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Abstract

Introduction

Shigella is a notifiable condition in Victoria under the Public Health and Wellbeing Act. Since 24 October
2022, the South East Public Health Unit (SEPHU) has been managing these notifications for the south east
region of Melbourne.

Aim

This study aimed to determine the demographics and risk factors for acquisition of shigellosis cases in the
SEPHU catchment.

Methods

A review was performed of all shigellosis notifications within the SEPHU catchment during the period
1 January 1 2022 - 31 March 2023. De-identified information was collated from the Public Health Event
Surveillance System (PHESS) for analysis of demographics, risk factors and antimicrobial resistance.

Results

A total of 127 cases were notified: 51 were confirmed with culture, with the remaining 76 identified as
probable cases through polymerase chain reaction testing. The greatest numbers of cases were within the
0-4 and 5-9 years of age categories (each 19/127; 15%), followed by the 30-34 years age group (18/127;
14%). The highest case numbers were recorded in the local government area (LGA) of Casey (30/127; 24%)
while the highest rate across the 15-month study period, of 20.2 per 100,000, was from the Stonnington
LGA. The most prominent primary risk factor was travel overseas (62/127, 49%) followed by contact
between men who have sex with men (MSM) (16/127, 13%). Of confirmed cases, 61% (31/51) met the
criteria for classification as critical antibiotic resistance (CAR) shigellosis.

Conclusion

This review found that the LGAs with high number and rates of cases are Casey, Greater Dandenong and
Stonnington. However, the risk factors for acquisition differs in these areas, indicating a need for LGA-
specific education in the diverse SEPHU catchment.

Keywords: Shigella, shigellosis, antimicrobial resistance, incidence, Victoria
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Introduction

Shigella is a highly infectious gram-negative
bacterium that causes the clinical syndrome of
shigellosis. There are four species: S. dysenteriae,
S. flexneri, S. boydii and S. sonnei, each with many
serotypes.' Shigella is transmitted via the faecal-
oral route and is spread through contaminated
food and water or by close contact with an infected
individual.2® This can occur due to poor hygiene,
crowded living arrangements, or through sexual
contact.* Due to the low infectious dose of 10 to
100 organisms, Shigella is easily transmitted from
person to person.® The incubation period varies
from one to seven days; the infectious period ends
when the bacteria are no longer shed into faeces,
which can be up to four weeks.®” After ingestion,
Shigella invades the epithelial lining of the lower
gastrointestinal tract, leading to symptoms of
diarrhoea or fulminant dysentery, fever and
abdominal cramps.® It is generally a mild and self-
limiting gastroenteritis but can be severe, requiring
hospitalisation for dysentery or haemolytic uraemic
syndrome.®

Epidemiology

Shigellosis is a disease seen globally; it causes
approximately 190 million cases of diarrhoea each
year.”® Risk factors for Shigella infection include
direct oral-anal contact, human immunodeficiency
virus (HIV) infection, poor hygiene and travel
overseas." It occurs in people of all ages, but
infections amongst young children aged one to
four years from low- or middle-income areas
account for the majority of the disease burden.®

In high-income countries such as Australia,

the majority of cases reported are in returning
travellers from endemic countries and men who
have sex with men (MSM).2 In Australia, higher
rates are also seen amongst remote Aboriginal
and Torres Strait Islander communities associated
with crowded households and poor sewerage
management.® Out of 459 notified cases of
shigellosis with risk factor data in Victoria between
2008 and 2012, the majority (249/459; 54%) were
related to returned overseas travellers, with the
remaining 210 cases locally acquired in Australia.
Locally acquired infections were predominately

in males (150/210), with the majority of these
(120/150; 80%) associated with MSM contact."
Following the inclusion of culture independent
diagnostic tests (CIDT) in the surveillance case
definition in 2016, the notification rate increased
from 2.2 per 100,000 population per year in 2011
to 12.4 per 100,000 population per year in 2019.

