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 Surveillance of Shiga toxigenic Escherichia 
coli in Australia

Barry G Combs,1 Jane CA Raupach,1 Martyn D Kirk2

Abstract
All Australian States and Territories have low rates (≤ 0.32 cases per 100,000 population) of notiÞ cation 
for Shiga toxin-producing Escherichia coli (STEC), except for South Australia where the rates are ten-
fold higher at 2.58 cases per 100,000 population. To explore possible reasons for the variation in rates we 
surveyed public health reference laboratories to determine the methods used and number of specimens 
tested for these organisms. Only Þ ve of eight jurisdictions routinely conducted testing for STEC, and 
polymerase chain based tests were most common. Culture was also common and in one jurisdiction that 
tests specimens with culture, approximately 1.2 per cent of specimens were positive. The notiÞ cation 
rates for different jurisdictions reß ected the number of specimens tested, with jurisdiction testing ≤ 500 
specimens having rates ≤ 0.32 cases per 100,000 population. The use of culture as a test method may 
also inß uence notiÞ cation rates. Public health agencies must consider the number of specimens tested 
in interpreting surveillance data. Commun Dis Intell 2005;29:366�369.
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Introduction

Shiga toxin-producing Escherichia coli (STEC) was 
Þ rst reported as a signiÞ cant foodborne pathogen in 
the United States of America (USA) where it caused 
outbreaks of gastroenteritis associated with the 
consumption of undercooked beef mince in 1982.1 
In Australia, there have been eight reported out-
breaks of STEC. The largest outbreak with 23 cases 
of haemolytic uraemic syndrome occurred in South 
Australia in 1995, as a result of E. coli O111:H 
contaminated mettwurst.2 However, most STEC 
infections in Australia are sporadic with between 
43�60 cases notiÞ ed to health departments each 
year.3,4 In 2001, the majority of jurisdictions reported 
low rates of STEC notiÞ cation (0�0.4 STEC 
cases/100,000 population).5 The exception was 
South Australia with a notiÞ cation rate of 1.7 STEC 
cases per 100,000 population. South Australia�s 
notiÞ cation rate increased to this rate of notiÞ cation 
following the introduction of testing of all bloody 
stools with a polymerase chain reaction test (PCR) 
in 1997, as a response to the large STEC outbreak 
in 1995.2

Reports have shown that different surveillance6 and 
diagnostic methods7 are critical factors in determining 
the number of STEC infections identiÞ ed in the com-
munity. This report describes surveillance and diag-
nostic practices in Australian reference laboratories 
that may inß uence notiÞ cation of STEC in Australia.

The survey

We surveyed State and Territory reference laborato-
ries in September 2003 with a semi-structured ques-
tionnaire on screening and diagnostic practices for 
STEC. OzFoodNet epidemiologists conducted face-
to-face interviews with staff of reference laboratories 
for each Australian State and Territory. In Australia, 
most STEC screening and diagnosis is carried out 
in each jurisdictional reference laboratory. This 
information was collated and crude proportions 
calculated using Microsoft Excel.

Results

Reference laboratories in three jurisdictions, Tas-
mania, the Australian Capital Territory and the 
Northern Territory reported that they do not carry out 
any testing for STEC. If STEC testing is requested 
these laboratories refer samples to other interstate 
reference laboratories.

Reference laboratories in Queensland, Western 
Australia, New South Wales and South Australia 
have standing requests for other laboratories in 
the jurisdiction to send stool samples for testing. 
The screening criteria for each of these reference 
laboratories to determine if a sample was tested 
for STEC were: if the test was requested by the 
physician; if the patient had clinical evidence of 
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recent bloody diarrhoea; and/or if the stool sam-
ple had evidence of macroscopic blood. Western 
Australian laboratories also tested stool samples if 
there was evidence of blood microscopically. The 
number of samples tested for STEC during 2002, 
ranged from 141 samples in Queensland to 1,665 
samples in South Australia (Table 1). Most of the 
123 specimens tested in Victoria were presumptive 
STEC isolates sent from other laboratories.

Diagnostic methods varied between reference labora-
tories and are described in Table 2. The Queensland 
laboratory reported using a combination of PCR, 
chromogenic agar, sorbitol MacConkey agar, the 
Premier EHEC ELISA (Meridian Diagnostics, Inc) and 
a chromatography method using Duopath (Merck). 
The New South Wales laboratory used chromogenic 
agar and some regional laboratories also used either 
PCR, chromogenic agar, sorbitol MacConkey agar 
and washed sheep blood agar plates. Victoria used 
a number of methods including culture, immuno-
logical assays to detect toxin and PCR to test mainly 

presumptive STEC isolates. The South Australian 
laboratory used PCR only and the Western Australian 
laboratory used sorbitol MacConkey agar only.

South Australia was the only jurisdiction that did not 
routinely attempt to culture for STEC isolates if a 
stool sample was positive (i.e. by PCR). Presumptive 
STEC isolates were conÞ rmed by PCR methods in all 
jurisdictions. Toxin activity was also carried in tissue 
culture by Victoria and Western Australia. Flagella and 
phage typing was only available in the Victorian refer-
ence laboratory. Pulse Þ eld gel electrophoresis was 
carried out for cluster investigations by Queensland, 
Victorian and South Australian laboratories but no 
common method was used.

