food, to monitor
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trends in illness, detect outbreaks, inform pre-
ventative measures and to evaluate the efficacy
of interventions.>*

Most foodborne diseases manifest as mild self-
limiting gastroenteritis, with approximately 28%
of affected individuals seeking medical atten-
tion.! Consequently, surveillance data collected
by health departments underestimate the true
burden of disease. In Australia, for every case
of salmonellosis notified to a health department
there are an estimated 7 infections that occur in
the community, while there are approximately
8 cases in the community for every notified
case of Shiga toxin-producing Escherichia coli
(STEC) and 10 cases in the community for every
notified case of campylobacteriosis.”*
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Public health authorities use surveillance data
to detect outbreaks and clusters of disease.
Trends in surveillance data also contribute to
the assessment of the efficacy of public health
interventions." In Australia, state and territory
health departments conduct surveillance for
between 10 and 15 different diseases that may be
transmitted through food. Most of these diseases
are also transmitted by the faecal-oral route
and as such may be transmitted by contact with
infected animals, environments or people, and
may be acquired domestically or overseas. They
may also be transmitted by contaminated food
preparation equipment or surfaces, or through
the consumption of contaminated water. Health
departments additionally collect summary data
on notified outbreaks of foodborne diseases,
providing robust information on contaminated
foods causing illness in Australia.

The Australian Government established
OzFoodNet (Australia’s enhanced foodborne
disease surveillance system) in 2000 to improve
national surveillance and conduct applied
research into the causes of foodborne illness."
OzFoodNet aggregates and analyses national-
level information on the incidence of diseases
caused by pathogens commonly transmitted by
food, and investigates foodborne disease out-
breaks. The OzFoodNet networkin 2012 included
foodborne disease epidemiologists from each
state and territory Health department, and col-
laborators from the Department of Agriculture
and Water Resources (Agriculture), Food
Standards Australia New Zealand (FSANZ),
the Public Health Laboratory Network (PHLN)
and the National Centre for Epidemiology and
Population Health (NCEPH) at the Australian
National University. OzFoodNet is a member of
the Communicable Diseases Network Australia
(CDNA), which is Australia’s peak body for
communicable disease control.”” This is the 12th
annual report for the OzFoodNet network and
summarises the 2012 surveillance and outbreak
data, including a comparison with data from
previous years.
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Methods
Population under surveillance

In 2012, the OzFoodNet network covered all
Australian states and territories, with the esti-
mated population being 22,680,439 persons as at
30 June 2012.*

Data sources
Notified infections

All Australian states and territories have public
health legislation requiring doctors and pathol-
ogy laboratories to notify cases of infectious dis-
eases that are important to public health. State
and territory health departments record details
of notified cases on surveillance databases.
These surveillance datasets are aggregated into
a national database—the National Notifiable
Diseases Surveillance System (NNDSS)"—
under the auspices of the National Health
Security Act 2007. This 2012 report provides
analysis of aggregated data from NNDSS and
enhanced surveillance data from OzFoodNet
sites on the following 9 diseases or conditions:
botulism, campylobacteriosis, salmonellosis,
listeriosis, Salmonella Typhi (typhoid fever)
infection, hepatitis A virus infections, shigel-
losis, STEC infection and haemolytic uraemic
syndrome (HUS).

There may be differences when comparing
OzFoodNet enhanced data and NNDSS derived
notifications. This is due to continual adjust-
ments to NNDSS data made by states and ter-
ritories after the date of data extraction. Also,
some jurisdictions report on notification date
rather than onset date. Data for this report were
extracted from NNDSS in August 2015 and
were analysed by the date of diagnosis within
the reporting period 1 January to 31 December
2012. Date of diagnosis was derived for each case
from the earliest date supplied by the jurisdic-
tion, which could be the date of onset of the
case’s illness, the date a specimen was collected
or the date that a health department received the

health.gov.au/cdi



notification. Estimated resident populations for
each state or territory as at June 2012 were used
to calculate rates of notified infections."

Enhanced surveillance for listeriosis

Commencing in 2010, OzFoodNet collected
enhanced surveillance data on all notified
cases of listeriosis in Australia via the National
Enhanced Listeriosis Surveillance System
(NELSS). This enhanced surveillance system
adds to the routinely collected data within
NNDSS. NELSS includes a centralised national
database that contains information regarding
the characterisation of Listeria monocytogenes
isolates by molecular subtyping methods, food
histories and exposure data on all notified lis-
teriosis cases in Australia. The overall aim of
this enhanced surveillance is to enable timely
detection of clusters and to initiate a public
health response. Local public health unit staff
interview all cases with a standard national
listeriosis questionnaire. Interviews are con-
ducted at the time individual cases are reported
to improve accurate recall of foods consumed
during the incubation period. Data are collated
nationally via an online open-source database
using NetEpi Case Manager. This is a secure
web-based reporting system used by OzFoodNet
epidemiologists for the enhanced surveillance of
listeriosis and multi-jurisdictional outbreaks in
Australia. NetEpi allows data to be entered from
multiple sites and promotes nationally consist-
ent data collection and analysis by OzFoodNet
epidemiologists.'**®

Supplementary surveillance

OzFoodNet sites also collected supplementary
data on infections which may be transmitted by
food. Information on travel status was collected
for cases of Salmonella Enteritidis infection, hep-
atitis A infection, Shigella infection and typhoid
fever. Locally-acquired infection includes peo-
ple acquiring their infection in Australia from
overseas-acquired cases, from unknown sources
of infection, and from possible false-positive
testing results where no or inconsistent clinical
illness was reported.

health.gov.au/cdi
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Due to extensive changes in testing methodol-
ogy, including the increased use of multi-locus
variable number tandem repeat analysis (MLVA)
and the decreased use of traditional phage typ-
ing (PT), the completeness of subtyping for
salmonellosis notifications was not able to be
effectively assessed in this report. A breakdown
of completeness of Salmonella serotyping was
included.

Outbreaks of gastrointestinal disease
including foodborne disease outbreaks

OzFoodNet sites collected summary informa-
tion on gastrointestinal disease outbreaks that
occurred in Australia during 2012, including
those transmitted via the ingestion of contami-
nated food (foodborne outbreaks). A foodborne
outbreak was defined as an incident where 2 or
more persons experienced a similar illness after
consuming a common food or meal and analyti-
cal epidemiological and/or microbiological evi-
dence implicated the food or meal as the source
of illness. A suspected foodborne outbreak was
defined as an incident where 2 or more persons
experienced illness after consuming a common
meal or food and descriptive epidemiological
evidence implicated the food or meal as the sus-
pected source of illness. Outbreaks where food-
to-person-to-food transmission occurred were
included in this definition. A cluster was defined
as an increase in infections that were epidemio-
logically related in time, place or person where
there is no common setting and investigators
were unable to implicate a vehicle or determine
a mode of transmission.

Summary information for foodborne and sus-
pected foodborne outbreaks has been combined
for analysis. Information collected on each out-
break included the setting where the outbreak
occurred, where the food was prepared, the
month the outbreak investigation commenced,
the aetiological agent, the number of persons
affected, the type of investigation conducted, the
level of evidence obtained, and the food vehicle
responsible for the outbreak. To summarise the
data, outbreaks were categorised by aetiological
agent, food vehicle and the setting where the
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implicated food was prepared. Data on outbreaks
due to recreational waterborne transmission
and from clusters investigated by jurisdictional
health departments were also summarised. The
number of outbreaks and documented causes
reported here may vary from summaries previ-
ously published by individual states and territo-
ries as these can take time to finalise.