Reported cases of shigellosis are rising in Victoria,
with 667 notifications in 2023 (of which 188 were
in the catchment of the South East Public Health
Unit), potentially due to increased testing, as

well as to increases in overseas travel and in
transmission of infections between men who have
sex with men.'?13

Resistance profiles

Antimicrobial therapy can be provided for
shigellosis to reduce symptoms and bacterial
shedding;" however, this is reserved for severe
infections, due to concerns regarding increasing
antimicrobial resistance.* Antibiotic therapy
involves oral ciprofloxacin as first-line and
azithromycin or trimethoprim-sulfamethoxazole
as second-line options.'®'s For infections

with resistance to these oral agents, third-
generation cephalosporins such as ceftriaxone
are prescribed.!”® Dissemination of resistance

is particularly facilitated by travellers and MSM
contact.® Between 1 January 2016 and 31 March
2018, the rates of resistance amongst cases in
Victoria were found to be 17.6% (95/541) and
50.6% (274/541) to ciprofloxacin and azithromycin
respectively. Azithromycin resistance across

all cases was 50.6%, but in MSM associated
Shigella isolates, resistance was recorded at 93%
for S. sonnei and 71% for S. flexneri lineages."’
Theories for these observations include the use
of azithromycin for the treatment of urethritis
selecting for resistance.' In contrast, resistance
to ciprofloxacin more strongly correlates to cases
in international travellers predominantly returning
from southeast and central Asia.!° Data analysis
for Victorian shigellosis cases revealed that those
returning from India were more predominately
infected with ciprofloxacin-resistant lineages than
those returning from Indonesia, among whom
sensitive strains predominated." Rising resistance
amongst Shigella species prompted the World
Health Organization to list Shigella as a medium
priority for research and development of new
antibiotics in 2017.'6"7

Local responses to reducing
infections

Prompt case notification and implementation of
thorough cleaning and isolation strategies are
critical to minimise spread.’® With increasing
antibiotic resistance, finding an appropriate
antibiotic regimen is becoming more difficult.”®

Commun Dis Intell (2018) 2025;49 e doi.org/10.33321/cdi.2025.49.034 ¢ Epub date: 10.09.2025



The introduction of local public health units in
Victoria has provided an opportunity to deliver
targeted responses at a local level. The South
East Public Health Unit (SEPHU), based at
Monash Health, is one such unit. SEPHU covers a
population of 1.5 million people in the South East
Metropolitan region of Melbourne.

Research aim

There is no recent published information regarding
the demographics, risk groups and antimicrobial
status within the SEPHU catchment for shigellosis
cases. Understanding the local epidemiology

is important for SEPHU’s new role in effectively
managing these cases. It is also critical for
ensuring appropriate prevention measures are in
place, to support both patients and healthcare
providers in the region.

The aim of this research is to describe the
epidemiology of Shigella cases in the SEPHU
catchment between January 2022 and March
2023 in order to shape local public health action to
mitigate the spread of disease.

Method

This project is a review of all shigellosis cases in
the SEPHU catchment notified to the Victoria State
Government Department of Health (DH) during

the period 1 January 2022 to 31 March 2023.
Shigella is a notifiable condition and thus the
demographics, risk group and antimicrobial
resistance status is recorded through the PHESS.
Cases are notified to DH but immediately referred
to SEPHU for public health follow-up based on
Local Government Area (LGA) where they live.

This project was reviewed by the Monash

Health research office (reference number
RES-23-0000-245Q) and considered as exempt
from Human Research Ethics Committee review,
consistent with the National Health and Medical
Research Council (NHMRC) Ethical Considerations
in Quality Assurance and Evaluation Activities
(March 2014) guideline.i

Cases are defined as either confirmed or probable,
both of which have been included in the analysis.
A confirmed case requires either laboratory
isolation of Shigella species through culture or
detection of Shigella by nucleic acid testing, as
well as an established epidemiological link such
as contact with a confirmed case or exposure to

i https:/www.nhmrc.gov.au/about-us/resources/ethical-
considerations-quality-assurance-and-evaluation-
activities.

a source. A probable case requires the detection
of Shigella by polymerase chain reaction (PCR)
testing alone.?’ Cases are identified to be high risk
if they have an occupation in, or have acquired the
infection in, childcare or healthcare settings or high
risk residential settings such as aged care facilities,
correctional facilities, disability group homes and
defence force facilities.

