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AN OUTBREAK OF GASTROENTERITIS LINKED TO A
BUFFET LUNCH SERVED AT A CANBERRA RESTAURANT

Timothy S Sloan-Gardner, Anna-Jane Glynn-Robinson, April Roberts-Witteveen, Radomir Krsteski, Keith Rogers,

Andrew Kaye, Cameron RM Moffatt

Abstract

In 2013, an outbreak of gastrointestinal illness
occurred following a buffet lunch at a restaurant
in Canberra. An investigation was conducted
to identify the cause of illness and to implement
appropriate public health measures to prevent fur-
ther disease. We conducted a retrospective cohort
study via telephone interviews, using a structured
questionnaire developed from the restaurant buffet
menu. A case was defined as someone who ate
the buffet lunch at the restaurant on the implicated
date and developed any symptoms of gastrointes-
tinal illness (such as diarrhoea, abdominal pain
and nausea) following the consumption of food. A
total of 74% (225/303) of known attendees were
interviewed, of whom 56% (125/225) had become
ill. The median incubation period and duration
of illness were 13 and 19 hours respectively. The
most commonly reported symptoms were diar-
rhoea (94%, 118/125) and abdominal pain (82%,
103/125). A toxin-mediated gastrointestinal illness
was suspected based on the incubation period,
duration of illness and the symptoms. The envi-
ronmental health investigation identified a lack of
designated hand washing facilities in the kitchen,
an absence of thermometers for measuring food
temperatures and several maintenance and minor
cleaning issues. A number of food samples were
taken for microbiological analysis. Multivariable
analysis showed that illness was significantly asso-
ciated with consuming curried prawns (OR 18.4,
95% ClI 8.6-39.3, P<0.01) and Caesar salad
(OR 3.6, 95% Cl 1.8-7.5, P<0.01). Enterotoxin-
producing Staphylococcus aureus and Bacillus
cereus were identified in leftover samples of cooked
buffet food, but this food was not epidemiologi-
cally implicated. The investigation suggested that
a breakdown in cleanliness, temperature control
and food handling practices may have resulted
in contamination of the buffet food. In order to
prevent such outbreaks in the future, caterers
and restaurateurs need to ensure they have the
appropriate facilities and procedures in place if
planning to cater for large groups. Commun Dis
Intell 2014,;38(4):E273-E278.

Keywords: outbreak, gastroenteritis, cohort
study, public health, buffet
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Introduction

In 2010, 42% (64/154) of the outbreaks investigated
by OzFoodNet, Australia’s enhanced foodborne
disease surveillance network, were associated with
restaurants and commercial caterers and affected

over 880 people.!

Catering for large numbers of patrons can put
additional pressure on food preparation systems,
particularly if such functions are not a regular
occurrence for a particular venue or caterer.” A
total of 17 outbreaks associated with buffet style
meals have been investigated by OzFoodNet
since 2000 (OzFoodNet Outbreak Register,
August 2013, unpublished data).

Bacterial enterotoxins are known causes of
foodborne illness in Australia and worldwide.
Symptoms of toxin-mediated gastrointestinal
illness include diarrhoea, abdominal pain and
vomiting with severity, and incubation period
(ranging from 30 minutes to 16 hours) depending
on the amount of toxin ingested and individual
susceptibility. The illness is self-limiting; cases
will usually recover within 48 hours and death
is rare.’”’

Under the right environmental conditions, such as
inadequate cooking, reheating or storage of food,
inadequate cooling and temperature abuse, certain
bacteria can produce enterotoxins.*” Outbreaks
due to bacterial enterotoxins are often underre-
ported due the self-limiting nature of disease and
people not seeking medical care or submitting
stool samples.”®

In 2013, the ACT Health Protection Service
received complaints of gastrointestinal illness
from 3 separate groups who attended the same
restaurant for a buffet lunch on the same day
in Canberra. Following an Acute Response
Team meeting, an investigation was launched
to identify the cause of illness and implement
appropriate public health measures to prevent
further cases.
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Methods
Epidemiological investigation

Initial interviewing of complainants using a
hypothesis generating questionnaire indicated that
cases had attended the buffet lunch at a particular
restaurant in Canberra on the same day.

We conducted a retrospective cohort study via tel-
ephone interview using a structured questionnaire
developed from the restaurant buffet menu. The
restaurant’s booking list and interviews of known
attendees were used to identify restaurant patrons
on the day of the outbreak. Ethics approval was not
sought for this investigation as the data were col-
lected for the purpose of public health surveillance
under public health legislation.’

A case was defined as a person who ate the buffet
lunch at the restaurant on the implicated date and
developed any symptoms of gastrointestinal illness
(such as diarrhoea, abdominal pain or nausea) fol-
lowing the consumption of food.

Data collection and statistical analysis were con-
ducted using Epi Info version 7.1.1.14 (Centers
for Disease Control and Prevention, USA) and
Stata version 10 (StataCorp., USA). Gender was
compared using a chi-squared test and age was
compared using a Wilcoxon rank sum test.

In univariable analysis, we compared food expo-
sures among those who were ill with those who
were not and generated crude risk ratios (RR), 95%
confidence intervals (CI) and P values. We con-
structed an initial multivariable logistic regression
model including food items with P values <0.1 in
the univariable analysis, as well as age group, gen-
der and seating location. The final model included
statistically significant food items and gender, and
generated adjusted odds ratios (OR), 95% CI and
P values. A likelihood ratio test was conducted on
the two models and Hosmer and Lemeshow test
was carried out to test model fit.

Environmental health investigation

Environmental health officers (EHO) from the
ACT Health Protection Service visited the prem-
ises after the outbreak to review the kitchen facili-
ties and preparation procedures. During the initial
inspection, samples of leftover foods were taken for
laboratory testing.

Laboratory investigation
Food samples were tested by the Microbiology Unit

of the ACT Government Analytical Laboratory
(ACTGAL), ACT Health Protection Service. All
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food samples were initially tested for the presence
of Salmonella, Listeria monocytogenes, Escherichia
colt, coagulase-positive staphylococci (S. aureus),
Bacillus cereus and a standard aerobic plate count
was undertaken.

B. cereus and S. aureus isolated from food sam-
ples were sent to the Microbiological Diagnostic
Unit (MDU) Public Health Laboratory, The
University of Melbourne for further testing. The
presence of Bacillus diarrhoeal enterotoxin (BDE),
was determined using a 3M Tecra BDE Visual
Immunoassay kit (3M Food Safety, Product No:
BDEVIAA48). The presence of staphylococcal
enterotoxin (SET) was determined using a 3M
Tecra SET Visual Immunoassay kit (3M Food
Safety, Product No: SETVIA48). Analyses for
BDE and SET were performed in accordance
with the kit manufacturers’ instructions, using
a microplate reader (ThermoMax, Molecular

Devices, USA).

Stool samples from 2 ill attendees were examined
for a range of foodborne pathogens by ACT
Pathology at the Canberra Hospital. Standard
bacterial cultures were set up to test for the pres-
ence of Salmonella, Campylobacter and Shigella.
Antigen tests were conducted for rotavirus and
norovirus, and direct microscopy was performed
for parasites.

Results
Epidemiological investigation

We interviewed 74% (225/303) of known attendees,
of whom 56% (125/225) became ill (Table 1). None

of those ill were hospitalised.

Males were more likely to be ill (crude RR 1.27
CI 1.0-1.6, P < 0.05) and there was no statistically
significant difference in age (P> 0.05) between
those ill and not ilL.

Food for the buffet lunch was served in 3 differ-
ent locations and all received the same food from
the same kitchen. No significant difference was
observed in the seating location between those
who were ill and those who were not (P > 0.5).

Ninety-four per cent (118/125) of those ill reported
experiencing diarrhoea, of which 79% (93/118)
experienced 3 or more episodes of diarrhoea in
24 hours, and 82% (103/125) of those ill reported
abdominal pain (Table 1). The median incubation
period was 13 hours (range 1-33 hours) and the
median duration of illness was 19 hours (range
1-55 hours). The epidemic curve was indicative
of a point source outbreak, with a short incuba-
tion period and tight clustering of cases over time

CDI Vol 38 No 4 2014
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Table 1: Demographic characteristics and symptoms of those ill and not ill following a buffet

lunch, Australian Capital Territory, 2013

Interviewed 125
Gender

Male 66
Female 59
Gender unknown

Age

Median age (years) 39
0-19 17
20-39 43
40-59 35
60+ 21
Age unknown 9
Symptoms

Diarrhoea 118
Abdominal pain 103
3 or more diarrhoea in 24 hours 93
Fatigue 40
Nausea 38
Headache 19
Chills 15
Fever 11
Vomiting 11
Muscle aches 9
Other symptoms* 6
2 or more vomiting in 24 hours 5
Bloody diarrhoea 5

*

(Figure). A toxin-mediated gastrointestinal illness
was suspected based on the incubation period,
duration of illness and symptoms.

In the univariable analysis, multiple foods were
found to be significantly associated with illness
(Table 2). In the multivariable analysis, con-
suming curried prawns (OR 18.4, CI 8.6-39.3,
P <0.01) and Caesar salad (OR 3.6, CI 1.8-7.5,
P <0.01) were significantly associated with ill-
ness after adjusting for gender. When comparing
gender and food consumption, ill males had
higher odds (OR 1.9, CI 0.9-3.9, P 0.08) of having
consumed the curried prawns and Caesar salad
compared with ill females, although this was not
statistically significant.

CDI Vol 38 No 4 2014

56 100 44

53 39 39

47 60 60

1 1

29

14 41 41

34 28 28

28 12 12

17 16 16

7 3 3
94
82
74
32
30
15
12
9
9
7
5
4
4

Other symptoms included cough, back pain and report of ‘being warmer than usual’.

Figure: Epidemiological curve of case onset
dates and times (n=120%) following a buffet
lunch, Australian Capital Territory, 2013

Number Il

Onset date and time

Five cases excluded due to missing onset times
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Table 2: Univariable analysis of risk factors for foodborne illness following a buffet lunch,
Australian Capital Territory, 2013

Exposed
Food eaten Total
Curried prawns 92 104 88
Caesar salad 95 135 70
Sweet and sour pork 103 151 68
Beef stroganoff 91 135 67
Rice 111 181 61
Corn cobs 71 111 64
Orange and almond cake 55 83 66
Roast chicken 74 118 63
Chat potatoes 72 119 61
Blueberry cheesecake 74 127 58
Bread rolls 89 165 54
Condiments 16 31 52
Sausages 68 124 55

AR = Attack rate
RR = Risk ratio
Cl = Confidence interval

The likelihood ratio test (P <0.05) and the
Hosmer and Lemeshow test (P > 0.05) indicated
that the final model fitted the data well.

Environmental health investigation

The initial environmental health inspection of
the premises found the need for kitchen repairs
and cleaning of food preparation and non-
preparation areas. Additionally, there was no
dedicated sink for hand washing in the kitchen
area and there was an absence of thermometers
for measuring food temperatures. As a result of
these findings, improvement notices were issued
that required the repairs and cleaning to be car-
ried out, along with staff training in food safety
and the development of a food business manage-
ment plan.

Details of the buffet food preparation and equip-
ment used suggested evidence of temperature
abuse through slow or inadequate cooling and
prolonged food storage prior to service.

During the inspection, samples of leftover cooked
roast chicken, peeled tomatoes in sauce, parboiled
chat potatoes, raw bacon, hollandaise sauce, BBQ
sauce and cooking cream were taken for labora-
tory testing.

E276

Unexposed

Cases Total 95% ClI
31 118 26 3.4 2.5-4.6 | <0.01
27 86 31 2.2 1.6-3.1 <0.01
20 70 29 2.4 1.6-3.5 | <0.01
31 84 37 1.8 1.4-25 | <0.01
12 40 30 2.0 1.3-3.3 | <0.01
52 111 47 1.4 1117 0.01
68 139 49 1.4 1117 0.01
49 103 48 1.3 1.0-1.7 0.02
50 102 49 1.2 1.0-1.6 0.09
49 95 52 1.1 0.9-14 0.32
34 57 60 0.9 0.7-1.2 0.46

106 190 56 0.9 0.6-1.3 0.67
55 98 56 1.0 0.8-1.2 0.85

Laboratory investigation

Initial laboratory testing of foods by ACTGAL
detected S. aureus and B. cereus in samples of lefto-
ver cooked roast chicken, parboiled chat potatoes
and raw bacon. Samples of the curried prawns and
Caesar salad were not available for testing.