Data analysis

All analyses were conducted using Microsoft
Excel.

Results

Rates of the most commonly notified
foodborne enteric infections

In 2012, OzFoodNet sites reported 27,976 noti-
fications of 9 diseases or conditions that may be
transmitted by food (Table 1), which represents

a 9% decrease compared with a mean of 30,747
notifications per year for the previous 5 years
(2007-2011).

Campylobacteriosis

In 2012, OzFoodNet sites (excluding New
South Wales where campylobacteriosis was
not notifiable) reported 15,668 notifications
of Campylobacter infection. This equates to a
rate of 101.8 notifications per 100,000 popula-
tion and is an 11% decrease compared with
the 5-year historic mean of 113.8 per 100,000
(Table 1, Figure 1). Queensland reported a rate of
91.7 notifications per 100,000 population, a 16%
decrease below the 5-year historic mean and
Tasmania reported a rate of 172.3 notifications
per 100,000 population, a 26% increase above
the 5-year historic mean (Table 1).

Overall, 54% of notified cases were males.
Notification rates were highest in children 0-4
years of age for both males and females (198.4
and 135.9 notifications per 100,000, respectively)

Figure 1: Notification rate for campylobacteriosis, Australia, by year of diagnosis
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with additional peaks in the 20-29 years age
group and in the >60 year age group. Of particu-
lar note is the higher rates for males compared to
females in the >80 years age groups (Figure 2).

Salmonellosis

In 2012, Australian jurisdictions reported
11,249 notifications of salmonellosis, at a rate of
49.6 notifications per 100,000 population. This
is a 6% increase compared with the mean for the
previous 5 years (46.9 notifications per 100,000
population). Compared to the 5-year historic
mean, rates in 2012 were reasonably stable in
New South Wales and Western Australia, while
the Northern Territory had the largest decrease
(22%) (Table 1). The remaining jurisdictions had
higher rates compared with the 5-year historic
mean, with the Australian Capital Territory
having the largest percentage increase (37%),
followed by Tasmania (33%). Notification rates
ranged from 40.4 notifications per 100,000
population in New South Wales, to 173.3 notifi-

cations per 100,000 population in the Northern
Territory which often has the highest rate of
salmonellosis (Table 1). The majority of cases
of salmonellosis in the Northern Territory are
thought to be due to infection from environ-
mental sources."”

In 2012, the ratio of male to female cases was
equal (1:1). The median age for all salmonellosis
notifications was 25 years, similar to 2011 (24
years). The highest notification rates were in
children 0-4 years of age for both males and
females (190 and 181 notifications per 100,000
population respectively) followed by the 5-9
year age group for males (57.2 notifications per
100,000 population) and the 20-24 year age
group for females (56.7 notifications per 100,000
population) (Figure 4).

Of the 11,249 salmonellosis notifications in 2012,
98% (10,996) were further typed at an enteric
reference laboratory, into 157 unique serovars
accounting for 10,484 notifications. The remain-

Figure 2: Notification rate for campylobacteriosis, Australia’, 2012, by age group and sex
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Figure 3: Notification rate for salmonellosis, Australia, by year of diagnosis
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ing 512 isolates were unable to be assigned a
serovar and were grouped into 74 unique incom-
plete antigenic structures. S. Typhimurium was
the most commonly notified serovar in 2012,
responsible for 4,985 notifications (Table 2).

Salmonella Enteritidis

S. Enteritidis is a globally important Salmonella
serotype that can infect the internal contents of
eggs, but is not endemic in Australian egg layer
flocks.?*?! The majority of cases in Australia are
associated with overseas travel. To monitor inci-
dence of this serotype in Australia, OzFoodNet
conducts enhanced surveillance of locally-
acquired infections of S. Enteritidis in humans.

During 2012, OzFoodNet sites reported 827 cases
of S. Enteritidis infection (Table 3) compared
with 812 notifications in 2011 and 835 notifica-
tions in 2010. Travel histories were obtained for
94% (779/827) of cases in 2012, which is similar
to the 95% (769/812) obtained for cases in 2011.

health.gov.au/cdi
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Of those cases in 2012 with travel history, 91%
(709/779) had travelled overseas and 9% (70) were
locally-acquired. Western Australia reported the
highest number (29%, 244/827) of notified cases,
while Queensland, where S. Enteritidis PT 26 is
endemic, reported the largest number of locally-
acquired cases (Table 3).

In 2012, South-East Asia (92%, 650/709) was the
most common region of overseas acquisition
for S. Enteritidis. Similar to previous years, the
most common overseas country of acquisition
was Indonesia (63%, 449/709). This was followed
by Thailand (8%, 55/709) and Malaysia (6%,
45/709).

Phage typing was performed on 69% (536/779)
of the S. Enteritidis cases with travel history and
the most common phage types among overseas-
acquired cases were PT 1 (26%), 6a (10%), 13
(8%), and 21 (8%) (Table 4). Locally-acquired
cases were sporadic with no clusters detected by
person, place, or time. Similar to previous years,
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Figure 4: Notification rate for salmonellosis, Australia, 2012, by age group and sex
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Table 3: Number of Salmonella Enteritidis infections, Australia, 2012, by travel history and state
or territory

State or territory Overseas-acquired Locally-acquired Unknown

ACT 10 1 0 1

NSW 125 8 23 156
NT 20 0 2 22
Qld 76 41 14 131
SA 67 2 0 69
Tas 1 0 3 14
Vic 174 2 4 180
WA 226 16 2 244
Total 709 70 48 827

health.gov.au/cdi Commun Dis Intell 2018;42(PI1:52209-6051(18)00014-3) Epub 16/11/2018 9 of 43



Table 4. Five most common phage types of locally and overseas-acquired Salmonella Enteritidis

infections, Australia, 2012

% of total typed

Phage type n (n=468)
1 123 26%

6a 49 10%

13 39 8%

21 39 8%
RDNC 37 5%

RONC Reactions Do Not Conform

the most common phage types among locally-
acquired isolates were PT 26 (24%), and PT 1
(13%) (Table 4).

Salmonella Paratyphi (paratyphoid)

Salmonella serovars Paratyphi A, B and C (not
including S. Paratyphi B biovar Java) are noti-
fied and reported under salmonellosis, however
they cause an enteric fever similar to S. Typhi
but typically milder which is commonly referred
to as paratyphoid. In 2012, there were 78 notifi-
cations of paratyphoid, compared to 68 in 2011
and a 5-year historic mean of 67. S. Paratyphi A
infection was the aetiology for 82% (64/78) of
paratyphoid notifications, with the remainder
(14/78) being due to S. Paratyphi B infection. The
majority of paratyphoid infections (83%, 65/78)
were contracted overseas: most commonly in
India (n=29) and Indonesia (n=11). The country
of acquisition was unknown for 10 notifications
and 3 infections were reported to be acquired
in Australia.