Culture positive samples are referred to the
reference laboratory, the Microbiological
Diagnostic Unit, for analysis of antimicrobial
susceptibilities. A critical antibiotic resistance
(CAR), as defined by the CARAlert system,?!

is assigned to an isolate that has a resistance
mechanism or profile that may impact
effectiveness of typical first line antibiotics.

The condition of CAR shigellosis is defined as an
isolate resistant to at least three of the following
antibiotics: ampicillin/amoxicillin; ciprofloxacin/
norfloxacin; co-trimoxazole; ceftriaxone/
cefotaxime/ceftazidime; or azithromycin.

Until 24 October 2022, Shigella notifications were
followed up by the Victoria State Government
Department of Health. Thereafter, SEPHU took
over this role, conducting case interviews that
included a three-day food history if there was no
MSM contact, travel or known contact risk factors
identified. Data from notifying clinicians, enhanced
surveillance forms (ESF) and case interviews were
extracted from PHESS and collated. Identification
of primary risk factors was dependent on the
information sought by individual interviewers. For
cases that did not have a primary risk factor listed,
manual reviews of the correspondence notes
related to the case were conducted (Appendix A).
De-identified information regarding cases was
collated from PHESS to review demographics, risk
factors and antimicrobial resistance.

Statistical analyses

Descriptive statistics were presented from

collated epidemiological data. Data was analysed
using Microsoft Excel. Descriptive analysis

was performed on the demographic variables.

For visualisation of notification trends, data

was presented in graphs created in Excel. The
likelihood of having faecal culture performed
depending on the presence of major risk factors
for Shigella (travel overseas and MSM contact) was
determined using a Chi square test.
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Results

A total of 127 confirmed or probable cases with a
case rate of 6.9 per 100,000 people were notified
within the SEPHU catchment for the period

1 January 2022 — 31 March 2023.

Case demographics

Demographic characteristics are listed in Table 1.
The age groups which recorded the greatest
number of cases (each with 19/127; 15%) were

the 0-4 and 5-9 years of age categories followed
closely by the 30-34 years age category (18/127;
14%) (Figure 1). A higher proportion of cases were
in males than females (Figure 1). Figure 2a shows
that the highest case numbers came from the
Casey LGA, while Figure 2b demonstrates that the
highest case rates for the 15-month study period
came from the Stonnington LGA (20.2 per 100,000
population) followed by the Greater Dandenong
LGA (9.5 per 100,000 population) and Casey LGA
(8.2 per 100,000 population).

Risk factors

The most prominent primary risk factor was travel
overseas (62/127; 48.9%). Thirty-two of the cases
related to overseas travel (51.6%) were in females.
India was the most frequent country visited for
these cases. Contact between MSM was the
second most common risk factor (16/127; 12.6%).
Contact with a known case accounted for four
cases (3%; Figure 3). Forty cases (40/127; 31.5%)
did not have a primary risk factor identified. Within
the LGA of Stonnington, cases were predominately
associated with MSM. The Cardinia LGA, in
comparison, had a greater proportion of cases

for which travel overseas was the primary risk
factor. The majority of Greater Dandenong’s cases
were of unknown risk factor followed by overseas
travel (Figure 2a). Twelve of the cases for Greater
Dandenong (12/16; 75%) were recorded prior to
SEPHU taking over the management of shigellosis
notifications.