Testing at MDU confirmed the presence of both
BDE and SET in cultures isolated from the cooked
roast chicken and the parboiled chat potatoes.
Cultures isolated from the raw bacon were nega-
tive for S. aureus and B. cereus enterotoxins.

The 2 human stool samples were collected 1 and
4 days respectively after the buffet lunch. Both were
negative for Salmonella, Campylobacter, Shigella,

IlOI‘OVlrllS and rotav1rus
Discussion

We report a large outbreak of gastrointestinal
illness following a buffet lunch at a Canberra
restaurant. The environmental health investiga-
tion found the need for repairs and cleaning at
the restaurant. The results of the epidemiological
investigation showed that illness was significantly
associated with the consumption of curried prawns
and Caesar salad from the buffet. Microbiological

CDI Vol 38 No 4 2014
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evidence of enterotoxin-producing B. cereus and
S. aureus, 2 pathogens previously implicated in
foodborne outbreaks with similar symptom and
onset profiles,'!! was found in leftover cooked food
samples (cooked roast chicken and parboiled chat
potatoes) of food served in the buffet. However, we
were unable to definitively confirm the aetiological
agent for this outbreak.

The results of the outbreak investigation suggest
that food served at the buffet was responsible for
the outbreak, and a breakdown in cleanliness,
temperature control and food handling practices
may have been contributing factors. The evidence
for multiple food items from the buffet menu
being contaminated with B. cereus and S. aureus
suggests there was potential cross-contamination,
adding to the evidence for a breakdown in food
handling practices, with the resultant implications
for human health.

Outbreaks involving buffet style meals have been
investigated by OzFoodNet in the past.”'* This
investigation highlights the care needed when
catering for large groups, particularly when such
events may not be a regular occurrence for some
caterers. Restaurants need to ensure they have
adequate facilities and training to cater for the
numbers at such functions, and that they are fol-
lowing their food business management plans and
food safety procedures in order to limit the poten-
tial for such outbreaks to occur.

Limitations

Whilst we were unable to contact and or interview
all known attendees of the buffet lunch, approxi-
mately three-quarters of the known attendees were
interviewed and we have achieved a representative
cohort. There is a potential for selection bias due to
our broad case definition, however, we are unlikely
to have misclassification of those ill due to the
rapid onset and severity of the gastrointestinal ill-
ness symptoms.

Measurement bias in our study was minimised
using validated and standardised laboratory test-
ing methods. Interviewer and recall bias were
minimised by using a structured questionnaire
developed around the set buffet lunch menu with
prompts for all buffet food items. Potential con-
founders such as age and sex were controlled for in
our regression analysis.

CDI Vol 38 No 4 2014

Another limitation of this study was the lack
of samples (environmental/food/clinical) for
laboratory testing. There were no leftovers of the
epidemiologically implicated foods; only 2 stool
samples were available for testing; and no envi-
ronmental swabs were taken. As the stool samples
were collected 1 and 4 days after the buffet lunch,
it is possible that the enterotoxins may have been
cleared by the individuals at the time of collection.
Additionally, we were unable to test for the pres-
ence of BDE and SET in the stool samples using
a validated method. These factors contributed
towards not being able to definitively confirm the
actiological agent for this outbreak.

Conclusion

The incubation period, duration of illness and
symptom profile were suggestive of a toxin-medi-
ated illness in attendees following a buffet lunch
at a Canberra restaurant, however, we were unable
to definitively confirm the aetiological agent. The
results of the investigation suggest that a break-
down in cleanliness, temperature control and
good food handling practices may have resulted
in contamination of the buffet food. In order to
prevent such outbreaks in the future, caterers need
to ensure staff are adequately trained and employ-
ing appropriate food preparation and handling
practices to reduce potential risks when catering
for large groups.
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SURVEILLANCE SNAPSHOT OF CLOSTRIDIUM
DIFFICILE INFECTION IN HOSPITALS ACROSS
QUUEENSLAND DETECTS BINARY TOXIN PRODUCING

RIBOTYPE UK 244

Charlotte A Huber, Lisa Hall, Niki F Foster, Mareeka Gray, Michelle Allen, Leisha J Richardson, Jennifer Robson,

Renu Vohra, Sanmarie Schlebusch, Narelle George, Graeme R Nimmo, Thomas V Riley, David L Paterson

Abstract

In North America and Europe, the binary toxin posi-
tive Clostridium difficile strains of the ribotypes 027
and 078 have been associated with death, toxic
megacolon and other adverse outcomes. Following
an increase in C. difficile infections (CDlIs) in
Queensland, a prevalence study involving 175 hos-
pitals was undertaken in early 2012, identifying
168 cases of CDI over a 2 month period. Patient
demographics and clinical characteristics were
recorded, and C. difficile isolates were ribotyped
and tested for the presence of binary toxin genes.
Most patients (106/168, 63.1%) were aged over
60 years. Overall, 98 (58.3%) developed symptoms
after hospitalisation; 89 cases (53.0%) developed
symptoms more than 48 hours after admission.
Furthermore, 27 of the 62 (67.7%) patients who
developed symptoms in the community had been
hospitalised within the last 3 months. Thirteen of
the 168 (7.7%) cases identified had severe disease,
resulting in admission to the Intensive Care Unit or
death within 30 days of the onset of symptoms. The
3 most common ribotypes isolated were UK 002
(22.9%), UK 014 (13.3%) and the binary toxin-
positive ribotype UK 244 (8.4%). The only other
binary toxin positive ribotype isolated was UK 078
(n=1). Of concern was the detection of the binary
toxin positive ribotype UK 244, which has recently
been described in other parts of Australia and New
Zealand. No isolates were of the international epi-
demic clone of ribotype UK 027, although ribotype
UK 244 is genetically related to this clone. Further
studies are required to track the epidemiology of
ribotype UK 244 in Australia and New Zealand.
Commun Dis Intell 2014,;38(4):E279-E284.

Keywords: Clostridium difficile; disease
surveillance; hospitals

Introduction

Clostridium difficile commonly causes infectious
diarrhoea and is the main aetiological agent of
pseudomembranous colitis.! C. difficile strains
of the ribotypes UK 027 and UK 078 have been
associated with severe adverse outcomes such as
toxic megacolon, colonic perforation, peritonitis,

CDI Vol 38 No 4 2014

and increased mortality rates in North America
and Europe.” The hypervirulence of these strains
has been attributed to the increased production
of toxins A and B, as well as the presence of the
binary toxin.’

Following the first report of local transmission of
C. difficile ribotype UK 027 in Australia in 2009," a
national laboratory survey was performed, but d1d
not detect any strains of potentially hypervirulent
ribotypes in Queensland (unpublished data, per-
sonal communication, T Riley). Between October
2011 and early 2012, we observed an increase
in C. difficile infections (CDI) in Queensland
Health facilities using passive surveillance of
diagnostic laboratory pathology results.’ Here we
provide a more detailed state-wide snapshot of the
epidemiology of hospital-identified CDI cases in
Queensland in early 2012.

Methods
Study design and definitions

All Queensland public hospitals (n=170) and
5 private hospitals in Queensland, were invited
and agreed to take part in the cross-sectional prev-
alence study. Between 10 April and 15 June 2012,
patients aged over 2 years with diarrhoea at admis-
sion or during hospitalisation and testing positive
for C. difficile were included in the study. The
Australian definitions of hospital identified CDI°
were used to identify cases, and classify recurrence
and severe disease. A summary of these definitions
are provided in Table 1. Patient samples collected
during this time were cultured when available.
C. difficile isolates were ribotyped and screened for
the presence of the binary toxin in order to investi-
gate the prevalence of epidemic strains.

Surveillance data collection and analysis

Basic demographic and clinical data including
data on patient location at onset of symptoms,
history of recent hospitalisation and antibiotic use
were collected by infection control practitioners on
a one page survey. Data were subsequently submit-
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ted to the Centre for Healthcare Related Infection
Surveillance and Prevention (CHRISP) and
entered into a spreadsheet. CHRISP is the state-
wide unit responsible for overseeing healthcare
associated infection surveillance, and prevention
and control policy in Queensland public facili-
ties (www.health.qld.gov.au/chrisp). A follow-up
survey was conducted 30 days after symptom
onset to determine the prevalence of severe CDI
using Australian surveillance guidelines (Table 1).
De-identified data were imported into IBM SPSS
version 20 for further descriptive analysis, includ-
ing chi-squared tests for differences in proportions.

Laboratory methods

C. difficile was cultured from stool specimens that
tested C. difficile toxin positive by either polymer-
ase chain reaction (PCR) or enzyme immunoassay
(EIA) at the referring laboratories. At the time
of this snapshot a testing algorithm was in place
across Queensland to ensure consistency in labora-
tory methods used. PCR ribotyping was performed
as previously described.”® Briefly, genomic DNA
was extracted from 24 hour horse blood agar
cultures using the UltraClean Microbial DNA
Isolation kit (MO BIO Laboratories Carlsbad,
CA, United States) then PCR ribotyping was
performed, using an ABI 3130 capillary sequencer
(Applied Biosystems) with a GeneScan™ 1200
LIZ® Size Standard (Applied Biosystems). The
capillary sequencer data were uploaded to the
Webribo database (http://webribo.ages.at/).
ribotypes were determined for a representatwe
of each Webribo ribotype, using the Anaerobe
Reference Unit (Cardiff, UK) nomenclature
where reference strains were available. This was
done by comparing PCR products, concentrated
using the Qiagen MinElute PCR purification
kit, then separated using the QIAxcel capillary
electrophoresis platform (Ambion Inc, Austin,
Texas), to the UWA/PathWest reference library as
previously described."” The library consisted of 50
UK ribotypes including 15 reference strains from
the European Centre for Disease Prevention and
Control and the most prevalent PCR ribotypes
circulating in Australia. If a UK ribotype could
not be assigned, local nomenclature (QX type) or
webribo (WR type) nomenclature was assigned.
Screening for binary toxins was performed as pre-
viously described.”

Ethics

This study was considered to be a quality assur-
ance audit by the Department.

In Queensland, the use of confidential patient
information for audit is legislated under Section

62H of the Health Services Act 1991. Approval
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was obtained from the Chief Health Officer of
Queensland Health, and Chief Executive Officers
of each private facility.

Ethical approval for this surveillance was not
required as: surveillance of CDI in Queensland
Health facilities is required in accordance with the
Queensland Health Protocol for the Surveillance
of Healthcare Associated Infection; private hos-
pitals in Queensland are required to undertake
infection control surveillance in accordance with
the Infection Control Standard of the Private
Health Facilities Act 1999.

Results
Patient characteristics

During the audit period, a total of 168 CDI cases
were identified. The patients ranged in age from
3 to 100 years, with a median age of 68.5 years.
A total of 36 cases were reported from private
hospitals. Key descriptive variables such as age
and location at onset of symptoms were compared
using chi-square tests and did not significantly
vary between private and public hospital patients
so the data were combined. A summary of patient
characteristics is shown in Table 1.

The majority of cases (98/168, 58%) developed
symptoms following hospitalisation, however in
nine of these patients, symptoms began within
48 hours of admission. Five of the nine had a record
of previous hospitalisation in the last month. Of
the 62 cases that were community-onset, 27 (43%)
had been admitted to a hospital in the previous
month and 15 (24%) in the previous 1 to 3 months.
Fifteen (9%) of the CDI cases were admitted from
a residential or long term care facility (R/LTCEF).
However, only four of these cases had onset of

symptoms within their R/LTCEF.
Severe disease

Thirteen (7.7%) CDI cases were classified as severe
disease using surveillance definitions. Nine of the
13 had been admitted to hospital in the previous
3 months. No patients with severe CDI had been
admitted from an R/LTCF.

The 30-day mortality following diagnosis was
3.6%. Of the 6 patients who died, four had been
admitted to hospital within the past month, two
had recurrent CDI and two had onset of symp-
toms in the community. All 6 cases had been pre-
scribed antibiotics in the last month. The mean
age of these patients was 75.8 years, (95% CI:
67.1-84.6), which was significantly greater than
CDI patients who did not develop severe disease

(62.1 years, 95% CI: 57.1-67.0). Due to the pres-
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Table 1: Clostridium difficile infections patient characteristics

Number of cases
Survey variable (n=168) Percentage

Age range

2-20 10 6.0
21-40 22 13.1
41-60 30 17.9
61-80 59 35.1
80+ 47 28.0
Sex

Male 86 51.2
Female 82 48.8
Patient location at onset of symptoms

Hospital 98 58.3
Residential/long term care facility 4 2.4
Community 62 36.9
Not reported 4 24
Previous hospitalisation

Within the last month 86 51.2
Within last 1-3 months 33 19.6
More than 3 months ago 16 9.5
No previous hospitalisation 19 11.3
Not reported 14 8.3
Admission from residential/long term care facility

Within the last month 15 8.9
No previous residential/long term care admission 153 9141
Is this episode a recurrence (within 8 weeks of onset of previous episode)?