Listeriosis

There were 93 notifications of L. monocytogenes
infection reported in 2012 (0.4 notifications per
100,000 population), higher than the 5-year
historical mean (0.3 notifications per 100,000
population) (Table 1). State and territory rates
ranged from 0.0 to 0.6 notifications per 100,000
population. Of the 93 notifications, 32% (30)
were in people 60 years of age or over and
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% of total typed

Phage type n (n=68)
26 16 24%

1 9 13%
RDNC 7 10%
13 5 7%
14c 4 6%

females accounted for 61% (57). Eleven cases in
2012 were pregnant women with 3 associated
neonatal infections.

The most commonly reported L. monocytogenes
types were serotype 4b, 4d, 4e and binary type
(BT) 255 (26%, 24/93) followed by serotype 4b,
4d, 4e and BT 254 (24%, 22) (Table 5).

One multi-jurisdictional outbreak (this investi-
gation continued into 2013 and will be reported
in the 2013 annual report) and 2 multi-jurisdic-
tional clusters were investigated in 2012.

Shigellosis

There were 546 notifications of Shigella infection
in Australia in 2012, a rate of 2.4 notifications
per 100,000 population compared with the
5-year historical mean of 2.8 per 100,000 (Figure
5, Table 1). It has been estimated that around
12% of shigellosis cases are acquired via food-
borne transmission.> Compared with the 5-year
historical mean, there has been an increase in
cases in Tasmania (+133%), Victoria (+11%), New
South Wales (+6%) and the Australian Capital
Territory (+7%) and a decline in cases in Western
Australia (-59%), South Australia (-31%), the
Northern Territory and Queensland (-14%
each). As in previous years, the highest notifi-
cation rate occurred in the Northern Territory,
with 45.6 per 100,000 population. The lowest
rate was in Tasmania with 1.4 per 100,000. In
2012, notification rates for shigellosis were high-

health.gov.au/cdi



Table 5: Five most common Listeria monocytogenes strains, Australia, 2012, by molecular

serotype and binary type

Serotype Binary type Number of cases
4b, 4d, 4e 24

4b, 4d, 4e 22

1/2¢, 3¢ 8

4b, 4d, 4e 5
1/2b,3b,7 4

Source: OzFoodNet National Enhanced Listeriosis Surveillance System

est in males and females 0-4 years of age, with
6.1 and 7.2 notifications per 100,000 population
respectively (Figure 6). The overall rate for males
was 2.4 per 100,000 in 2012 compared with the
female rate of 2.3 per 100,000. Indigenous status
was recorded for 88% (480/546) of shigellosis
cases. Of these, 31% (147/480) identified as being
Aboriginal or Torres Strait Islander. Data on
male-to-male sexual exposure was reported for
notifications in the Australian Capital Territory,
New South Wales, Queensland, Tasmania and
Victoria (62%, 338/546). Of these, 16% (55/338)
reported male-to-male sexual contact during
their period of acquistion.

Travel history information was available for 68%
(371/546) of shigellosis notifications in 2012 and
of these, 54% (201/371) acquired their illness
overseas. The most common overseas countries
of acquisition were Indonesia (12%, 45/371) and
India (11%, 39/371). Nearly all Shigella isolates
were typed (97%, 530/546) with Shigella son-
nei being the most frequent species notified
(70%, 371/530), followed by Shigella flexneri
(27%, 145/530). There were also 9 notifications
of Shigella boydii and 5 notifications of Shigella
dysenteriae. Shigella sonnei biotype a was the
most frequently notified infection (34%, 187/546)
(Table 6).

Figure 5: Notification rate for shigellosis, Australia, by year of diagnosis
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Figure 6: Notification rate for shigellosis, Australia, 2012, by age and sex
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Typhoid Fever

In 2012, there were 122 notifications of
Salmonella Typhi infection (typhoid fever) in
Australia, a rate of 0.5 notifications per 100,000
population. This was the same as the 5-year
historical mean (2007-2011) of 0.5 per 100,000
population (Table 1). Most notifications were in
New South Wales (43/122) and Victoria (37/122).
In 2012, 60% (73/122) of cases were male.
Travel history was known for 97% (116/122) of
cases, with 97% (115/118) of these likely to have
acquired the infection overseas.

Most of the overseas-acquired cases of typhoid
fever notified in 2012 had travelled to India (57%,
65/115), Bangladesh (11%, 13//115) or Indonesia
(10%, 12/115). The most commonly notified
phage type was PT E1 and these infections were
mostly associated with travel to India. Two of
the 6 cases with no known history of overseas
travel were also PT E1 (Table 7).
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Hepatitis A

In 2012, there were 166 hepatitis A notifica-
tions with a rate of 0.7 notifications per 100,000
population. This was slightly higher than the
rate (0.6 per 100,000 population) reported in
2011" and 44% lower than the 5-year historical
mean (1.3 notifications per 100,000) (Table 1).
There was a large decrease in hepatitis A notifi-
cations between 1997 and 2001 and then a more
gradual decrease from 2002 to 2012 (Figure 7).
Indigenous status was known for 95% (157/166)
of hepatitis A cases in 2012. No cases of hepatitis
A wereidentified as being in Aboriginal or Torres
Strait Islander peoples. This is consistent with
the small percentage of cases reported between
2007 and 2011, and a shift from the 2004 and
2006 period when 10%-15% (28-49 cases) of
cases per year identified as being Aboriginal or
Torres Strait Islander.2*

In 2009, the majority of cases notified were

part of a large multi-jurisdictional outbreak
associated with the consumption of semi-dried

health.gov.au/cdi



Table 6: Number, percentage and ratio of the top 10 Shigella infections, Australia, 2011 and 2012,
by biotype

Biotype 2om 2012 Ratio*
n %" n %?*
Shigella sonnei biotype a 164 33% 187 34% 1.1
Shigella sonnei biotype g 139 28% 141 26% 1.0
Shigella sonnei untyped 34 7% 35 6% 1.0
Shigella flexneri 2a 27 6% 32 6% 1.2
Shigella flexneri 4a 18 4% 5 1% 0.3
Shigella flexneri 4 18 4% 15 3% 0.8
Shigella flexneri 3a 15 3% 12 2% 0.8
Shigella flexneri 2b 12 2% 12 2% 1.0
Shigella untyped 12 2% 17 3% 1.4
Shigella flexneri untyped 10 2% 15 3% 1.5

" Proportion of total shigellosis notified in 2011.
T Proportion of total shigellosis notified in 2012.

* Ratio of the number of cases in 2012 compared with the number in 2011.

Table 7: Notifications of Salmonella Typhi infection, Australia, 2012, by phage type and country
of acquisition

Phage type Australia Bangladesh India Indonesia  Other countries = Unknown

E1 0 0 22 0 10 2 34
E9 1 3 8 0 5 1 18
A 0 1 1 1 4 0 7

D2 0 0 0 4 1 0 5

Other types 1 3 10 1 0 2 17
Unable to be typed 1 1 10 2 1 1 16
Unknown 0 5 14 4 2 0 25
Total 3 13 65 12 23 6 122
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Figure 7: Notification rate for hepatitis A infections, Australia, by year of diagnosis
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tomatoes.”**® The median age of cases in 2012
was 27 years (range 1 - 92 years) and 51% were
female (85/166).