Table 1: Demographic characteristics of Shigella notifications within South-East Metropolitan

Melbourne from January 2022 to March 2023

Category Characteristic n %
Male 79 62
Sex
Female 48 38
Not Aboriginal or Torres Strait Islander 94 74
Indigenous status Aboriginal or Torres Strait Islander 0 0
Unknown 33 26

Figure 1: Shigellosis cases in SEPHU catchment area from January 2022 to March 2023, distributed

according to age and sex

ii Data were extracted from the Victorian Public Health
Event Surveillance System on 21 April 2023. The data
reported are only of events that have been notified to
the Department of Health, Victoria, and therefore do not
represent a true incidence of the condition. Data are
correct at the time of writing and are subject to change.
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Figure 2: Shigellosis cases in SEPHU catchment area from January 2022 to March 2023, as
(a) case numbers and (b) case rates, according to the local government area (LGA) where they were
reported and primary risk factor

a)

b)

Figure 3: Shigellosis cases in SEPHU catchment area from January 2022 to March 2023, according
to the primary risk factor reported
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There were 59 cases reported prior to 24 October diagnosed by PCR (x2 = 3.841; p < 0.05) (Figure 4a).

2022, with 34 of these (58%) having no primary From the total cases, 29 were identified as

risk factors recorded. From 24 October 2022 and associated with a high-risk occupation; of these,
integration to SEPHU, there were 68 cases notified, 18/29 (62%) were probable cases and 11/29

of which only 14 (21%) had no listed primary (38%) were confirmed cases. Thirty-four of the
risk factor (Appendix A, Table A.1). No sources total confirmed cases (67 %) were identified as
were identified following completion of three-day Shigella sonnei (Figure 4b). The single case of
food histories where no primary risk factor was S. dysenteriae was in a returned traveller from
identified. India. The majority of confirmed cases (31/51;

61%) met the criteria for classification as a critical
antibiotic resistance (CAR);?' 18 confirmed cases
did not, while two were not listed. The majority

of cases identified as CAR shigellosis were in

S. sonnei species (26/31; 84%) with the remaining
instances identified in S. flexneri cases. As seen
in Figure 4c, rates of CAR shigellosis differed
depending on the associated primary risk factor.
The highest proportion of CAR cases occurred

Table 2 shows that travel overseas was the most
prominent risk factor in the youngest ten-year age
group of 0-9 years (23/38 cases within this age
group). In comparison, within the age group of 30—
39 years, after ‘unknown’, the next highest number
of cases were associated with MSM (11/33).

Laboratory confirmed cases

There were 51 confirmed shigellosis cases. amongst the MSM group, with 11 of the 12
MSM cases were more likely to be confirmed confirmed MSM cases (92%) identified as CAR
with culture compared to the cases associated shigellosis.

with travel overseas, which were predominately

Table 2: Shigellosis cases in SEPHU catchment area from January 2022 to March 2023, by risk
factors and age group

Risk factor

Age group Travel Contact with Travel within

(years) overseas known case Australia Unknown

10-19 3 0 0 0 7 10
20-29 14 0 0 2 6 22
30-39 7 0 1 1 14 33
40-49 5 0 0 1 2 8
50-59 3 0 0 0 4 7
60-69 1 1 0 0 3 5
70-79 2 0 0 0 2 4
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Figure 4: Attributes of shigellosis cases in SEPHU catchment area, 1 January 2022 — 31 March 2023,
showing (a) the number of confirmed and probable cases (N = 127) for the primary risk factors;

(b) the number of confirmed cases (N = 51) by isolated Shigella species and presence/absence of
CAR shigellosis; (c) categorisation of CAR shigellosis cases (N = 31) by isolated Shigella species
and primary risk factor

a)

b)

c)
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Discussion

In the SEPHU catchment, the highest number

of Shigella cases occurred in the LGAs of
Stonnington and Casey, with MSM contact and
travel overseas documented as the main risk
factors respectively. We found the highest case
rates occurred in the Stonnington LGA. As an area
with a vibrant LGBTIQA+ community,?? the most
common risk factor recorded was MSM. Greater
Dandenong had the second highest case rate, with
a majority of cases of unknown risk factor, followed
by Casey, which had the highest total number

of cases. Within the LGA of Casey, with many
families from culturally and linguistically diverse
backgrounds,?? the most significant risk factor was
overseas travel.