Yes 20 11.9
No 135 80.4
Not reported 13 7.7
Antibiotic therapy in the last month

Yes 136 81.0
No 13 7.7
Not reported 19 11.3
Severity of disease

Intensive care admission for CDI 7 4.2
Colectomy due to CDI 0 0.0
Mortality within 30 days related to infection 6 3.6
No severe disease 91 54.2
Not reported 64 38.1

CDI  Clostridium difficile infections.
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ence of significant co-morbidities it was difficult
to ascertain whether the primary cause of death
in these patients was CDI.

Ribotyping data

C. difficile isolates were obtained from 83 (81.4%)
of 102 specimens submitted for culture. The preva-
lence of ribotypes detected is shown in Table 2.
The most commonly isolated ribotype was UK 002
(22.9%), and UK 014 was the 2nd most prevalent
(13.3%). Ribotypes UK 014 and UK 020 are often
combined due to difficulty distinguishing between
their ribotyping patterns. The UK 014/020 group
constituted 19.3% of isolates.

Table 2: Prevalence of ribotypes detected
during the study n = 83

Ribotype “ % of isolates

UK 002 19 22.9
UK 014 11 13.3
UK 244 7 8.4
QX 014 WR Al-37 5 6.0
UK 056 5 6.0
UK 043 4 4.8
UK 020 3 3.6
QX 025 2 2.4
QX 150 WR 632 2 2.4
UK 014/020 2 2.4
UK 017 2 2.4
UK 049 2 2.4
UK 054 2 2.4
UK 070 2 2.4
Unique* 15 18.1

* Includes UK 005, UK 015/191, UK 018, UK 070, UK
076, UK 078, UK 087, UK 126, QX 026 WR 404, QX
029 WR 409, QX 033 WR AI-83, QX 072 WR 629, QX
095 WR Al-34, QX 266 WR 637 and QX 291 WR 641.

There were no isolates of ribotype UK 027, and
only 1 isolate was ribotype UK 078. This case
(a 46-year-old male) had onset of symptoms more
than 48 hours after admission to hospital, and did
not develop severe disease.

Ribotype UK244 was the 3rd most common
ribotype circulating with 7 cases detected. Further
detail on the cases infected with ribotype UK 244
1s presented in Table 3.

Discussion

The results of this snapshot give insight into the
burden of disease as well as the prevalence of
hypervirulent C. difficile strains in Queensland.
In Queensland all public hospitals (n = 170)
are serviced by Pathology Queensland or Mater
Pathology laboratories, with consistent laboratory
protocols, and data stored in a centralised data-
base. As a result we were able to identify all public
hospital CDI cases during this time. In addition,
with the support of five of the largest private
facilities in the state, and their pathology pro-
viders, this study provided a detailed state-wide
picture of the prevalence of cases, demographic
and clinical risk factors and circulating ribotypes.

The study emphasised the importance of timely
surveillance by infection control practitioners
(ICPs). We were able to gather very useful infor-
mation with the support of ICPs, to confirm that
CDI is not just a hospital issue in Queensland,
with 37% (62/168) of cases developing symptoms

in the community.

We believe previous admission to hospital may
still play a role in cases with onset of symptoms
in the community and residential care facilities.
The majority of cases in this study developed
symptoms only after hospitalisation (98/168 58%).
Of the 9 patients who had their onset within
48 hours of hospital admission, five had had a

previous hospital admission in the last month.

Table 3: Characteristics of patients infected with Clostridium difficile ribotype 244

Age (years) m Hospital type Onset of symptoms Severity of disease

F Private Community No severe disease
85 F Public Community No ICU admission
42 F Public Community No No severe disease
25 M Public Hospital No No severe disease
82 F Public Hospital No Died
88 F Public Hospital Yes Unknown
52 M Public Hospital No No severe disease

ICU Intensive care unit.
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Of the 62 cases who developed symptoms in the
community, 27 (44%) had been admitted to a
hospital in the previous month and 15 (24%) in
the previous 1 to 3 months. Frequent movement
of patients between hospital and the community
may contribute to the challenge of determining
the true place of exposure, making traditional
classifications of healthcare versus community
associated infection misleading."

Thirteen of the 168 (7.7%) CDI cases were clas-
sified as severe. The 30-day mortality was 3.6%.
However, due to the advanced age of the 6 patients
who died, as well as the presence of co-morbidities,
it was difficult to ascertain whether the primary
cause of death in these patients was CDI.

Only 49% of cases had an isolate ribotyped. We
believe this is still representative of circulating
ribotypes, as there did not appear to be any par-
ticular hospitals or laboratories more likely to have
their samples successfully typed. Unfortunately,
we were not able to ribotype strains from all cases
of severe disease. Clinicians should be reminded to
notify ICPs of suspected cases of severe disease in a
timely fashion, as they are best placed to liaise with
laboratories to ensure typing occurs.

Of the 102 specimens obtained for culture, 83 were
successfully cultured and ribotyped. Of those
ribotyped the most frequently isolated ribotype
was UK 002 (19/83, 22.9%), which has also been
most commonly detected in other regions of the
world, such as Southern Scotland,” and Hong
Kong where it has been associated with increased
sporulation.” Ribotype UK 014 was the 2nd most
prevalent ribotype (13.3%). Ribotypes UK 014
and UK 020 are often combined due to difficulty
distinguishing between their ribotyping patterns.
The UK 014/020 group constituted 19.3% of iso-
lates. This was concordant with a European study
reporting a combined prevalence of 16%."

There were no isolates of ribotype UK 027,
which is known to have caused severe disease in
North America and Europe.” Only 1 isolate was
ribotype UK 078, a community-associated strain
with increased potential to cause severe disease.”
However, this case (a 46-year-old male) had onset
of symptoms more than 48 hours after admission
to hospital, and did not develop severe disease.
The link between the presence of hypervirulent
strain type and severity of disease remains dif-
ficult to elucidate, although evidence for the
importance of strain type as an independent
risk factor is increasing.’ In the United States of
America, the CDI epidemic saw the emergence
of ‘hypervirulent’ strains in an older and sicker
population, which made it challenging to deter-
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mine whether the rise in severity was due to the
pathogen, or due to other host factors such as age
and co-morbidities."®

There has been Australia-wide interest in the
prevalence of ribotype 244 — a recently described
strain that appears to be closely related to 027, and
which is possibly of similarly high virulence.” In
Australia, ribotype 244 was first detected by The
University of Western Australia in specimens from
a large Sydney hospital (personal communication,
T Riley, 22 April 2013). Ribotype 244 has since
been detected in several parts of Australia, and in
New Zealand where it was associated with severe
disease and community onset of infection.®"

The risk of ribotype UK 244 in the Queensland
population is unknown. Although in other
Australian jurisdictions ribotype 244 has previ-
ously been reported to be a community ribotype
associated with a high probability of severe
disease, this was not uniformly the case in this
Queensland study. Lim et al have recently pub-
lished a case-control study of 14 ribotype 244
cases, matched by hospital locality and date of
diagnosis to 24 controls; demonstrating a clini-
cally, but not statistically significant increase in
severity and 30 day mortality."”

Further larger studies, incorporating a more
geographically representative range of hospitals,
may be required to determine the risk associ-
ated with this ribotype in Australia. In addition,
regardless of ongoing efforts to monitor hospital
infections,’ it would be useful for a continuous
national passive surveillance program to be con-
sidered, with periodic ribotyping. This type of
surveillance, such as that undertaken for nation-
ally notifiable conditions, would assist decision
makers to determine the level of risk to the com-
munity, and plan public health interventions in
a more timely fashion.

Acknowledgements

This study was a collaborative effort between:
Infection Control Practitionerswithin Queensland
Health and the following private hospitals, Mater
Health Services (Private), Greenslopes Private
Hospital, St Andrew’s Hospital, Wesley Hospital,
Holy Spirit Northside; Pathology Queensland
including the Mlcroblology Discipline Working
Party and the Central Sequencing Service;
Sullivan and Nicolaides Pathology, Queensland
Medical Laboratory and Mater Pathology; the
Queensland Health Centre for Healthcare
Related Infection Surveillance and Prevention
and the University of Queensland Centre for
Clinical Research.

E283



Original articles

Author details

Dr Charlotte A Huber!
Dr Lisa Hall?3

Dr Niki F Foster #

Ms Mareeka Gray?

Ms Michelle Allen?3

Ms Leisha J Richardson’
Dr Jennifer Robson®

Dr Renu Vohra®

Dr Sanmarie Schlebusch®
Ms Narelle George®

Prof Graeme R Nimmo?
Prof Thomas V Riley*1°
Prof. David L Paterson®2°

1.

>

SN

10.

University of Queensland Centre for Clinical Research,
Royal Brisbane and Women’s Hospital, Brisbane,
Queensland

Centre for Healthcare Related Infection Surveillance and
Prevention, Queensland Health, Brisbane, Queensland
Institute  of Health and Biomedical Innovation,
Queensland  University of Technology, Brisbane,
Queensland

School of Pathology and Laboratory Medicine, University
of Western Australia, Crawley, Western Australia
Sullivan Nicolaides Pathology, Brisbane, Queensland
Queensland Medical Laboratories, Brisbane, Queensland
Mater Pathology, Brisbane, Queensland

University of Queensland, Brisbane, Queensland
Central Microbiology Laboratory, Pathology Queensland,
Brisbane, Queensland

PathWest Laboratory Medicine WA, Nedlands, Western
Australia

Corresponding author: Professor David Paterson, University
of Queensland Centre for Clinical Research, Level 8, Building
71/918, Royal Brisbane and Women'’s Hospital, HERSTON
QLD 4029. Telephone: +61 7 3346 6074. Email: david.
antibiotics@gmail.com

References

1.

Kelly CP, Pothoulakis C, LaMont JT. Clostridium difficile
colitis. N Engl J Med 1994;330(4):257-262.

Clements AC, Magalhaes RJ, Tatem AJ, Paterson DL,
Riley TV. Clostridium difficile PCR ribotype 027: assess-
ing the risks of further worldwide spread. Lancet infect

Dis 2010;10(6):395-404.

Walker AS, Eyre DW, Wyllie DH, Dingle KE, Griffiths D,
Shine B, et al. Relationship between bacterial strain type,
host biomarkers, and mortality in Clostridium difficile
Infection. Clin Infect Dis 2013.

Richards M, Knox J, Elliott B, Mackin K, Lyras D,
Waring LJ, et al. Severe infection with Clostridium diffi-
cile PCR ribotype 027 acquired in Melbourne, Australia.
Med J Aust 2011;194(7):369-371.

Slimings C, Armstrong P, Beckingham WD, Bull AL,
Hall L, Kennedy KJ, et al. Increasing incidence of
Clostridium difficile infection, Australia, 2011-2012.
Med J Aust 2014;200(5):272-276.

E284

Australian definitions of hospital identified CDI [online]
Available  from:  http://www.safetyandquality.gov.au/
our-work/healthcare-associated-infection/national-hai-
surveillance-initiative/

Indra A, Huhulescu S, Schneeweis M, Hasenberger P,
Kernbichler S, Fiedler A, et al. Characterization
of Clostridium difficile isolates using capillary gel
electrophoresis-based PCR ribotyping. J Med Microbiol
2008;57(Pt 11):1377-1382.

Stubbs SL, Brazier JS, O’Neill GL, Duerden Bl. PCR
targeted to the 165-23S rRNA gene intergenic spacer
region of Clostridium difficile and construction of a
library consisting of 116 different PCR ribotypes. J Clin
Microbiol 1999;37(2):461-463.

Carson KC, Boseiwaga LV, Thean SK, Foster NF,
Riley TV. Isolation of Clostridium difficile from faecal
specimens—a comparison of chromID C. difficile agar

and cycloserine-cefoxitin-fructose agar. J Med Microbiol
2013;62(Pt 9):1423-1427.

. Stubbs S, Rupnik M, Gibert M, Brazier J, Duerden B,

Popoff M. Production of actin-specific  ADP-
ribosyltransferase (binary toxin) by strains of Clostridium
difficile. FEMS Microbiol Lett 2000,186(2):307-312.