In 2012, 77% (127/166) of hepatitis A infections
were acquired overseas. Counties of acquisition
included India (20%, 25/127), Lebanon (13%,
16/127) and Indonesia (10%, 13/127). In the
same year, 23% (39/166) of hepatitis A cases were
locally-acquired (Figure 8), the lowest number
and proportion since recording of country of
acquisition began in 2006.

Shiga toxin-producing Escherichia coli
(STEC) infection

In 2012, there were 112 notifications of STEC
infection in Australia, a rate of 0.5 notifications
per 100,000 population, equivalent to the 5-year
historical mean (Table 1, Figure 9). Twenty of
these cases were also diagnosed with HUS. Per
the NNDSS surveillance case definitions (avail-
able online from: http://www.health.gov.au/
casedefinitions), these conditions are notified
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separately. In 2012, 53% (59/112) of cases were
male. The median age of cases was 46 years
(range 1-95 years).

Notified cases of STEC infection are strongly
influenced by state and territory practices
regarding the screening of stool specimens.?® In
particular, South Australian public health labo-
ratories routinely test all bloody stools with a
polymerase chain reaction (PCR) assay specific
for genes coding for Shiga toxins, making rates
for this state typically the highest in the country.
In 2012, South Australia had the highest rate of
notifications with 2.7 notifications per 100,000
population (45/112) followed by the Australian
Capital Territory with 1.6 notifications per
100,000 population (6/112). The increase in
the notification rate for the Australian Capital
Territory relates to the continuation of an STEC
screening study which commenced in October
2011 based in a local laboratory.

In 2012, serogroup information was available for

56% of STEC cases (63/112). The most common
serogroups identified were: 0157 (48%, 30/63);

health.gov.au/cdi
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Figure 8: Place of acquisition for hepatitis A cases, Australia, by year of diagnosis (n=1,862)
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Figure 9: Notification rate for Shiga toxin-producing Escherichia coli infections, Australia, by
year of diagnosis*
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"STEC became notifiable in Australia in 1999.
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026 (13%, 8/63); O113 (8%, 5/63) and O111 (5%,
3/63). Serogroup information was obtained by
serotyping cultured isolates or by PCR target-
ing serogroup-specific genes. The remaining 49
isolates were either not able to be serotyped or
were Shiga- toxin positive by PCR only with no
isolates obtained. In 2011 by comparison, 0157
accounted for 38% (22/58) and O111 17% (10/58)
of serotyped specimens.**

Haemolytic Uraemic Syndrome (HUS)

In 2012, OzFoodNet sites reported 20 cases of
HUS with a rate of 0.1 notifications per 100,000
population, which is equivalent to the 5-year
historical mean (Table 1). There were 14 male
and 6 female cases and the median age was 13
years (range 1 to 87 years). Similar to previous
years, the majority of cases were in children,
with 8 cases in children 0-9 years of age, 4 cases
in children 10-15 years of age and only 8 cases in
persons over 18 years of age.

Not all diagnoses of HUS are related to enteric
pathogens (including those potentially trans-
mitted by food). In 2012, all cases of HUS were
also positive for STEC and 45% of HUS cases
(9/20) had a serogroup identified including
serotypes O157 (4/20), O169:H (1), 026 (1), O103
(1), O111:H (1) and O not typed:H11 (1). The
remaining 11 cases were Shiga toxin positive but
the isolates were unable to be serotyped.

Botulism

Four forms of naturally occurring botulism are
recognised; foodborne, infant intestinal, wound,
and “other” where cases are older than one year
of age and no plausible exposure is known. Some
of these cases are suspected to be due to intestinal
colonisation.”” Infant intestinal botulism mostly
affects infants less than one year of age and
occurs when Clostridium botulinum spores are
ingested, germinate in the infant’s intestine and
the organism produces botulinum toxin. It does
not include cases where the preformed toxin is
ingested; these are considered foodborne. There
were no cases of any type of botulism reported

16 of 43

Commun Dis Intell 2018;42(P11:52209-6051(18)00014-3) Epub 16/11/2018

in 2012. There were a total of 2 notifications of
infant intestinal botulism reported in 2011, and
none reported in 2010.>**

Outbreaks of gastrointestinal illness

In 2012, OzFoodNet sites reported 2,180 out-
breaks of gastrointestinal illness (including food-
borne disease), affecting 40,547 people, of whom
955 were hospitalised (Table 8). There were 131
deaths reported during these outbreaks. This is
comparable with the 5-year historic mean (2007-
2011) of 1,721 outbreaks. Outbreaks were most
commonly due to norovirus (33%, 711/2,179),
rotavirus (3%, 62/ 1,721) or other suspected viral
agents (13%, 285/ 1,721), with 745 of unknown
aetiology (34%).

Outbreaks spread person-to-person

In 2012, 83% of all reported gastrointestinal out-
breaks were transmitted from person to person
(1,819/2,180). These outbreaks affected 35,999
people, of whom 680 were hospitalised. There
were 121 deaths reported during these outbreaks
(Table 8). Aged care facilities (49%, 894/1,819)
were the most frequently reported setting of
exposure for person-to-person outbreaks, fol-
lowed by childcare centres (27%, 492/1,819).

Outbreaks spread animal-to-person

Two outbreaks in two separate months (April
and June) were reported to have been transmit-
ted from animal to person within the same aged
care facility (Table 8). The aetiological agent for
both outbreaks was identified as Campylobacter
jejuni. These outbreaks affected a total of 16 peo-
ple, with one case requiring hospitalisation. A
number of cases had C. jejuni isolated from stool
samples, along with a puppy that lived on-site at
the aged care facility.?®

Waterborne outbreaks
There were 7 outbreaks reported to be water-
borne or suspected to be waterborne. These

outbreaks affected 77 people, with 2 people
requiring hospitalisation (Table 7). Five out-
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Table 8: Outbreaks of gastrointestinal illness reported to state and territory health departments,
Australia, 2012

Transmission mode Number of Number Number Number of
outbreaks ill hospitalised deaths reported

Foodborne and suspected foodborne 144 2,117 183 9
Person-to-person 1,819 35,999 680 121
Animal-to-person 2 16 1 0
Waterborne or suspected waterborne 7 77 2 0
Unknown mode 208 2,338 89 1

Total 2,180 40,547 955 131

breaks were attributed to Cryptosporidium, one
outbreak was suspected viral gastroenteritis and
for one outbreak the aetiology was unknown.
The source of infection was confirmed for 6 of
these outbreaks, with 5 related to exposure at
public aquatic facilities and one outbreak was
associated with a school camp.

Outbreaks with unknown mode of
transmission

There were 208 outbreaks in which cases were
clustered in time, place or person, where inves-
tigators were unable to develop an adequate
hypothesis for the mode of transmission. These
outbreaks affected 2,338 people, 89 of whom were
hospitalised. There was one death reported dur-
ing these outbreaks. Aged care facilities were the
most frequently reported setting (36%, 74/208),
followed by restaurants (10%, 21/208) and child
care facilities (10%, 20/208). In 82% (170/208),
both the aetiological agent and transmission
mode remained unknown. In 8% (16/208) of
these outbreaks, the aetiological agent was iden-
tified as Salmonella spp. and in 6% (12/208) the
agent was norovirus.