Despite the knowledge that Shigella can be
transmitted through contaminated water or

food, the collection of three-day food histories
conducted did not identify any common sources
between these cases. Public Health England’s
questionnaire incorporates a week-long food
history but similarly rarely finds a food source.?42?
In 2015, there were two perceived foodborne
outbreaks in hospital and take-away settings within
the UK but no food sources were identified.?
However, a United Kingdom (UK) outbreak in 2022,
linked to spring onions from Egypt, shows that
food histories can aid in source identification and
control in rare circumstances.2®

The highest rates of CAR shigellosis were seen
amongst MSM cases. This is consistent with
research findings within and outside Victoria.

An epidemiological study conducted in the

UK highlighted the rapid spread of extensively
drug-resistant, extended spectrum beta-
lactamase producing S. sonnei amongst MSM.?
Similarly, reduced susceptibility to azithromycin,
trimethoprim-sulfamethoxazole and ciprofloxacin
were found amongst MSM-associated S. sonnei
isolates in Victoria from 2016 to 2018 and in
Australia from 2019 to 2020.®'® While bacterial
culture is recognised as the gold standard for the
detection of Shigella and analysis of antimicrobial
resistance,® laboratories more commonly perform
faecal PCR rather than an initial culture. There also
seem to be trends of culture requests according
to primary risk factors. The MSM population had
faecal culture requested for most cases, allowing
for identification of resistant species requiring
CAR alerts. Cases who had travelled overseas,

in contrast, rarely had a culture performed.
Potentially, MSM-associated cases in Stonnington
are visiting high-caseload general practitioners

(GPs) who are more aware of the risk of Shigella
and associated antimicrobial resistance in MSM
and therefore specifically request culture. The
single S. dysenteriae case was associated with
travel overseas to India. This emphasises the
importance of ordering cultures for patients who
return from overseas with diarrhoeal illnesses

to prevent the spread of a potentially severe
infection. Patients who return from overseas with
a diarrhoeal iliness should have a faecal culture
ordered to ensure that both the bacterial species
such as Shigella, as well as any antimicrobial
resistance, can be promptly identified.

The finding that a lower proportion of cases
notified from 24 October 2022, when SEPHU
commenced follow-up of shigellosis cases,

had an unknown primary risk factor may reflect
the fact that there is now increased capacity
across the Victorian public health system for

case interviews and investigation as part of the
new networked approach. Local public health
units were established to help enhance a local
response and these results support the idea that
there have been small but meaningful steps in this
direction. There is limited research on the benefit
of determining sources of local acquisitions in
order to prevent outbreaks. A case series in a
Victorian child-care centre shows that outbreak
control is possible without determining the source.®
The finding that four cases were acquired from
contact with a known infected individual suggests
that outbreaks within the SEPHU catchment are
minimal. However, due to the high number of cases
with no determined primary risk factor, we would
be hesitant to definitively draw this conclusion.

Victoria’s guidelines for isolation and clearance
have emphasis on high-risk settings. Case
clearance in Victoria, for those in high-risk
occupations, requires two negative stool samples
24 hours apart, taken not less than 48 hours after
symptoms or antibiotic treatments have ceased.
Following publication of a 2010 study showing

that absence of Shigella in the first stool culture
appears sufficient, the UK changed their guidelines
to cases being cleared after only one negative
stool sample 48 hours post symptoms/ treatment
ceasing.?*?® New South Wales guidelines state

that those in high-risk occupations can return to
work after 48 hours of being symptom free.?® Our
review found that cases from high-risk occupations
were not found to be associated with a higher

rate of antibiotic resistance than cases overall.
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The percentage of high-risk confirmed cases
having CAR shigellosis (45%) is slightly lower
than the total percentage of CAR shigellosis in
confirmed cases (61%). These considerations
suggest that Victorian guidelines could be
reviewed to adopt an approach requiring a single
negative sample and a 48-hour symptom-free
period.