Eyre DW, Cule ML, Wilson DJ, Griffiths D, Vaughan A,
QO’Connor L, et al. Diverse sources of C. difficile infec-
tion identified on whole-genome sequencing. N Engl J

Med 2013;369(13):1195-1205.

. Taori SK, Hall V, Poxton IR. Changes in antibiotic sus-

ceptibility and ribotypes in Clostridium difficile isolates
from southern Scotland, 1979-2004. J Med Microbiol
2010,59(Pt 3):338-344.

. Cheng VC, Yam WC, Lam OT, Tsang JL, Tse EY, Siu GK,

et al. Clostridium difficile isolates with increased sporula-
tion: emergence of PCR ribotype 002 in Hong Kong. Eur
J Clin Microbiol Infect Dis 2011;30(11):1371-1381.

. Bauver MP, Notermans DW, van BBH, Brazier JS,

Wilcox MH, Rupnik M, et al. Clostridium difficile
infection in Europe: a hospital-based survey. Lancet

2011;377(9759):63-73.

. Walker AS, Eyre DW, Wyllie DH, Dingle KE, Griffiths D,

Shine B, et al. Relationship between bacterial strain type,
host biomarkers, and mortality in Clostridium difficile
infection. Clin Infect Dis 2013;56(11):1589-1600.

. Aronoff DM. Editorial commentary: Host-pathogen

interactions in Clostridium difficile infection: it takes two
to tango. Clin Infect Dis 2014;58(10):1401-1403.

Valiente E, Dawson LF, Cairns MD, Stabler RA, Wren BW.
Emergence of new PCR ribotypes from the hyperviru-
lent Clostridium difficile 027 lineage. J Med Microbiol
2012;61(Pt 1):49-56.

. De AMN, Heffernan H, Dervan A, Bakker S, Freeman JT,

Bhally H, et al. Severe Clostridium difficile infection in
New Zealand associated with an emerging strain, PCR-

ribotype 244. N Z Med J 2013;126(1380):9-14.

19. Lim SK, Stuart RL, Mackin KE, Carter GP, Kotsanas D,

Francis MJ, et al. Emergence of a ribotype 244 strain of
Clostridium difficile associated with severe disease and
related to the epidemic ribotype 027 strain. Clin Infect
Dis 2014,58(12):1723-1730.

CDI Vol 38 No 4 2014



Original articles

HISTAMINE FISH POISONING IN AUSTRALIA, 2001

10 2013

Katrina E Knope, Timothy S Sloan-Gardner, Russell J Stafford

Abstract

We report on histamine fish poisoning outbreaks
in Australia from 2001 to 2013. Histamine fish
poisoning results from the ingestion of histamine
contained within the flesh of certain fish species
that naturally contain histidine, which has been
converted to histamine by spoilage bacteria fol-
lowing poor handling or temperature control after
harvesting. While symptoms vary, allergic symp-
toms such as facial flushing, headaches and rashes
are frequently reported. Using the OzFoodNet
outbreak register, published case reports and
surveillance reports, we found data on 57 out-
breaks of histamine fish poisoning, which affected
187 people, of whom 14% were hospitalised.
There were no deaths reported. Outbreaks were
generally small in size, with a median of 2 cases
per outbreak (range 1 to 22 people), with 88%
of outbreaks comprising less than 5 people. Tuna
(in the family Scombridae) was the most frequently
reported food vehicle, while 18 outbreaks involved
non-scombridae fish. Median incubation periods
among the outbreaks were short; being less than
1 hour for 22 outbreaks. The most frequently
reported symptoms were diarrhoea and rash.
Symptoms of facial/body flushing were reported
for at least one case in 19 outbreaks and tingling,
burning or swelling of the skin, especially around
the lips for at least 1 case in 13 outbreaks. In
3 outbreaks, one or more cases were reported to
have had respiratory distress or difficulty breath-
ing. While the condition is often mild, improved
recognition and appropriate treatment is impor-
tant, as it will reduce the possibility of any severe
health effects resulting from this condition. Key
features of histamine fish poisoning outbreaks are
the high attack rate, rapid onset, the typical symp-
toms and their short duration. Commun Dis Intell
2014;38(4):E285-E293.

Keywords: foodborne disease, histamine fish
poisoning, OzFoodNet, scombroid, outbreaks

Introduction

Scombroid (or histamine fish) poisoning derives
its name from the family of dark fleshed fish, or
Scombridae (tuna and mackerel), with which it
was first associated.! The illness is a chemical
intoxication that occurs after the ingestion of bac-
terially contaminated fish that contain high levels
of histamine.” * Non-scombroid fish with relatively
high levels of naturally-occurring histidine in their
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flesh, including mahi-mahi (dolphinfish), sword-
fish, salmon, sardines and marlin have since been
implicated, thus the disease is now more accurately
described as histamine fish poisoning.” *

Symptom onset is rapid, usually within minutes to
a few hours after consumption of the implicated
fish.”> Symptoms may vary for different individu-
als depending on underlying medical conditions
and medications but can include flushing of the
face, neck and upper arms, oral numbness and/or
burning, metallic taste, headache, itchy rash, hives,
nausea, vomiting, diarrhoea and difficulties swal-
lowing. The illness is generally self-limiting and
recovery usually occurs within 24 hours. When
required, antihistamines are used to treat symp-
toms.” There have been reports of more severe
presentations including hypotension, tachycardia,
palpitations, respiratory distress and shock,”®’ with
a report of histamine fish poisoning leading to
asthma exacerbation."

There are 3 elements that are required for hista-
mine fish poisoning to occur. Firstly, the fish must
have high levels of free histidine present. Secondly,
certain bacteria that produce the enzyme histidine
decarboxylase, particularly Morganella morganii,
Klebsiella pneumoniae or other Enterobacteriaceae
must be present in the fish."! This enzyme is
responsible for the conversion of histidine to
histamine."” Lastly, there must be some form of
inappropriate handling or temperate abuse that
allows the multiplication of these bacteria and
thus the production of histamine. As histamine
is heat stable, cooking does not reduce the risk of
illness."” The Food Standards Code states that the
level of histamine in fish and fish products must

not exceed 200 mg/kg."

Diagnosis of histamine fish poisoning is usually
based on the short onset time, clinical symptoms
(including resolution of symptoms following
appropriate treatment), and a history of consump-
tion of fish. Occasionally, leftover fish can be col-
lected and tested for high levels of histamine.

In the United States of America (USA), histamine
fish poisoning accounted for 7.6% of all foodborne
illness outbreaks and 38% of those specifically
seafood-related based on USA foodborne illness out-
break data from the Center for Science in the Public
Interest from 1990 to 2003." There were 223 out-
breaks of histamine poisoning, affecting 865 people
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in the US between 2000 and 2007.” Combining
this with USA poison control centre data from the
National Poisoning Data System for 2005 to 2009,
and using a model to similar to Scallan et al.,'® they
estimated that there are 35,142 histamine fish poi-
soning cases annually in the USA.

Histamine poisoning is not notifiable in any state
or territory in Australia; hence there is very lim-
ited data available on the incidence of this illness.
Public health data collected on histamine poison-
ing is usually derived from outbreak investigations
in those jurisdictions in which two or more cases of
suspected foodborne illness is notifiable. Based on
data circa 2000, OzFoodNet estimates that there
are approx1mately 280 cases of histamine fish poi-
soning annually in Australia.””

Few outbreaks and cases of histamine fish poison-
ing occurring in Australia prior to 2001 have been
reported in the literature. An outbreak related
to tailor fish was reported in 1985,"® an outbreak
related to a tuna dish served at a restaurant with
two cases was reported in 1993 and 2 separate
outbreaks involving a total of 7 cases related to
West Australian salmon cooked in 2 private homes
were reported in 1992.”" This study represents the
first published analysis of national histamine fish
poisoning cases. We aimed to describe the epide-
miology of histamine fish poisoning cases between

2001 and 2013.

Methods
Study type

We conducted a retrospective descriptive case series
analysis of outbreaks and single cases of histamine
fish poisoning that occurred in Australia between

2001 and 2013.
Case definition

Outbreaks and single cases where histamine fish
poisoning (or scombroid) was listed as the suspected
or confirmed aetiology and where onset of the first
case (or the single case) occurred during the period

2001 to 2013 were included in the analysis.
Data collection

Data were collected from 3 different sources: pub-
lished literature, the OzFoodNet outbreak register
and OzFoodNet fortnightly enteric surveillance
reports. These latter 2 sources are not publically
available.

The details of histamine fish poisoning cases

or outbreaks identified through the literature or
fortnightly enteric surveillance reports but not
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recorded in the outbreak register were confirmed
with OzFoodNet epidemiologists in the state or
territory where the outbreak occurred. A prelimi-
nary report was obtained for 1 outbreak that had
not yet been entered into the outbreak register. A
single outbreak that was reported in the literature
but not included in the OzFoodNet outbreak reg-
ister was also included.” For the purposes of the
analysis, single cases of histamine fish poisoning
were treated as outbreaks.

Data were summarised by the number of out-
breaks, number affected, median incubation
period, the range of reported symptoms and those
most commonly reported, whether cases required
hospitalisation or other medical treatment, the
food vehicles involved and levels of contamina-
tion in the foods, the settings where the food was
cooked and the factors contributing to the foods
involved in the outbreaks becoming contaminated.
For the purpose of the analysis, the setting was
defined as the place where the food was cooked.
Analyses were carried out in Microsoft Excel®.

The year and month of onset was calculated from
the date of onset of symptoms for the first case in
the outbreak, known as the onset date.

Human research ethics approval

Human research ethics committee approval was
not sought or required because the information
about outbreaks was collected under state and ter-
ritory public health legislation, and this analysis
is consistent with the purpose for which the data
were collected.

Results
Epidemiological features

There were 57 outbreaks of histamine fish poison-
ing in Australia between 2001 and 2013 (Figure)
(Appendix). Nine of these were incidents involving
a single person. The OzFoodNet outbreak register
contained information on 41 of these outbreaks,
while a further 14 were identified through the
fortnightly enteric disease surveillance reports, one
through an OzFoodNet Epidemiologist sending in
a preliminary outbreak summary and one through
a published outbreak summary.”! Clinically com-
patible illness was reported by 187 people, with
90 people requiring treatment from a medical
practitioner, including 27 people (14%) in 13 out-
breaks who required hospitalisation. There were
no reported deaths.

Outbreaks were generally small in size, with
a median of 2 cases per outbreak (range 1 to

22 people), with 88% of outbreaks (50/57)
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comprising less than 5 people. Attack rates were
high, with 35% of people (105/299) who were
known to have consumed the foods becoming
ill. Attack rates were between 80% and 100% for
the outbreaks for which an attack rate could be

calculated (n=18).

All states and territories except Western Australia
reported at least one outbreak. Outbreaks occurred
in all years except 2002, and there was no clear
seasonal trend, although February was the most
frequent month of onset (11/57 outbreaks).

Median incubation periods for the outbreaks were
short; being less than 1 hour for 39% (22/57) of
outbreaks. In five of these, the median incuba-
tion period was reported to have been 15 minutes
or less. In the remaining 35 outbreaks; 19 had a
median incubation period of 1 hour and seven
had a median incubation period of between 2 and
4 hours while the median incubation period was
unknown or not provided for 9 outbreaks.

Frequency data for symptoms experienced by cases
was not reported for all outbreaks, and the range
of symptoms reported varied across outbreaks. For
those cases where information of symptoms were
available, the most frequently reported symptoms

were diarrhoea (78%, 68/87) and rash (77%, 65/84),
while nausea, vomiting, fever and abdominal pain
were each reported for approximately half of the

cases (between 43% and 56%) (Table 1).

Additional information about symptoms were
recorded for some outbreaks in a free text com-
ments field. Symptoms reported in this field
included facial/body flushing (19 outbreaks),
skin-related symptoms (tingling or burning or
swelling of skin especially around the lips, but also
fingers) (13 outbreaks), headache (10 outbreaks)
and cardiac symptoms (racing heart or palpitations
or tachycardia or bradycardia) (10 outbreaks). Four
cases were reported to have had respiratory distress

or difficulty breathing.
Exposure settings

Outbreaks were most commonly associated with
foods prepared in restaurants (47%, 27 outbreaks)
and private residences (35%, 20 outbreaks). A
small number of outbreaks were associated with
foods that were commercially manufactured (5%,
3 outbreaks) (Table 2). The 3 commercially manu-
factured foods were tinned tuna (2 outbreaks) and
anchovies (1 outbreak).