Foodborne and suspected foodborne
outbreaks

In 2012, OzFoodNet sites reported 144 outbreaks
of foodborne and suspected foodborne illness.
These outbreaks affected 2,117 people, with 183
hospitalised. Nine deaths were reported during
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these outbreaks (Table 8). This compares with
a 5-year historic mean (2007-2011) of 144 out-
breaks annually. The overall rate of foodborne
disease outbreaks in 2012 was 6.3 per million
population (Table 9). The highest rates were in
the Australian Capital Territory (26.7 outbreaks
per million population) and the Northern
Territory (21.3 outbreaks per million popula-
tion), although these jurisdictions reported
only 10 and 5 outbreaks respectively. The largest
number of outbreaks (47) was reported by New
South Wales.

Aetiologies

One out of every 5 foodborne and suspected
foodborne outbreaks (58/144) were due to
S. Typhimurium (Table 10). Other frequently
reported pathogens were norovirus (10%,
15/144), other Salmonella serovars (6%, 8/144),
scombrotoxin (4%, 6), Campylobacter species.
(3%, 4/144) and Clostridium perfringens (2%,
3/144). There were 39 outbreaks of unknown
aetiology (27%), which is similar to the figure
reported in 2011 (31%, 47/151).

Food vehicles

Outbreaks were categorised as being attributable
to one of 19 food commodities (i.e. 17 as described
by Painter et al* with additional categories for
lamb and kangaroo) if a single contaminated
ingredient was identified or if all ingredients
belonged to that food category. Outbreaks that
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Table 9: Outbreaks of foodborne and suspected foodborne disease, Australia, 2012, by

OzFoodNet site
Mean size Outbreak rate

State or territory Tl Number ill (persons) per Numl.oer. per million

outbreaks outbreak hospitalised el
ACT 10 13 1.3 13 26.7
NSW 47 457 9.7 26 6.4
NT 5 45 9.0 1 21.3
Qld 25 205 8.2 20 5.5
SA 9 150 16.7 13 54
Tas. 5 103 20.6 8 9.8
Vic. 27 348 12.9 22 4.8
WA 12 225 18.8 36 49
NSW/Vic 1 3 3.0 3 N/A
Multi-jurisdictional 3 468 156.0 41 N/A
Total 144 2,117 14.7 183 6.3

could not be assigned to one of the 19 categories,
or for which the report contained insufficient
information for food category assignment were
not attributed to any food category.*

In 60 foodborne and suspected foodborne out-
breaks (42%, 60/144), investigators attributed
the outbreak to a single food commodity. In
another 30 outbreaks (21%), the implicated dish
contained a mix of ingredients, and no single
ingredient was implicated. Thirty eight per cent
of outbreaks (54/144) could not be definitively
attributed to a particular food or foods due to a
lack of evidence.

Of the outbreaks attributed to a single food
(60/144), the foods most frequently implicated
were eggs (47%, 28/60), fish (22%, 13/60) and
poultry (10%, 6/60). During these outbreaks 882
people became ill, 75 people were hospitalised
and 2 people were reported to have died (Table
11). Poultry implicated outbreaks affected the
largest number of people (48%, 553/1,142). The
majority of those affected (71%, 391/553) were
part of a single outbreak of novel Salmonella
Typhimurium MLVA 03-16/17-09-12-523. This
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outbreak was the subject of an OzFoodNet
multi-jurisdictional outbreak investigation and
is discussed in more detail later in this report.

Egg associated outbreaks

There were 90 outbreaks with a known food
vehicle or vehicles and, of these, almost a third
(31%, 28/90) were suspected or confirmed to
have been associated with the consumption of
eggs and egg-based dishes (Table 12). These egg-
associated outbreaks comprised 19% (28/144) of
all foodborne outbreaks, just under half (42%,
28/66) of all foodborne Salmonella outbreaks,
and half (51%, 23/45) of the outbreaks that were
attributed to a single commodity. In these egg-
associated outbreaks, eggs were served in des-
serts (11 outbreaks), in sauces and dressings such
as mayonnaise, tartare or aioli (7 outbreaks), as
a raw egg white emulsion (1 outbreak) and other
egg containing vehicles (9 outbreaks).

Settings
In 2012, foods implicated in foodborne and

suspected foodborne outbreaks were most com-
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Table 11: Foodborne disease outbreaks attributed to a single food vehicle, Australia, 2012

Food Commodities

Number of outbreaks Number affected Number hospitalised Number of fatalities

(based on Painter et al 2009)

Eggs 28 320 37 0
Fish 13 51 0 0
Poultry 6 553 35 0
Lamb 2 23 1 0
Pork 2 25 1 0
Leafy greens 2 40 3 0
Fungi 2 13 3 2
Fruit-nuts 1 43 7 0
Dairy 1 34 34 6
Grains-beans 1 22 6 0
Beef 1 13 0 0
Kangaroo 1 5 1 0
Total 60 1,142 128 9

monly prepared in restaurants (49%, 71/144), in
private residences (13%, 18/144), or by a com-
mercial caterer (9%, 13/144) (Table 13). This
represents an increase in restaurants from 2011
(33%, 50/151). In the same period, outbreaks
associated with aged care facilities decreased
(from 15% (22/151) in 2011 to 5% (7/144) in 2012.

Investigative methods and levels of evidence

To investigate foodborne outbreaks, epidemiolo-
gists in the states and territories conducted 22
point source cohort studies and 8 case-control
studies. Descriptive case series investigations
were conducted for 90 outbreaks. In 24 outbreaks,
no formal study was conducted (Appendix A).

There was an analytical association between
illness and the implicated food as well as micro-
biological evidence of the aetiological agent
in the epidemiologically implicated food for
4 outbreaks. Investigators relied on analytical
evidence alone for 15 outbreaks and micro-
biological (or toxicological for non-microbial
outbreaks) evidence alone for 19 outbreaks.
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These confirmed foodborne outbreaks com-
prised 26% (38/144) of all foodborne outbreaks
(Appendix A).

Contributing factors

Investigators collect information about factors
that are likely to have contributed to a foodborne
outbreak occurring. This information may be
based on measured evidence, inspections, inter-
view data, observations or an investigator’s sus-
picion. Contamination factors are those that may
have led to the food becoming contaminated or
to contaminated products being consumed. The
most commonly reported contributing factor
for the 38 confirmed foodborne outbreaks was
ingestion of contaminated raw products which
occurred in 10 outbreaks (26%,). Contamination
factors varied by the aetiology of outbreaks as
described in Table 14.