This study contains inherent limitations due to

its retrospective nature. We were reliant on case
information recorded in PHESS, which at times
may have been incomplete. Incomplete data on
demographics and risk factors affected analysis of
this dataset, particularly within Greater Dandenong.
This makes it difficult to gain a true perspective

on risk factor profile; however, risk factor analysis
was able to occur in the majority of cases (62%).

It should also be noted that nucleic acid testing is
not 100% accurate, as other pathogens can cause
false positive Shigella PCR results.®® This highlights
the importance of culture as an adjunct to PCR
testing for more accurate diagnosis.

Future directions

SEPHU should continue to work towards
completing a full risk factor profile on cases

within the catchment due to the high number of
unidentified primary risks. However, the benefit of a
three-day food history strategy could be reviewed,
as this study does not provide any evidence for

its benefit. A system of being able to link food
histories in order to effectively find a common
source could potentially be developed, providing
real utility to this activity.

We found CAR rates of 61% amongst confirmed
cases. It is essential that education is provided
to healthcare providers in the SEPHU catchment
on antibiotic resistance and the importance of
limiting the spread of Shigella. There are low
numbers of faecal cultures performed for returned
travellers compared to PCR alone. Engagement
between SEPHU and GPs might be beneficial,
particularly in the LGAs of Casey and Greater
Dandenong, to determine the reason for this
finding and reiterate the importance of obtaining
a culture. The priority areas within the SEPHU
catchment are Stonnington, Casey and Greater
Dandenong as they demonstrated the highest
case rates. However, the interventions required
in these LGAs differ. In Stonnington, emphasis
should be on education for the MSM community
about the risk of Shigella spread through sexual
contact and harm minimisation strategies.

In Casey (and most likely also in Greater
Dandenong), the focus should be on education
regarding risk of Shigella exposure through
overseas travel particularly regarding towards
children. This could include education to GPs
regarding risk factors for Shigella and other
bacterial infection acquisition, travel safety
education and an emphasis on the importance of
stool cultures if symptoms develop after travelling
to endemic areas such as India.

Conclusion

This review of shigellosis notifications between
January 1 2022 and March 31 2023 revealed

that the highest case rates by LGA in the SEPHU
catchment are driven by quite different risk factors.
Within the LGA of Stonnington, the highest known
risk factor was MSM contact and for the culturally
and linguistically diverse area of Casey it was
overseas travel. This information can be used to
drive priority areas for awareness campaigns and
community engagement.

Furthermore, cases among MSM were more
likely to be identified by culture with the majority
of showing critical antibiotic resistance. Culture
was much less commonly available in cases with
overseas travel as the primary risk factor. SEPHU
will work with local clinicians and laboratories

to optimise reflex cultures so all CAR cases are
identified and appropriately managed.

Note added in proof

Subsequent to the drafting of this article, the
Therapeutic Guidelines: Antibiotic website has
been updated (in March 2025) and should be
considered as a current and local Australian
source of guidance on antimicrobial therapy
for cases of Shigella enteritis (shigellosis).
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Appendix A
Table A.1: Categorisation of cases with unknown primary risk factor

Cases with no stated primary risk factor?

Category handled by DH handled by SEPHU
24 October 2022 -

Event date range 1 January — 23 October 2022 31 March 2023
Cases with unknown risk factor / total 34/59 14/68
ESF® not received / incomplete 17 0

No risk factors identified / determinable 12 1
Other® 5 3

a DH: Victorian State Government Department of Health; SEPHU: South East Public Health Unit.
ESF: enhanced surveillance form.

Risk factors noted but not definitively identified as the primary risk factor included possible contact; cluster case;
possible MSM; and travel overseas to South Asia or within two weeks prior to illness onset.
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