Figure: Outbreaks of histamine fish poisoning, Australia, 2001 to 2013, by year and state or
territory,* and inset: outbreaks of histamine fish poisoning between 2001 and 2013, by month?
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One outbreak in the Australian Capital Territory involving 4 cases is reported by year of publication because no onset dates are
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Table 1: Frequency data for symptoms reported for cases in outbreaks of histamine fish

poisoning, Australia, 2001 to 2013

Proportion of cases
reporting symptom

Number of outbreaks | Number of cases with | Number of cases with i
Symptom with information symptom information available %
44 68 87 78

Diarrhoea

Rash 45 65 84 77
Nausea 41 35 62 56
Vomiting 42 14 28 50
Fever 41 23 49 47
Abdominal pain 41 20 47 43

Table 2: Food vehicles involved in outbreaks of histamine fish poisoning, Australia 2001 to 2013,

by setting where the food was cooked

Private Commercially Commercial
Food vehicle Restaurant | residence | manufactured caterer Total
12 13 2
0

Tuna 2 0 1 2 32
Mabhi-mahi 7 1 0 0 0 0 8
Yellowtail kingfish/ 3 0 0 0 0 1 4
kingfish

Fish-unknown 2 1 0 0 0 0 1 4
species

Butterfish/ 1 0 0 0 1 0 0 2
rudderfish

Seafood marinara 1 0 1
Seafood extender 0 1
Seafood — 0 1 1
unknown

Sardines 0 1 0 0 0 0 0 1
Mullet 0 1 0 0 0 0 0 1
Marlin 1 0 0 0 0 0 0 1
Anchovies 0 1 0 0 0 0 0 1
Total 27 20 2 2 1 1 4 57

Suspected food vehicles

Tuna (in the family Scombridae) was the most
frequently reported food vehicle (57%, 32 out-
breaks) (Table 2), while 18 outbreaks involved
nonScombridae fish, including mahi-mahi (14%,
8 outbreaks) and yellowtail kingfish, or kingfish
(7%, 4 outbreaks). Levels of histamine in the
foods associated with illness were reported for
24 outbreaks. Unacceptable levels of histamine
(>200 mg/kg) were confirmed in the fish or sea-
food samples during 16 (28%) outbreak investiga-
tions, ranging between 270 mg/kg and 7,000 mg/
kg (Appendix). In 6 outbreaks, the food was not
considered to have been epidemiologically impli-
cated. For 1 further outbreak, foods were stated to
have been positive for histamine, but levels were
not stated, and for another outbreak, histamine
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levels were reported to be high, but levels were
not stated. For 4 outbreaks, results for multiple
samples were available, and the levels of hista-
mine in the seafood varied widely between sam-
ples, for example, ranging between 160 mg/kg and
5,100 mg/kg for samples taken during 1 outbreak

investigation.

The source countries for the fish products
involved in the outbreaks were rarely reported.
In 6 outbreaks, the foods involved were thought
to have been imported from overseas. Five of
these involved foods imported from Indonesia
(4 were tuna and 1 was mahi-mahi) and 1 out-
break involved tinned anchovies imported from
Morocco. Two further outbreaks involved canned
tuna, but the country of origin of the tuna was
not specified.

CDI Vol 38 No 4 2014
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Possible factors contributing to contamination

Possible factors contributing to the production of
toxics levels of histamine in the food were collected
systematically for the 41 outbreaks reported in the
OzFoodNet outbreak register, while descriptions
of possible process failures were also available for
eight of these. No information on contributing fac-
tors was available for the 16 outbreaks (including
the 9 incidents involving a single person) that were
identified from sources other than the outbreak
register. In two-thirds of the outbreaks (66%, 27/41),
investigators reported that inadequate refrigeration,
or foods being left at room temperature contributed
to toxin production, but this was only confirmed by
visual observation for one of the outbreaks.

Discussion

This study represents the first national analysis of
histamine fish poisoning cases in Australia. Over
the study period, there were 57 outbreaks affecting
187 people, of whom 14% required hospitalisa-
tion. The outbreaks reported here are similar to
the number reported internationally. In the USA
between 2000 and 2007, there were 223 outbreaks
of histamine fish poisoning affecting 865 people
In Europe, 34 outbreaks of histamine fish poison-
ing were reported in 2012, with a total of 241 cases,
of which 14 were hospitalised.” France and Spain
contributed 68% of the cases.”

The small size of the outbreaks precluded more
detailed analysis of the association between food
and illness. However, the descriptive epidemiol-
ogy of the outbreaks did contribute to identifying
linked cases with a common food exposure. The
foods involved in the outbreaks reported here were
most frequently Scombridae fish (tuna), but the
consumption of other fish species (mahi-mahi)
were shown to also be important causes of hista-
mine fish poisoning.

Where histamine levels in the foods associated with
illness were reported, two-thirds contained a con-
centration of histamine that exceeded the acceptable
level under the Food Standards Code," however,
there were 7 outbreaks where the histamine con-
centrations were below the maximum acceptable
levels. Bartholomew et al. noted that some people
displayed clinically compatible symptoms of his-
tamine fish poisoning after consuming fish with
levels of <200 mg/kg.” The toxic dose threshold for
histamine in food is unknown, though factors such
as the part of the fish eaten and individual suscepti-
bility may increase the toxic effect.®

The most frequent setting involved in the outbreaks

was restaurants. This is similar to outbreaks reported

for Europe in 2012, where 50% of outbreaks were
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from this setting. In contrast, only 12% of European
outbreaks were reported from private homes.”” The
point at which the fish became contaminated, or at
which histamine levels in the flesh began to increase
cannot be determined from the data presented here,
because data are presented by the place where the
food was cooked. Once histamine is formed, appro-
priate handling, and even canning will not reduce
the risk of health effects in consumers, as it is heat
stable. This is demonstrated through the outbreaks
reported here, with 3 outbreaks involving canned

fish.

Hospitalisation information for histamine fish
poisoning outbreaks is likely to underestimate the
proportion of illnesses that might be considered
serious. Investigators report that cases frequently
present to emergency departments (Jennie Musto
personal communication), but emergency depart-
ment presentations are not counted within the
number hospitalised. It is important to note that
emergency department presentation is not always
an indicator of severity, but may also reflect the
time of day (when GP surgeries are closed) or
economic reasons.

While the data presented here contained little
detail on the possible factors leading to contami-
nation, the most important contributing factor
to histamine poisoning is known to be improper
refrigeration of the harvested fish, which enables
bacterial proliferation.”” Rapid chilling of fish
immediately after they are caught will reduce the
risk of histamine formation. It is important that
adequate temperature control is maintained from
harvesting of fish throughout the wholesale and
retail chain to the plate.

A comparison between the number of people
affected per year as reported here (14.4 cases per
year) and OzFoodNet estimates of annual case
numbers (280 cases),” suggests that the cases
reported in this study represent only 5% of cases
occurring in the community each year. The out-
breaks reported here were small in size, but it
1s possible that other cases associated with con-
sumption of the same foods were not reported. A
range of factors may contribute to the small size
of reported outbreaks, or to outbreaks not being
reported. Symptoms of histamine fish poisoning
may often be mild, non-specific, and may resolve
quickly and without treatment, and therefore
the symptoms may be misdiagnosed or missed
altogether, and medical attention may not be
sought. The lack of a laboratory test to confirm
current or recent histamine fish poisoning
further reduces case ascertainment. Histamine
fish poisoning is not a separately notifiable
condition in Australia, and thus cases may only
be reported when an outbreak is known to have
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occurred. In the USA, where it is estimated that
for every histamine fish poisoning case reported
within an outbreak there are 317 cases in the
community, underreporting of histamine fish
poisoning cases still occurs, even in states where
reporting of single cases is required.”

The increasing importance of international trade
in food products can lead to increased risks of
foodborne illness. OzFoodNet reports 2-3 out-
breaks each year involving foods imported into
Australia.”* Six of the outbreaks in this study
involved imported foods, five of them associated
with tuna from Indonesia.

Conclusion

This is the first published national analysis of
cases of histamine fish poisoning in Australia.
Although typically a mild manifestation, hista-
mine fish poisoning can result in more severe
outcomes, including hospitalisation. A combi-
nation of factors including people not seeking
medical care, misdiagnosis, and underreporting
results in the true burden of this disease remain-
ing unknown.
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PUBLIC HEALTH RESPONSE TO A MEASLES OUTBREAK
IN A LARGE CORRECTIONAL FACILITY, QUEENSLAND,

2013

Madhumati Chatterji, Anne M Baldwin, Rajendra Prakash, Susan A Vlack, Stephen B Lambert

Abstract

This report documents the prompt, co-ordinated and
effective public health response to a measles out-
break in Queensland in 2013. There were 17 cases
in a large, high-security, regional correctional facility,
a setting with unique challenges. Recommendations
are provided to reduce the likelihood and magni-
tude of measles outbreaks in correctional facilities.

Commun Dis Intell 2014;38(4):E294-E297.

Keywords: measles, prisoner, justice,
correctional, offender, outbreak, epidemic,
Queensland, guidelines, vaccination

Background

The World Health Organization recently declared
that Australia has been in a period of sustained
measles elimination since at least 2009." However
this does not mean an absence of cases; imported
cases continue to occur in returned international
travellers, and those exposed to them whilst infec-
tious, leading to local outbreaks. By early October
2013, Queensland had experienced more year-to-
date notifications (20) than the annual average of
the previous 5 years (15), with an ongoing outbreak
of 13 cases in South East Queensland.” This report
documents the public health response to an out-
break of measles in a correctional facility. Measles
is a highly contagious disease transmitted by
droplet and airborne routes.” Correctional facilities
present unique challenges for communicable dis-
ease control, for reasons including the close living
conditions, and number and turnover of prisoners

and staff.!
Outbreak

On 29 October 2013, the treating physician of a
South East Queensland, high-security correctional
facility (capacity approximately 1,000 males) noti-
fied the local public health unit (PHU) of 4 pris-

oners with fever and rash suspected to be measles.
Presentations were atypical. One case had a rash

starting in the left thoracic area. Another had a
protracted flu-like illness with severe cough for
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7 days and a rash that started on an elbow before
progressing to the rest of the body. The third had
diffuse spots with maculopapular rash starting
the same day as high fever. The fourth had a
flu-like illness for 2 days with a transient ‘spotty’
rash on the chest. The following day, a 5th pris-
oner was notified with a classical measles rash.
Measles virus was detected by polymerase chain
reaction (PCR) testing of upper respiratory tract
swabs from each case.

Review of case notes for prisoners with recent
rash and fever was undertaken to identify the
primary case. Approximately 2 weeks previously,
a prisoner was diagnosed with a drug rash from
antibiotics administered for a respiratory tract
infection. Following look-back, measles virus
was detected by PCR in a sample taken from the
prisoner. Airborne transmission of the virus is
possible and this case had moved widely in the
correctional facility, sharing facilities with each
of the 5 cases and others during the infectious
period. The exposure period, movements and
genotype (G3) suggest the prisoner acquired the
infection from a community outbreak? before
entering the correctional facility.

Overall, 17 cases were linked to the outbreak
(Table). Cases were laboratory confirmed by PCR,
with the exception of 1 confirmed by measles-
specific immunoglobulin M in serum. Exposure
and infectious periods suggest the correctional
facility’s primary case infected 8 cases who in
turn infected 7 cases (Figure). Vaccine-strain
virus was detected in 1 further case who was
vaccinated in the mass vaccination program. One
staff case produced documentation of 1 previous
dose of measles vaccine. Prisoners’ vaccination
histories were not available.

The outbreak was declared over when 36 days
(2 maximum expected incubation periods) since
the last case’s infectious period had passed without
a new, epidemiologically-linked case.

As this response and release of data are provided for

under the Public Health Act 2005, human research

ethics committee approval was not required.
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Table: Demographic characteristics of measles
cases associated with the correctional facility

(h=17)

“ Range 18-41 years
Median 28 years
Female 3 cases
n Male 14 cases
L CIERITER Indigenous 1 case
status Non-Indigenous 13 cases
Unknown 3 cases
Prisoner 14 cases
“ Correctional centre staff 3 cases

Figure: Symptom onset dates of measles
cases associated with the correctional facility,

12 October 2013 to 13 November 2013 (n=17)

6 EEE Vaccine strain virus detected*

B Vaccine strain virus not detected
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*  This result does not preclude infection with wild-type
virus.

Response

On 29 October 2013, suspected cases of measles
were isolated, advice was provided to staff and
staft and prisoner movements were restricted. On
30 October following laboratory confirmation, an
outbreak control team (OCT) of staff from the
state justice department including the correctional
facility, state department of health, public health
laboratory, local PHU, hospital pharmacy and
other hospital and health service (HHS) teams,

was assembled.