Significant foodborne and suspected
foodborne outbreaks

In 2012, OzFoodNet sites responded to 144
foodborne or suspected foodborne outbreaks
including 3  multi-jurisdictional outbreak

health.gov.au/cdi



"L LOTZ JoqwidanoN ul A3upAs ul buneaw uonesiuowey buidAy YAA e 1e paaibe uoijusAuod buipod ueljesisny sy buisn payiodas aie sajyoid (YATN) sisAjeue jeadas wapue) Jaquinu sjgetiea sndol-ajdiyniy ,
"13sua3oeleyd didAlousyd | jo uonelaidiaiul

JO 92UIBYIP B 01 NP SI SIYL 801 1d Buisn ABojoyied S pue 0/ L 1d Buisn Hun d1asoubelq [e3160[01qoIdIA Y3 YHM ‘Salioleloge| uaamiaq siaylp 9dAy abeyd wnunwiydA] bjjauow|ps siy3 jo uonedyisse]d ,
Abojo11ae Jo uoljew.Iyuod [ed1H0|0IqOIdIW PUB UOIIRIDOSSE [eDIA|eUY 1y

S95ED puk 3DIYdA Ul A6O|0139e JO UoI}eWIYUOD |BDI6O[OIGOIIIA

dDIYDA pue ssau||l U9aMISQ Uoleldosse |edibojolwaplda [eonfjeuy

321yaA ay3 bunedijdwi aduspins aAndudsaq 4

A9y 9dUBPING

210f43

sbHa mel Y3Im 9ssnow 93e|0d0Yd 3|geqoid a S egel 14 wnunwiydAl °s 9dUIPISAI d1eALd DIA
Nulp 66s mey a € 801/0/L 1d wnunwiydAj °g 9DUBPISI B3Rl DI

sbba mes Bujuleuod assnow 33e[0d0Yd paldadsng d L eGel 1d wnunwiydA] s 9DUDPISI D)eALd DIA
salyjoows 662 mey a v ¥ 1d wnunwiydA] s 9DUSPISI 91eAld DIA

93ed weald 331 bba mey W i €6l 1d -1 ZL'S'y 195 | dsgns 'S 9DUDPISI 91eAld DIA

9ones aJeyie} Jo/pue dsieuuolew 669 mel 3|geqoid a % GEL 1d wnunwiydA] °s Y10 se|
9ones paseq-b63 a 8 Il 1d wnunwiydA] s jueine}say se|

weaud 331 pany daag W LL 0SS-11-£0-S1-€0 VAT ‘6 1d wnunwiydAj °g jueine}say VS

Buissaip 663 mes yum pejes Jesae) usydIyd a € ¥TS-L1-L1-E1-€0 VAT ‘9L 1d wnunwiydAj °s jueineysay PIO
Jseo] youaiy a 4 ¥25-60-9L/S1-TL-€ VAT "BSEL 1d wnunwiydA] °s jueinelsay [*J[e}

anbupsw BHd mes yum ayed a3ejodoy) a v $7S-01-01-€1-€ VAT wnunwiydA] - 9DUDPISI d)eALd PIO
51|01 9S3WRUIBIA a L £75-60-80-01-£0 VAT ‘v Ld wnunwiyd4] °s Keme-axe| MSN

spoob A1aseq snosswinN W [T €25-21-60-60-£0 VAT ‘80L/0£L Ld wnunwiydAy °s Kixeg MSN

196.nq 663 pue uodeg W 12 0SS-L1-60-£1-£0 VAW ‘BSEL 1d wnunwiyd4] °s jueine}say MSN

eyse|y aquiog a yal £2S-21-60-60-£0 VAT ‘80L/0£L Ld wnunuwiydAyL °s jueinelsay MSN

sbba mes Buiurejuod asieuuoey d vl €75-71-80-60-€0 VAT ‘80L/0/L Ld wnunwiydAL 'S 12193ed [eDJaWwo) MSN

spoob A1seq asaweulaip a vl €2S-€1-£/0-01-€0 VAT ‘80L/0/L 1d wnunwiydA} °s Keme-axe| MSN

wea.d 331 pany dasq a 6 £2S-71-60-60-£0 VAT ‘80L/0£L Ld wnunwiyd4] °s jueinelssy MSN

sa}I9|9Wo pue sbb3 a S €7S-€1-£0-60-€0 VAT ‘80L/0/L 1d wnunwiyd4] °s jueine}say MSN

weald 331 pany daag W S €25-C1-60-60-€0 VAT ‘80L/0£L Ld wnunwiydA) °s ueINe)SaY MSN

sbba mel buiuieluod asieuuohely W (014 £TS-€1-£0-60-£0 VAT ‘80L/0£L Ld wnunwiydA| °s jueine}say MSN

weald 331 pany daag a vl €25-C1-£0-60-£0 VAT ‘80L/0ZL 1d wnunwiydA] °s jueine}say MSN

sB63 mes Hujuieuod Hed Weald-)| a € €2S-C1-£0-60-£0 VAT ‘80L/0/L Ld wnunuwiydAy °s jueine}say MSN

weaud 331 pany daag W 4l €2S-1-60-60-£0 VAT ‘80L/0£L Ld wnunuwiydAy °s jueine}say MSN

aones astepuejjoy ‘pIpausq sbb3 WY (074 £25-60/0L-L1-CL/EL-€0 YATN "BSEL 1d wnunwiydA] °§ jueine}ssy 1oV

uois|nw auym 663 mey v €T €75-71-80-60-€0 VAT ‘80L/0/L Ld wnunwiydAj s jueinelsay 1oV

Jsyjo ‘sbb3 a L €25-T1-£0-01-€0 VAT ‘BSEL Ld wnunwiydA| °s jueine}say 1OV

payidadsun ‘asieuuokey a oL }€25-T1-£0-01-€0 VAT %801/0/L 1d wnunwiydAj °g ueINe)SaY 1oV

S92IY3A 3|qisuodsay

3d2udpIAg

Z10T ‘eIfensny ‘saysip paseq-339 pue s335 [YIIm pajeId0sse sYBIIGINO0 ISBISTP dUIOqPOO] 71 d[qe],

pajaye saquiny

a|qisuodsal jusby

paiedaad
pumes

Commun Dis Intell 2018;42(PI1:52209-6051(18)00014-3) Epub 16/11/2018

health.gov.au/cdi



Table 13: Foodborne disease outbreaks, Australia, 2012, by implicated food preparation setting

Setting Number of outbreaks Per cent of outbreaks Number affected
Restaurant 71 49% 779
Private residence 18 13% 125
Commercial caterer 13 9% 233
Aged care 7 5% 80
Take-away 7 5% 48
Other 4 3% 98
Bakery 4 3% 42
Commercially manufactured 2 1% 37
Primary produce 2 1% 45
Camp 2 1% 15
National franchised fast food 2 1% 8
Community 1 1% 131
Fair/festival/mobile service 1 1% 10
Hospital 1 1% 6
School 1 1%
Institution 1 1% 3
Unknown 7 5% 453
Total 144 100%" 2,117

“may not add up to 100 due to rounding

investigations conducted under the Guidelines =~ Summaries of significant single jurisdic-

for the epidemiological investigation of multi-
jurisdictional outbreaks that are potentially
foodborne (current endorsed version available
from: http://health.gov.au/internet/main/pub-
lishing.nst/Content/cdna-ozfoodnet.htm) and
2 other outbreaks with cases in 2 jurisdictions
each. The median number of people affected in
foodborne and suspected foodborne outbreaks
was 9 people per outbreak (range 2-391). There
were 6 outbreaks that each affected more than
40 people. Five of these outbreaks were due to
S. Typhimurium and one was due to norovirus.
These outbreaks affected at least 702 people of
whom 38 people were reported to be hospital-
ised.

There were 9 deaths reported during foodborne
or suspected foodborne outbreak investigations
during 2012, 2 caused by amatoxin poisoning
due to consumption of “death cap” mushrooms
(Amanita phalloides), one associated with a
listeriosis outbreak in New South Wales and
Victoria and 6 associated with a multi-jurisdic-
tional listeriosis outbreak investigation which
commenced in 2012 and continued into 2013.
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tional outbreaks are included in OzFoodNet
quarterly reports.