In Western Australia, approximately 1.2 per cent 
of the tested samples/specimens were positive for 
STEC. For other jurisdictions the percentage of 
tested samples/specimens that met jurisdictional 
screening criteria and were positive varied from 
2.3 per cent to 6.9 per cent (Table 1).

Table 1. Sample testing rates for STEC in Australian State Reference Laboratories

Jurisdiction Number of 
laboratories 

referring 
samples

Samples tested (2002) Notifi cation 
rate 2002 

(per 100,000 
population)

Number of 
specimens 

tested 

Number of 
specimens 

positive 

Percentage 
of specimens 

positive
Queensland 20 141 5 3.5 0.14

New South Wales 13 145 10 6.9 0.16
Victoria 12 123* 5 4.1 0.11
South Australia 4 1,665 39 2.3 2.58
Western Australia Not available 500� 6 1.2 0.32

* Most of these specimens were presumptive isolates.
� Approximate number only.

Table 2. Laboratory methods commonly used (80�100% of the time) by Jurisdiction Reference 
Laboratories to identify STEC in faeces

Laboratory method used State
NSW Qld SA WA Vic

ELISA detection of toxin in stool !

Pre-enrichment (PES) of stool ! !

Culture on Sorbitol MacConkey agar ! ! !

PCR for stx1 & stx2 of stool !

PCR for stx1 & stx2 of PES ! ! !

Immunological toxin detection ! !

Toxin detection in isolate (Duopath) !

Chromogenic agar culture ! !
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Discussion

There is a wide range of diagnostic practices used 
for testing for STEC among jurisdictional reference 
laboratories in Australia. These practices lead to 
vastly different notiÞ cation rates between individual 
jurisdictions, ranging from 0.14 to 2.58 cases per 
100,000 population.

Although many jurisdictions had the same screening 
criteria for testing samples and request that other 
laboratories send bloody stools for STEC screening, 
there is a large range in the number of specimens 
tested, from 123 in Victoria to 1,665 specimens 
tested in South Australia. The difference in the num-
bers of specimens tested could be due to a number 
of reasons, including whether the reference labora-
tory conducts primary diagnosis (South Australia, 
Western Australia), which would allow easier access 
to specimens for testing.

The percentage of tested samples/specimens that 
were positive for STEC in Australia varied from 
1.2 per cent to 6.9 per cent, which may be due to 
the origin of specimens, whether they are presump-
tive isolates, and the diagnostic method used. The 
types of diagnostic tests used ranged from culture 
only in Western Australia and in New South Wales 
to a range of methods including culture, immuno-
logical methods to detect toxin and PCR methods 
in Queensland and Victoria. It has been reported 
that culture methods for detection of STEC are 
less sensitive than other methods such as PCR 
or the Premier EHEC ELISA.7,8 This may explain 
part of the reason why in Western Australia, where 
specimens were tested by culture, there was a low 
proportion of specimens testing positive for STEC. 
However, Western Australia did have a higher noti-
Þ cation rate (≤0.32 cases per 100,000 population) 
than Queensland, Victoria and New South Wales, 
which is likely due Western Australia testing a much 
larger number of stool specimens than these other 
jurisdictions. South Australia had the highest notiÞ -
cation rate of 2.58 cases per 100,000 population, 
which could be due to the testing of all bloody stools 
with a PCR based method. South Australia and the 
Hunter Valley region of New South Wales obtained 
similar proportions of samples positive for STEC 
when using similar PCR-based methods.9

The differences in notiÞ cation rates between jurisdic-
tions could also be in part due to real differences in 
prevalence. This has been observed in the USA, with 
northern states having a higher prevalence of STEC 
O157:H7 than southern states, which may be associ-
ated with large rural populations in northern states 
and contact with farm animals.7 There could also be 
other differences that may affect notiÞ cation rates 
including variability in health care systems, access to 

medical care, farm animal husbandry practices and 
susceptibility of the population (younger and older 
age groups are at higher risk of STEC infection).

With the exception of South Australia, most rates 
of STEC notiÞ cation in Australian jurisdictions are 
lower than those reported internationally, including 
the USA10 and Wales.11

This survey of reference laboratories and STEC 
cases notiÞ ed in Australia indicate that the number 
of stool samples tested and the sensitivity of the 
diagnostic test may explain much of the variability in 
notiÞ cation rates between jurisdictions.

Since this survey, some jurisdictions have made 
changes to the surveillance of STEC. In the Þ rst half 
of 2004 and January 2005 respectively, Western 
Australia and Victoria started using PCR to diagnose 
STEC in stool samples. Victoria also increased the 
number of stools tested. New South Wales is pro-
posing similar changes. These changes are likely 
to increase notiÞ cation rates and should also give 
a better understanding of the prevalence of STEC 
in Australia.
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