As prisoners and visitors shared air space via grilles
in visitation stalls, prisoner visits were cancelled
on 1 November. No admissions of new prisoners
were accepted. Prisoners recently transferred out
were monitored for symptoms at receiving facili-
ties. Transfers of non-immune prisoners were sus-
pended state-wide.

CDI Vol 38 No 4 2014

With around 900 prisoners and 450 staft poten-
tially exposed, individual contact tracing and
immune status determination were not considered
feasible or sufficiently timely. Consistent with pub-
lic health recommendations for the management
of measles outbreaks in large institutions,*” a mass
vaccination approach was adopted.

The department of health procured sufficient
vaccine (M-M-RO II, bioCSL/Merck) within
24 hours of planning the activity. The HHS
mobilised nurses to vaccinate alongside correc-
tional facility staff, and provided consumables.
Pre-vaccination assessment, informed consent,
standing orders® and adverse event procedures,
documents and other resources were developed.
The standing orders enabled the measles vac-
cine administration without a prescription for
each prisoner. Key messages regarding measles’
infectiousness, complications, prevention and
control were disseminated to prisoners, staff,
visitors and the general public. State health hot-
line staff were briefed and the service publicised
for enquiries.

On 31 October, approximately 80 staft were vacci-
nated. Over the next 2 days, approximately 1,150 vac-
cinations of staff and inmates were administered.
In the following week, correctional facility staff
conducted mop-up vaccinations, and movement
and visitor restrictions were gradually lifted. All
were vaccinated except 1 prisoner and 3 staff who
refused. These were isolated or excluded from work
until the maximum expected incubation period (18
days) had elapsed without symptom onset.

Discussion

Measles in institutional settings can result in
explosive outbreaks with large numbers of cases,
and difficulties in containing successive waves
of infection. The response to this correctional
facility measles outbreak was rapid and highly co-
ordinated, limiting further cases.

The clinical suspicion of measles in the first 4
identified but atypical cases was crucial to the
immediate diagnostic testing and implementation
of control activities. It is known that a proportion
of all measles cases will not present with classic
symptoms—the reason for the clustering of unu-
sual presentations in this outbreak is unknown.

Swift commencement of mass vaccination meant
most prisoners and staff received a vaccine within

3 days of the outbreak identification.

The early assembly and central co-ordination of an

OCT of key stakeholders and experts meant that

E295



Short reports

those best placed to provide expertise contributed
to decision-making and facilitated speedy deploy-
ment of interventions.

No subsequent community cases were epidemio-
logically linked to this outbreak. Most cases with
onset after the mass vaccination were most likely
already incubating the disease.

Timely and appropriate communication ensured
that the situation and associated risks were well
communicated. Surveillance for cases and move-
ment restrictions within the correctional facility
allowed rapid responses when new cases were iden-
tified. Safety, security and order were maintained.

There were challenges. A higher clinical suspicion
of measles in the primary case, given the local
outbreak,” may have enabled better containment.

Correctional facilities are advised to isolate prisoners
with infectious diseases to minimise transmission,
where appropriate.” Specific guidance for measles
outbreak management in correctional facilities is
however, absent from national” and state® health and
correctional guidelines,” leading to some depend-
ence on expert advice regarding interpretation and
implementation of generic guidelines for this setting.
As with most measles responses, success came from
relying on first principles: timely contact immunisa-
tion, case isolation and limiting the movements of
exposed individuals.

There are no specific measles immunity data
available for Queensland prisoners. However, they
are more likely than the general adult popula-
tion to be born since 1966, thus less likely to have
pre-existing natural immunity.'’"* Additionally,
14% of prison entrants in New South Wales in
2010 who were born since 1969 and tested, were
susceptible to measles, compared with 8%-9%
of the general populatlon of similar age."*" For a
highly contagious virus like measles in a confined
institutional setting, this represents a high risk of
serial waves of transmission if initial cases are not
promptly recognised, and the outbreak response is
not swift and comprehensive.

Although measles vaccine is funded in
Queensland,” it is not routinely offered to prison-
ers, nor is there screening for measles immunity
on prison entry. Immunity and vaccination records
were also not readily available during this out-
break, preventing rapid identification of suscepti-
ble prisoners.

The setting presented logistical difficulties. Floor
plans were unavailable to the OCT for security rea-
sons, preventing the usual outbreak mapping of case
movements. It was not feasible for public health staff
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to directly interview cases. Standard immunisation
procedures needed to be modified to maintain cor-
rectional facility security and staff safety.

To reduce the likelihood of outbreaks in cor-
rectional facilities and improve public health
responses, it 1s recommended that:

1. specific guidance for managing correctional
facility measles outbreaks is developed and
included in prison and health guidelines;

2. measles vaccination is routinely provided to
Queensland’s susceptible prisoners; and

3. a high degree of clinical suspicion for measles
1s maintained, particularly during community
outbreaks.
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TOXIGENIC CUTANEOUS DIPHTHERIA IN A RETURNED

TRAVELLER

Nur R Abdul Rahim, Ann P Koehler, Doug D Shaw, Caitlin R Graham

Abstract

Diphtheria is rarely reported in Australia. A case
of cutaneous diphtheria was reported to the South
Australian Department for Health and Ageing in
April 2013 in an Australian-born 18-year-old female
following travel in India. The case presented with a
skin ulcer on her toe. Toxigenic Corynebacterium
diphtheriae was isolated from a swab of the lesion.
The case was treated with antibiotics. The public
health response included infection control advice,
assessing the case and household contacts for
organism carriage and providing antimicrobial
chemoprophylaxis to contacts. Although cutaneous
diphtheria is not included as part of the Australian
communicable disease surveillance case defini-
tion, this may be an oversight as international evi-
dence demonstrates that it is a source of organism
transmission and can potentially result in outbreaks
among susceptible populations. This formed the
rationale for the public health response to this
particular case. The protocol for the public health
management of diphtheria in South Australia has
since been revised to include cutaneous lesions
caused by the toxigenic strain of the organism as
part of the surveillance case definition. Commun

Dis Intell 2014,38(4):E298-E300.

Keywords: toxigenic Corynebacterium
diphtheriae, cutaneous

Introduction

Diphtheria is rare in Australia owing to high
immunisation coverage. Cases are largely observed
among unimmunised individuals with recent
travel to countries where diphtheria remains
endemic, or among the contacts of such travel-
lers. Diphtheria endemic countries in the Asia
and South Pacific region include Afghanistan,
Bangladesh, Cambodia, China, India, Indonesia,
Malaysia, Nepal, Pakistan, Papua New Guinea,
the Philippines, Thailand and Vietnam." There
were 6 cases reported in Australia between the
years 2004 and 2013.7 A death from pharyngeal
diphtheria was recorded in 2011 in an unim-
munised contact of a traveller who acquired the
infection in Papua New Guinea.*” The index case
who was the traveller, and 1 other asymptomatic
contact in this cluster were previously immunised,’
demonstrating the protective effect of the vaccine
against systemic toxicity. We report the public
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health response to a case of imported cutaneous
diphtheria in South Australia. Informed consent
was obtained from the case.

Case presentation

In April 2013, the Communicable Disease Control
Branch (CDCB) of SA Health received notifica-
tion from a laboratory of toxigenic Corynebacterium
diphtheriae in a clinical specimen collected from an
Australian-born 18-year-old female. The specimen
was a swab from an ulcerating skin lesion on the
first digit of the right foot. In addition to C. diph-
theriae, Streptococcus pyogenes (Group A) and
mixed anaerobes were isolated from the Ist swab
of the lesion. Nucleic acid testing confirmed that
the C. diphtheriae was a toxigenic strain.

The case was a South Australian resident who had
travelled to India in January and February 2013.
She had previously received 5 doses of diphtheria
toxoid-containing vaccine as part of routine child-
hood immunisation. Approximately 3 weeks after
her return, she noted dry skin on her toe, which
progressed to become erythematous and tender
with purulent discharge 2 days later. She did
not report any associated respiratory symptoms.
She was initially prescribed dicloxacillin and
cephalexin with no clinical improvement. A skin
swab was then collected at a 2nd presentation
approximately 2 to 3 weeks later, and a course of
amoxycillin commenced.

Public health response

An urgent public health investigation was com-
menced and the case was interviewed on the day of
notification. She was requested to submit nasal and
throat swabs to assess C. diphtheriae carriage status.
These were negative for C. diphtheriae. The case was
referred to an infectious disease physician for further
management. Information and education on infec-
tion control measures, namely wound contact isola-
tion and hygiene practices associated with wound
care were provided. Organism clearance was docu-
mented on 2 repeat wound swabs collected at least 24
hours apart with the Ist swab collected 24 hours after
completion of the course of antibiotics.

Three household contacts were identified; all
reported having received diphtheria toxoid con-
taining vaccines within the last 10 years. It was
recommended that they submit nasal and throat
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swabs to assess organism carriage status. Two
were Australian-based contacts and received
antimicrobial chemoprophylaxis with amoxicillin
or penicillin prescribed by either a general practi-
tioner or obtained from the emergency department
of a public hospital. The 3rd contact was overseas
and prescribed antibiotics by a medical practitioner
guided by the public health unit at that location.
Although the South Australian guidelines recom-
mend isolation of contacts until their carriage
status 1s known, it was not possible to implement
isolation in this scenario as 2 contacts were travel-
ling at the time of the investigation. No organism
carriage was detected on nasal and throat swabs for
the household contacts.

Discussion and public health
significance

Cutaneous diphtheria usually presents as indolent,
non-healing lesions.”” However a case present-
ing with a rapidly progressive lower limb ulcer
with systemic inflammatory response syndrome
was reported in Germany in 2010.° Causative
organisms include C. diphtheriae and C. ulcerans.
C. diphtheriae is often isolated with other known
skin pathogens such as Staphylococcus aureus
and Streptococcus pyogenes; as evident in the case
described.®” Treatment requires a course of anti-
microbial therapy; however the role of antitoxin in
treatment has not been assessed by clinical trials.?

Although rarely associated with systemic intoxica-
tion, cutaneous lesions form a reservoir for person-
to-person transmission with the potential to result
in outbreaks in susceptible populations.®”*!
Organism shedding from skin lesions is more
prolonged compared with that from the respira-
tory tract, and can contaminate the environment
through dust and fomites leadmg to respiratory
and cutaneous infections.*” A Canadian review
reported non-toxigenic cutaneous diphtheria
outbreaks occurring in a susceptible population
characterised by homelessness, high prevalence of
drug use and multiple comorbidities such as HIV
and hepatitis C infections.” Experience from the
United Kingdom demonstrated the occurrence
of laryngeal diphtheria and organism carriage
among household and school contacts of a case of
cutaneous diphtheria.’

Despite such reported experiences, cutaneous
diphtheria is not included as part of the national
surveillance case definition in Australia and in
the United States Centers for Disease Control
and Prevention case definition.'"'? Hence it was
unclear at the time of initial notification whether
a public health response was warranted. The
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current Australian definition of a confirmed case
requires laboratory definitive evidence and clinical
evidence with the clinical evidence defined only as
having at least one of pharyngitis and/or laryngitis
(with or without a membrane) or toxic (cardiac or
neurological) symptoms."

Following discussions with the microbiologist at
the regional public health laboratory and a rapid lit-
erature review, as well as taking into consideration
that the isolate was toxigenic, a decision was made
to urgently respond to the notification following
the local protocol for the public health manage-
ment of diphtheria in South Australia. The South
Australian case definition for diphtheria was sub-
sequently revised to include cutaneous diphtheria
caused by toxigenic strains of the organism to guide
public health response for future cases. The omis-
sion of skin in the Australian case definition may
be an oversight that requires timely review. While
antitoxin therapy was not warranted for the case
reported here, a revision of the state protocol also
provided the opportunity to clarify the role of the
CDCB in supporting clinicians to obtain antitoxin
when indicated, as this is not routinely stocked in
South Australia.