Multi-jurisdictional outbreak investigations

During August 2012, New South Wales initi-
ated an epidemiological investigation due to
the emergence of 2 closely related but novel S.
Typhimurium strains, MLVA 03-17-09-12-523
and 03-16-09-12-523. These patterns are equiva-
lent to S. Typhimurium PT 135. Nationally,
391 cases were identified between May and
December 2012, with the majority of cases being
from New South Wales and Queensland. The
New South Wales Food Authority identified a
chicken supplier with S. Typhimurium PT 135
during July and August 2012. Supplier samples
underwent MLVA testing and were found to
have the same MLVA profiles. Industry con-
trol measures included destruction of affected
flocks, vaccination, increased monitoring of
chlorine levels, late processing of contaminated
flocks and additional drag swabbing. A joint
case control study between New South Wales
and Queensland did not identify a significant
association with the consumption of chicken.
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Table 14: Factors reported as leading to the contamination of food vehicles in confirmed
foodborne disease outbreaks, Australia, 2012, by aetiology

Number of

Contamination factor Number affected
outbreaks

Campylobacter Cross contamination from raw ingredients 1 15
Cross contamination/ inadequate cooking time/ 1 7
temperature

Clostridium perfringens
Inadequate cooking time/ temperature 1 5

Histamine Fish Poisoning Toxic substance or part of tissue 2 7

Listeria monocytogenes Unknown 2 37
Cross contamination with sewage identified during 1 3
harvest

Norovirus Food handler contamination 1 22
Person to food to person 2 23
Ingestion of contaminated raw products 7 140
Cross contamination from raw ingredients 2 61
Ingestion of contaminated raw products and inadequate 1 27
cleaning of equipment

Salmonella Typhimurium
Potential for cross contamination during production and 1 391
processing
Ingestion of contaminated raw products and cross 1 131
contamination from raw ingredients
Unknown 4 55
Cross contamination from raw ingredients 2 16

Other Salmonella spp.
Ingestion of contaminated raw products and inadequate 1 4
cleaning of equipment

Total 38 1,075
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A multi-jurisdictional outbreak investigation
commenced on 3 October 2012 into cases of
S. Typhimurium PT3 in 3 jurisdictions. Initial
interviews indicated consumption of raw
almonds from a single supermarket chain was
a common exposure. There were 40 confirmed
cases and 3 suspected cases reported from 6
Australian states with a median age of 33 years
(range was 1 to 78 years). There were approxi-
mately equal numbers of males and females
affected. Seven cases were hospitalised and
there were no deaths reported. Onsets of illness
ranged from 2 July 2012 to 26 November 2012.
Interviews were conducted with 39 of the cases;
37 cases (95%) reported consuming almonds,
either as a single food or part of a mixed nut
product. The majority of cases who reported
consuming almonds (32 cases or 86%) remem-
bered purchasing them from a retailer known
to have been supplied with almonds from the
implicated company. There were 2 national
food recalls of raw almonds and multiple media
releases in relation to this outbreak. The investi-
gation closed on 29 November 2012.

A multi-jurisdictional outbreak investigation
of L. monocytogenes serotype (ST) 4b, 4d, 4e,
binary type (BT) 254/255 and with a pulsed-
field gel electrophoresis (PFGE) profile of
119A:44A:1" associated with the consumption
of brie and/or camembert cheese commenced
on 10 December 2012 and continued on to mid
2013. In total there were 34 confirmed cases of
infection from 6 jurisdictions with and had ill-
ness onsets between 18 August 2012 and 19 April
2013. There were 6 deaths and one miscarriage
reported during the outbreak. Brie and camem-
bert cheeses produced by a Victorian manufac-
turer were implicated, and 2 recalls of a range
of soft cheese products from this manufacturer
were conducted in December 2012 and January
2013. The outbreak strain of L. monocytogenes
was detected in brie and camembert produced
by the implicated manufacturer, and from
product sampled from retailers in Victoria, New

" PFGE patterns were interpreted with reference to the guidelines
proposed by Tenover et al,6 the 3 restriction enzymes used for

L. monocytogenes PFGE typing were: Apal:Sma1 : Not1 and a
discrete PFGE type was assigned using a nomenclature defined by
the Microbiological Diagnostic Unit Public Health Laboratory.
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South Wales, Queensland and South Australia.
Dairy Food Safety Victoria worked closely with
the cheese manufacturer to improve processes,
and more stringent routine test and hold proto-
cols were implemented, as well as an extensive
environmental testing protocol. The investiga-
tion closed on 22 August 2013.

There were 2 further investigations in 2012 with
cases in 2 jurisdictions each which were not
formally investigated as multi-jurisdictional
outbreak investigations. Through its National
Enhanced Listeriosis Surveillance System
(NELSS), OzFoodNet identified an outbreak of
suspected foodborne illness involving 3 cases
of L. monocytogenes ST 1/2a,3a, BT 58, PFGE
18A:17A:10. Cases occurred in January (New
South Wales), late May (Victoria) and early June
(Victoria). One case died. A case—case analysis
was peformed using data from NELSS involving
the 3 cases and 56 controls. In univariate analy-
sis, smoked salmon had a statistically significant
association between consumption and illness;
however, as all 3 cases consumed smoked salmon
in the 28 days prior to illness onset, an odds ratio
(OR) could not be calculated (OR undefined;
95% CI 2.2 to undefined; P=0.02). All 3 cases
consumed the same brand of smoked salmon
but 2 of the cases also consumed other brands of
smoked salmon. Health authorities met with the
company of interest and concluded that it had an
extensive program for Listeria identification and
control in place. The company’s test and hold
criteria for fish products exceeded the current
microbiological requirements of the Australia
New Zealand Food Standards Code.” Twenty
samples of ready-to-eat cold smoked salmon
of varying brands, batches and date coding
sampled from retail sites were all negative for
Listeria.

Investigators detected an outbreak of S.
Typhimurium PT 135, MLVA 03-14-13-13-
524 associated with a catered sporting event
in South Australia, with cases from South
Australia and Tasmania. A cohort study was
conducted, and 36 of 41 players and associated
staff were interviewed, with 18 meeting the case
definition (diarrhoea and/or stool sample posi-
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tive for S. Typhimurium PT 135). Eleven cases (2
hospitalised) had faecal samples positive for S.
Typhimurium PT 135 and/or S. Typhimurium
MLVA 03-14-13-13-524. The illness was sus-
pected to be associated with the consumption
of food provided by a private caterer at the
sporting venue; however, analytical evidence
did not identify a single food item associated
with illness. An environmental inspection was
conducted where the food was prepared. No
pathogens were detected from environmental
swabs or food samples. As the oubreak was point
source and occurred in South Australia it is
included in Appendix A under South Australia.