In summary, the occurrence of diphtheria is
uncommon in Australia where the most frequently
reported exposure factor is travel to diphtheria-
endemic countries. Although the risk of systemic
toxicity 1s low in cutaneous diphtheria, the risk
of transmission and potential to cause outbreaks
among susceptible populations, warrants an urgent
public health response and its inclusion in the
national case definition to help guide that action.
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AUSTRALIAN MENINGOCOCCAL SURVEILLANCE
PROGRAMME ANNUAL REPORT, 2013

Monica M Lahra, Rodney P Enriquez

Abstract

In 2013, there were 143 laboratory-confirmed cases
of invasive meningococcal disease (IMD) analysed by
the Australian National Neisseria Network (NNN). This
was the lowest number of laboratory confirmed IMD
cases referred to the NNN since the inception of the
Australian Meningococcal Surveillance Programme
in 1994. Probable and laboratory confirmed IMD is
notifiable in Australia. There were 149 IMD cases noti-
fied to the National Notifiable Diseases Surveillance
System in 2013. Meningococcal serogrouping was
determined for 139/143 laboratory confirmed IMD
cases; 74.8% (104 cases) were serogroup B infec-
tions; 5.8% (8 cases) were serogroup C infections;
8.6% (12 cases) were serogroup W135; and 10.8%
(15 cases) were serogroup Y. Primary and secondary
disease peaks were observed, respectively, in those
aged 4 years or less, and in adolescents (15-19
years). Serogroup B cases predominated in all juris-
dictions and age groups, except for those aged
65 years or over where serogroup Y predominated.
The overall proportion and number of IMD caused
by serogroup B decreased from previous years. The
number of cases of IMD caused by serogroup C was
low, and has been proportionally stable over recent
years. The number of IMD cases caused by W135
and Y serogroups was similar to previous years but
the proportion has increased with the overall reduc-
tion in numbers of IMD cases. Molecular typing was
performed on 92 of the 93 IMD isolates, and 23 of
the 50 cases confirmed by nucleic acid amplification
testing. In 2013, the most common porA genotype
circulating in Australia was P1.7-2,4. All IMD isolates
tested were susceptible to ceftriaxone; ciprofloxacin
and rifampicin. Decreased susceptibility to penicillin
was observed in 78.5% of isolates. Commun Dis Intell
2014;38(4)-E301-E308.

Keywords: antibiotic resistance; disease
surveillance; meningococcal disease;
Neisseria meningitidis

Introduction

The Australian National Neisseria Network
(NNN) is a long-standing collaborative network
of reference laboratories in each state and ter-
ritory that undertake laboratory surveillance of
the pathogenic Neisseria species (N. meningitidis
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and N. gonorrhoeae). Since 1994 the NNN has
provided a national program for the examination
of N. meningitidis from laboratory confirmed
cases of invasive meningococcal disease (IMD).
This program is funded by the Australian
Government Department of Health, and is known
as the Australian Meningococcal Surveillance
Programme (AMSP).! The NNN laboratories
supply data on the phenotype and the genotype
of invasive meningococci and these data sup-
plement the clinical notification data from the
National Notifiable Diseases Surveillance System
(NNDSS), which includes cases of probable IMD
as well as laboratory confirmed IMD. The charac-
teristics of the meningococci responsible for IMD
are important for individual patient management;
contact management; and to tailor the public health
response for outbreaks or case clusters, locally and
nationally. The introduction of the publicly funded
conjugate serogroup C meningococcal vaccine onto
the National Immunisation Program in 2003 has
seen a significant and sustained reduction in the
number of cases of serogroup C IMD after 2003.2
However, IMD remains an issue of public health
concern in Australia.

Methods

Case confirmation of invasive meningococcal
disease

Case confirmation is based on isolation of N. men-
ingitidis, or a positive nucleic acid amplification
testing (NAAT) from a normally sterile site,
defined as laboratory definitive evidence of IMD
by the Communicable Diseases Network Australia
criteria.’ Information regarding the site of infec-

tion, age and sex of the patients is collated by the
NNN for the AMSP.

IMD cases are categorised on the basis of the site
from which N. meningitidis was isolated or from
which meningococcal DNA was detected by the
NNN for the AMSP. When N. meningitidis is
grown from both blood and cerebrospinal fluid
(CSF) cultures from the same patient, the case is
classified as one of meningitis. Where the diagnosis
is made by serology, it is not possible to definitively
classify a case as meningitis or septicacmia.
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Phenotyping and genotyping of Neisseria
meningitidis

Phenotyping is limited to the determination of the
serogroup by detection of soluble polysaccharide
antigens. Genotyping of both isolates and DNA
extracts is performed by sequencing of products
derived from amplification of the porin genes

porA, porB and FetA.
Antibiotic susceptibility testing

Isolates were tested to determine their minimum
inhibitory concentration (MIC) values to antibiot-
ics used for therapeutic and prophylactic purposes:
ceftriaxone, ciprofloxacin; rifampicin. This pro-
gram uses the following parameters to define the
various levels of penicillin susceptibility or resist-
ance when determined by a standardised agar plate
dilution technique:*

Sensitive: MIC = 0.03 mg/L
Less sensitive: MIC 0.06—0.5 mg/L
Resistant: MIC =1 mg/L

Meningococcal serology

Serological diagnosis of IMD can be made on
the demonstration of IgM antibody by enzyme
immunoassay to N. meningitidis outer membrane
protein using the methods and test criteria of the
Health Protection Agency UK, and as assessed for

Australian conditions.””
Results

In 2013, there were 143 laboratory-confirmed cases
of IMD analysed by the NNN;, and 149 cases
notified to the NNDSS. Thus laboratory data
were available for 96% of notified cases of IMD
in Australia in 2013 (Table 1). This is the lowest

annual number of IMD cases recorded by the

NNDSS and the AMSP since surveillance data
collaboration began in Australia. There was a
reduction of 31% in the number of IMD cases from
2012 (Figure 1). As in previous years, the peak
incidence for IMD continues to be late winter and

early spring (1 July to 30 September) (Table 1).

The highest number of laboratory confirmed cases
was from New South Wales (43 cases), which was
notably lower than the 62 cases in 2012. Other
states that recorded a significant reduction in IMD
cases were Queensland (32 cases in 2013, compared
with 59 in 2012), and Victoria (23 cases in 2013,
compared with 33 in 2012). Numbers for the other
states were similar to 2012 (Table 2).

Age distribution

Nationally, the peak incidence of IMD was in

children less than 5 years of age, which was similar

Figure 1: Number of invasive meningococcal
disease cases reported to the National
Notifiable Diseases Surveillance System
compared with laboratory confirmed data from
the Australian Meningococcal Surveillance
Programme, Australia, 1991 to 2013

800 — - National Notfiable Diseases Surveillance System

700 —— Australian Meningococcal Surveillance Programme

600
500
400

300

Number of cases

200

100

0

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Year

Table 1: Laboratory confirmed cases of invasive meningococcal disease, Australia, 2013, by

quarter
- 1 January to 1 July to 1 October to _
Serogroup 31 March 1 April to 30 June 30 September 31 December Total 2013
B 30 20 32 22 104
C 3 8
Y 1 15
W135 1 12
NG/ND 0 4
Total 35 29 46 33 143

NG Non-groupable.

ND Non-determined (samples were examined by nucleic acid amplification test).
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to previous years. Between 2007 and 2012, 28%
to 36% of cases were in this age group. In 2013,
47/143 (33%) IMD cases occurred in this age group
(Table 3). A secondary disease peak has also been
observed in previous years among adolescents aged
15-19 years. Of the total cases of IMD, 26/143
(18%) were in those aged 15-19 years in 2013,
which was higher than the proportion reported
for 2012 (13.5%); but similar to the proportion
reported in the period 2007 to 2011 (17%—20%).
The proportion of IMD cases (7.7%, 11 confirmed
cases) in those aged 25—44 was lower than in 2012
(13%, 27 confirmed cases). The other age catego-
ries represented similar proportions in confirmed
IMD cases to previous years.

Anatomical site of samples for laboratory
confirmed cases

In 2013, diagnosis was made by a positive culture
in 93/143 (65%) cases and 50/143 (35%) cases were

confirmed by NAAT testing. There were no IMD
cases diagnosed serologically in 2013 (Table 4).

There were 53 diagnoses of meningitis based on
cultures or NAAT examination of CSF either
alone or with a positive blood sample. There were
86 diagnoses of septicaemia based on cultures or
NAAT examination from blood samples alone
(Table 4). There were 4 IMD diagnoses by positive
joint fluid culture (n = 3) and NAAT (n = 1).

Table 2: Number of laboratory confirmed cases of invasive meningococcal disease, Australia,

2013, by state or territory and serogroup

Serogroup
State or territory ] W135 NG ND Total

c Y
ACT 2 0 1 0 0 0 3
NSW 23 3 9 6 2 0 43
NT 2 0 0 0 0 0 2
Qld 25 2 2 3 0 0 32
SA 19 0 1 1 0 0 21
Tas 2 0 0 0 0 1 3
Vic 19 1 1 1 1 0 23
WA 12 2 1 1 0 0 16
Australia 104 8 15 12 3 1 143
(%) (72.7) (5.6) (10.5) (8.4) @2.1) (0.70)

NG Non-groupable.

ND Non-determined (samples were examined by nucleic acid amplification test).

Table 3: Laboratory confirmed cases of invasive meningococcal disease, Australia, 2013, by age

and serogroup

Serogroup Age group Total

B 21 23 5 4 22 10 9 8 2 0 104
Cc 0 0 0 0 1 0 4 1 0 8
Y 0 0 0 1 5 6 0 15
W135 2 0 0 1 3 1 1 4 0 12
NG/ND 0 1 1 1 0 0 1 0 0 4
Total 23 24 6 6 26 15 11 19 13 0 143
% of B within age group 91.3 95.8 83.3 66. 84.6 66.7 81.8 421 15.3 0
NS Age not stated.
NG Non-groupable.
ND Non-determined (samples were examined by nucleic acid amplification test).
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Table 4: Number of laboratory confirmed cases of invasive meningococcal disease, Australia,
2013, by anatomical source and method of confirmation

Specimen type ‘

Isolate of MC

NAAT positive*

Serology alone

|
86

Blood

CSF +/— blood 23 0 53
Joint fluid 3 0 4
Total H 93 50 0 H 143

*

CSF Cerorospinal fluid

Serogroup data

Number of cases of invasive meningococcal
disease by serogroup B, C Y W135

The serogroup was determined for 139 of 143 labo-
ratory confirmed cases of IMD in 2013 (Tables 2
and 3). There has been an overall decrease in the
number of cases of IMD in Australia in recent
years, which was initially predominantly due to a
reduction in the number of cases of IMD caused
by serogroup C from 2003 to 2007, followed by
a decline in the numbers IMD cases caused by
serogroup B from 194 cases in 2009, to 104 cases
in 2013. The number of cases of IMD caused by
serogroup Y and WI135 has remained relatively
stable over recent years.

Proportion of serogroup B, C, Y, W135 invasive
meningococcal disease

Of the 139 IMD strains for which the serogroup
was determined, 74.8% were serogroup B, which
is lower than that reported in 2006-2012 (84%—
88%). The proportion of cases of IMD caused by
serogroup B in those aged less than 20 years, was
higher than the previous year (Table 3, Figure 2).
However in those aged 20-24 years the propor-
tion of IMD due to serogroup B was lower than
in 2007-2010 (66.7%), and 2012 (between 80%
and 88%); but higher than in 2011 (61%). In those
aged 25 years and over, IMD due to serogroup B
accounted for 13.3% of the total number of IMD
cases, a marked decrease in proportion of from
25% 1n 2012. The decrease was most notable in
people aged 65 years or over. Serogroup B IMD
predominated in all age groups except in those
more than 65 years of age.

The proportion of IMD caused by serogroup C
was unchanged from 2012 (5.7%). The peak num-
ber of serogroup C cases in 2013 occurred in those

aged 45-64, which differed from the reported
peak of serogroup C in 2011-2012, in those aged
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Nucleic acid amplification test (NAAT) positive in the absence of a positive culture.

Figure 2: Number of serogroup B and C cases
of confirmed invasive meningococcal disease,

Australia, 2013, by age

25 B8 Serogroup B

B Serogroup C

20

Cases

<1 1-4 59 10-14 15-19  20-24  25-44  45-64 65+

Age group (years)

25—44 years age. There was 1 case of IMD caused
by serogroup C in those aged less than 20 years in
2013 (2 cases in 2012, no cases in 2011).

Of note, the proportion of IMD caused by sero-
group Y (10.8%) was higher than in 2012 (7.7%).
Over time the proportion of cases of IMD caused
by serogroup Y has been increasing (3.5% in 2009),
but the number of cases has remained reasonably
stable over recent years. The number and propor-
tion of IMD cases caused by serogroup Y was high-
est in people aged 45 years or over in 2013; while in
people aged 65 years or over, serogroup Y was the
most prevalent serogroup causing IMD. Serogroup
W135 accounted for 8.6% of IMD cases, which was
higher than the 3.4% in 2012.