Cluster investigation outcomes

In August 2011, in response to a national increase
in S. Typhimurium PT 193 notifications, mono-
phasic S. Typhimurium (S. subsp I ser 4, 5, 12:i:-)
PT 193, and S. Typhimurium notifications with
an MLVA pattern traditionally associated with
PT 193 MLVA 04-15-10/11/12-00-489/490/493,
OzFoodNet commenced a national cluster
investigation. The aim of this investigation was
to form a hypothesis as to the source of the
increase in cases. Cases were interviewed using
a hypothesis generating questionnaire which
included a trawling section on foods contain-
ing pork and beef, contact with cows and pigs,
contact with dogs and cats and food eaten by
cats/dogs including pet treats. These exposures
were targeted due to an association with these
products and human salmonellosis internation-
ally. However, no clear hypothesis generated at
the national or jurisdictional level could identify
common food vehicles or the source of infection.
Outcome recommendations from this cluster
investigation were that OzFoodNet continue to
investigate clusters of S. Typhimurium PT 193,
identify additional information on non-human
sources of S. Typhimurium PT 193, and increase
opportunistic microbiological sampling of meat,
poultry, eggs and pet food products.

Discussion
This report documents the incidence of gastroin-

testinal diseases that may be transmitted by food
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in Australia during 2012. The OzFoodNet sur-
veillance network concentrates its efforts on the
surveillance of foodborne diseases and outbreak
investigation. This is based on partnerships with
a range of stakeholders, including the Australian
Government and individual state and territory
health departments, food safety regulators, pub-
lic health laboratories, and government depart-
ments of primary industries. These partnerships
and the analysis of data on notified cases and
outbreaks contribute to public health action,
the prevention of disease and the assessment of
food safety policies and campaigns. A national
program of surveillance for foodborne diseases
and outbreak investigation such as OzFoodNet
has many benefits including the identification
of foods that cause human illness both locally
and nationally through multi-jurisdictional out-
break investigations. Continuing to strengthen
the quality of these data will ensure their use by
agencies to develop food safety policy that con-
tributes to preventing foodborne illness. This
aims to reduce the cost of foodborne illness to
the community, such as healthcare costs and lost
productivity, and the costs to industry, such as
product recalls and loss of reputation.

Campylobacter continues to be the most fre-
quently notified enteric pathogen under surveil-
lance by OzFoodNet despite not being notifiable
in New South Wales. In 2011, the highest number
of notifications for campylobacteriosis occurred
since the commencement of the NNDSS in 1991
(17,733 notifications). There was a slight decrease
in notification of campylobacteriosis in 2012
(15,668 notifications). Campylobacter was impli-
cated in 3% (4/144) of foodborne or suspected
foodborne outbreaks in 2012, fewer than that
reported in 2011 (7%) and 2010 (6%). Subtyping
of Campylobacter species is not routinely
performed in Australia, hampering outbreak
detection, but previous OzFoodNet outbreak
investigations have identified consumption of
undercooked poultry livers as a particular risk
for outbreaks of campylobacteriosis. In 2012,
3 of the 4 foodborne or suspected foodborne
Campylobacter outbreaks had strong associa-
tions with the consumption of poultry livers. It
is important that poultry livers are handled in
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such a way as to avoid cross-contamination and
are cooked thoroughly before eating.* This is
also an association that has been recognised
internationally.”® As a result of the increasing
notifications of campylobacteriosis in Australia,
OzFoodNet provided information on this
issue to the Food Safety Information Council
(http://www.foodsafety.asn.au/) -a  non-
government organisation that produces and
disseminates community food safety informa-
tion. The Food Safety Information Council then
made campylobacteriosis prevention a major
focus for their Australian Food Safety Week
2012 campaign. FSANZ also published a fact
sheet on how to cook poultry liver safely (http:/
www.foodstandards.gov.au/consumer/safety/
poultryliver/pages/default.aspx).

In 2011, both total salmonellosis notifications
(12,271) and the national notification rate of 54.3
notifications per 100,000 population were at the
highest levels since the commencement of the
NNDSS in 1991. There was a slight decrease in
2012 in the number of notifications (11,249) and
rate (49.6 notifications per 100,000 population).
Salmonella Typhimurium remains the most fre-
quently isolated serovar in humans in Australia.

OzFoodNet sites reported a total of 144 food-
borne or suspected foodborne outbreaks in
2012, including 3 multi-jurisdictional outbreak
investigations. Foodborne outbreak data can be
useful to help estimate the proportion of illness
attributable to different commodities and/or
foods.* Salmonella continued to be the leading
cause of reported outbreaks of foodborne illness
in Australia, with 46% of outbreaks (66/144) due
to Salmonella. Of these, 88% (58/66) were due
to S. Typhimurium (including 2 outbreaks of S.
subsp I'ser 4, 5, 12:i:-). Of the 58 S. Typhimurium
outbreaks, 48% (28) were associated with egg-
based dishes. OzFoodNet has monitored and
reported on a national increase in Salmonella
outbreaks associated with the consumption of
raw or minimally cooked eggs (2001-2011).
Food vehicles that were identified during egg
associated outbreak investigations included
mayonnaise, dressings and desserts containing
raw egg.
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The Primary Production and Processing
Standard for Eggs and Egg Products was gazet-
ted in May 2011 and in-force from 26 November
2012.% This Standard places legal obligations
on egg producers and processors to introduce
measures to reduce food safety hazards. It also
includes traceability of individual eggs for sale or
used to produce egg pulp. Further information
on the implementation of the egg standard at the
state and territory level is available from: http://
www.health.gov.au/internet/main/publishing.
nsf/Content/foodsecretariat-isc-model.htm.

In 2012, the first outbreak of Salmonella in
Australia associated with almonds was detected.
Internationally, raw or unprocessed almonds
have been associated with Salmonella con-
tamination in Canada (2000/2001)*° and the
US (2003/2004).** Other low moisture tree nuts,
peanuts, and sesame seeds have also been asso-
ciated with Salmonella contamination.*?

There were no cases of hepatitis A identified in
Indigenous Australians in 2012; compared with
2 in 2011 and one in 2010. This is further evi-
dence of the success of the staged introduction
of hepatitis A vaccination programs targeted to
young Aboriginal children from 1999 onwards
in Queensland, the Northern Territory, South
Australia and Western Australia.**

Rates of STEC infection remained stable between
the years 2000 and 2010°® and have remained so
over 2011 and 2012.

Limitations

OzFoodNet recognises some of the limitations
of the data used in this report. Where there are
small numbers of notifications, caution must
be used in comparisons between states and
territories, and over time. Some of the most
common enteric pathogens such as norovirus
and Clostridium perfringens are not notifiable
in any state or territory, and Campylobacter is
not notifiable in New South Wales, which is
why investigation of outbreaks is important. A
further limitation relates to the outbreak data
provided by OzFoodNet sites for this report

health.gov.au/cdi


http://www.foodsafety.asn.au/
http://www.foodstandards.gov.au/consumer/safety/poultryliver/pages/default.aspx
http://www.foodstandards.gov.au/consumer/safety/poultryliver/pages/default.aspx
http://www.foodstandards.gov.au/consumer/safety/poultryliver/pages/default.aspx
http://www.health.gov.au/internet/main/publishing.nsf/Content/foodsecretariat-isc-model.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/foodsecretariat-isc-model.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/foodsecretariat-isc-model.htm

and the potential for variation in categorising
features of outbreaks depending on investiga-
tor interpretation and circumstances. State
and territory representatives are involved in a
continuous program aimed at harmonising the
collection and recording of the outbreak data via
the Outbreak Register Working Group.
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