Genotyping

In 2013, genotyping was performed on 114/143
(80%) IMD cases (Tables 5 and 6). The predomi-
nant porA genotypes for serogroup B isolates were
again P1.7-2,4 (24 cases, compared with 35 in 2012)
and P1.22,14 (13 cases, compared with 15 in 2012).
P1.7,16-26, previously one of the more common
genotypes, showed a decline in case numbers
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over recent years (4 cases in 2013, compared with
12 cases in 2012 and 19 in 2011) (Table 5 and
Figure 3). The predominant porA genotype for
serogroup C 1solates was again P1.5-1,10-8 (6 cases,
compared with 6 in 2012). The AMSP was not
aware of any epidemiological link between any of
the cases reported where genotyping was available.

Table 5: Laboratory confirmed cases of
invasive meningococcal disease, Australia,
2013, by porA gentoype

P1.5,2
P1.5-1,2-2
P1.5-1,10-1
P1.5-1,10-4

0 6
0
1
1
P1.5-1,10-8 1
0
1
4
4

9

P1.5-1,10-37
P1.7,16
P1.7,16-26
P1.7,16-53
P1.7-2,4 24
P1.7-2, deleted
P1.12,16
P1.12,23-8
P1.12-1,13-2
P1.17,16-3
P1.18,25-15
P1.18-1,
P1.18-1,2-3
P1.18-1,3
P1.18-1,34
P1.18-7,9
P1.19,15
P1.19,15-1
P1.19,15-11
P1.19-1,15-11
P1.21,16
P1.22,14 13
P1.22,14-6
P1.22,14-22
P1.22,9 2
P1.22,9-22
Total 81

N
N T I &)
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-
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N

14 114

Antibiotic susceptibility testing

Testing for antimicrobial susceptibility was able to
be performed for 93/143 of the IMD cases (65%) in
2013. All isolates tested were susceptible to ceftri-
axone, ciprofloxacin and rifampicin.
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Figure 3: Number of porA genotypes
for serogroup B in cases of invasive
meningococcal disease,* Australia, 2013
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eI
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o

Neisseria meningitidis genotype

*  Where genotype data were available.

Using defined criteria, 20/93 (21.5%) isolates were
fully sensitive to penicillin (MIC 0.03 mg/L or
less). There were 73 (78.5%) isolates less sensitive to
penicillin (MIC = 0.06—0.5 mg/L). There were no
1solates that had an MIC value = 1.0 mg/L (resist-
ant). The proportion of penicillin less sensitive
strains was lower than in 2012 (82%) but within

the range for those reported in the period 2007 to
2012 (range 72%—85%; mean = 774%).

Discussion

In 2013, there were 143 IMD cases laboratory
confirmed by the NNN, representing 96% of the
number of notifications to the NNDSS.? This is
both the lowest number of cases reported since
laboratory based surveillance for confirmed IMD
cases (AMSP) began in 1994, and since notifica-
tion data collection commenced in 1991. The total
number of laboratory confirmed cases of IMD
in Australia in 2013 (143) represents less than
one-quarter of the laboratory confirmed cases
(580) of IMD reported in Australia in 2002, when
IMD rates peaked. This is likely to be largely due
to the introduction of the serogroup C vaccine
to the national immunisation schedule in 2003,
which was followed by a steady decline in the total
number of cases of IMD in Australia. The primary
peak in IMD infection continues to be evident in
children aged less than 5 years, as reported in pre-
vious years, with a secondary peak in adolescents.

The proportion of IMD cases caused by serogroup
B are in the majority, however this was lower in
2013 than that reported from 2006 to 2012. The
proportion of IMD caused by serogroup C contin-
ues to be small across all age groups. As in previous
years, there were only a small number of sero-
group C cases in those aged 25 years or over. This
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Table 6: Distribution of porA genotype laboratory confirmed cases of invasive meningococcal

disease, Australia, 2013, by state or territory

--:m--mm--m

P1.5,2 1C, 4W135, 1Y
P1.5-1,2-2 1Y
P1.5-1,10-1 3Y
P1.5-1,10-4 1B,2Y
P1.5-1,10-8 2C
P1.5-1,10-37

P1.7,16 1B
P1.7,16-26 1B

P1.7,16-53 1B
P1.7-2,4 4B 1B
P1.7-2, deleted

P1.12,16

P1.12,23-8

P1.12-1,13-2

P1.17,16-3 1B
P1.18,25-15

P1.18-1,

P1.18-1,2-3

P1.18-1,3 1Y, 2W135
P1.18-1,34 1B
P1.18-7,9

P1.19,15 1B
P1.19,15-1 1B
P1.19,15-11

P1.19-1,15-11 2B
P1.21,16 1Y

P1.22,14 4B
P1.22,14-6

P1.22,14-22 1B
P1.22,9 1B
P1.22,9-22

may reflect the secondary benefit of herd immu-
nity accruing to the wider community following
vaccination of those age groups where disease was
formerly highly concentrated.® Low numbers of
infections with serogroups Y and W135 is usual
for Australia, and this has remained relatively
unchanged over time. However, in the context of
decreased overall numbers of IMD cases, there has
been a proportional increase in serogroups Y and

‘W135 disease in 2013.

As in previous years, genotypic data found no
evidence of a substantial number of cases of IMD
caused by N. meningitidis that have undergone
genetic recombination. There have been concerns
that the emergence of new and invasive subtypes
following extensive vaccine use would occur given
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1W135 1W135
1Y 1B
1Y
1c 1B, 1C 2C
1Y
1B 1B 1B
3B
7B 10B 2B
1B
1B
1B
1B
1C
1B
1W135
1Y, 2W135 1B
5B 2B
1B
1B 1B 1B
1B
2B
4B 1B 4B
2B
1B
1B

the capacity for genetic recombination within
meningococci.® Monitoring of meningococcal gen-
otypes will continue as part of the NNN program.

All 1solates were susceptible to ceftriaxone, cipro-
floxacin and rifampicin. The proportion of IMD
isolates with penicillin MIC values in the less
sensitive category in 2013 was 78.5%, within the
78%—85% range established from 2007. In the years
2000-2006 the range of penicillin MIC values was
62%—68%. This indicates a shift in penicillin MIC
values of IMD isolates from sensitive to less sensi-
tive category over this time frame.

In early 2014, a recombinant multi-component

meningococcal B vaccine became available in
Australia.’ This vaccine is not on the immunisa-
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tion register but is available for purchase privately.
Therefore uptake will be elective and the impact
of its introduction is yet to be determined in this
country. The AMSP continues to monitor the
serogroups and antibiograms of N. meningitidis to
inform treatment and prevention strategies.
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Abstract

From 1 January to 31 December 2013, around
Australia 26 institutions around Australia participated
in the Australian Staphylococcal Sepsis Outcome
Programme (ASSOP). The aim of ASSOP 2013
was to determine the proportion of Staphylococcus
aureus bacteraemia (SAB) isolates in Australia that
are antimicrobial resistant, (with particular emphasis
on susceptibility to methicillin) and to characterise
the molecular epidemiology of the isolates. Overall
19.1% of the 2,010 SAB episodes were methicil-
lin resistant, which is significantly higher than that
reported in most European countries. Although
the SAB 30-day all cause mortality appears to be
decreasing in Australia, methicillin-resistant  SAB
associated mortality remains high (20.1%) and was
significantly higher than methicillin-sensitive SAB
associated mortality (13%) (P<0.0001). With the
exception of the B-lactams and erythromycin, anti-
microbial resistance in methicillin sensitive S. aureus
remains rare. However, in addition to the 3-lactams,
approximately 50% of methicillin-resistant S. aureus
(MRSA) were resistant to erythromycin and cipro-
floxacin and approximately 20% were resistant to co-
trimoxazole, tetracycline and gentamicin. Linezolid,
daptomycin and teicoplanin resistance was detected
in a small number of S. aureus isolates. Resistance
to vancomycin was not detected. Resistance was
largely attributable to 2 healthcare associated MRSA
clones; ST22-1V [2B] (EMRSA-15) and ST239-11I [3A]
(Aus-2/3 EMRSA). ST22-IV [2B] (EMRSA-15) has
now become the predominant healthcare associated
clone in Australia. Approximately 60% of methicillin-
resistant SAB were due to community associated
clones. Although polyclonal, almost 50% of commu-
nity associated clones were characterised as ST93-1V
[2B] (Queensland CA-MRSA) and ST1-IV [2B] (WAI).
CA-MRSA, in particular the ST45-V [5C2&5] (WA84)
clone, has acquired multiple antimicrobial resistance
determinants including ciprofloxacin,  erythromy-
cin, clindamycin, gentamicin and fetracycline. As
CA-MRSA is well established in the Australian com-
munity, it is important antimicrobial resistance pat-
terns in community and healthcare associated SAB is
monitored as this information will guide therapeutic
practices in treating S. aureus sepsis. Commun Dis

Infell 2014;38(4):E309-E319.
Keywords: antimicrobial resistance surveillance;

Staphylococcus aureus, methicillin sensitive,
methicillin resistant, bacteraemia
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Introduction

Globally, Staphylococcus aureus is one of the most
frequent causes of hospital-acquired and commu-
nity-acquired blood stream infections.! Although
there are a wide variety of manifestations of serious
invasive infection caused by S. aureus, the organism
can be detected in blood cultures in the majority
of cases. Therefore, S. aureus bacteraemia (SAB) is
considered a very useful marker for serious invasive
infection.?

Although prolonged antimicrobial therapy and
prompt source control are used to treat SAB,’
mortality ranges from as low as 2.5% to as high
as 40%.° Mortality rates however, are known
to vary significantly with patient age, clinical
manifestation, co-morbidities and methicillin
resistance.”® A recent prospective study of SAB
conducted in 27 laboratories in Australia and
New Zealand found a 30-day all cause mortal-
ity of 20.6%.° On univariate analysis, increased
mortality was significantly associated with older
age, European ethnicity, methicillin resistance,
infections not originating from a medical device,
sepsis syndrome, pneumonia/empyema and treat-
ment with a glycopeptide or other non-B-lactam
antibiotic.

The Australian Group on Antimicrobial Resistance
(AGAR), a network of laboratories located across
Australia, commenced surveillance of antimicro-
bial resistance in S. aureus in 1986."° The use of an
active surveillance strategy with standard method-
ology for collection and examination of clinically
significant isolates has produced longitudinal data
accurately reflecting the changing prevalence of
antimicrobial resistance in healthcare-acquired
and community-acquired S aureus infections.'"?
In 2013, AGAR commenced the Australian
Staphylococcal ~ Sepsis  Outcome Programme
(ASSOP). The primary objective of ASSOP 2013
was to determine the proportion of SAB isolates
demonstrating antimicrobial resistance with par-
ticular emphasis on:

1. assessing susceptibility to methicillin;

2. molecular epidemiology of methicillin suscep-
tible S. aureus (MSSA) and methicillin resistant
S. aureus (MRSA).
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Methods
Participants

Twenty-six laboratories from all 8 Australian states
and territories participated in the program.

Collection period

From 1 January to 31 December 2013, the 26 labo-
ratories collected all S. aureus isolated from blood
cultures. S. aureus with the same antimicrobial
susceptibility profiles isolated from a patient’s
blood culture within 14 days of the Ist positive
culture were excluded. A new S. aureus sepsis
episode in the same patient was recorded if it was
confirmed by a further culture of blood taken more
than 14 days after the initial positive culture. Data
were collected on age, sex, date of admission and
discharge (if admitted), and mortality at 30 days
from date of the Ist positive blood culture. To avoid
interpretive bias, no attempt was made to assign
attributable mortality. Each episode of bacteraecmia
was designated healthcare onset if the st positive
blood culture(s) in an episode were collected more
than 48 hours after admission.

Laboratory testing

Participating laboratories performed antimicrobial
susceptibility testing using the Vitek2® (bio-
Mérieux, France) or the Phoenix™ (BD, USA)
automated microbiology systems according to the
manufacturer’s instructions. S. aureus was identi-
fied by morphology and positive results of at least
one of the following tests: Vitek MS® (bioMérieux,
France), matrix-assisted laser desorption ioniza-
tion biotyper (Bruker Daltonics, Germany), slide
coagulase, tube coagulase, appropriate growth on
chromogenic agar and demonstration of deoxyri-
bonuclease production. Additional tests such as
fermentation of mannitol, growth on mannitol-salt
agar or polymerase chain reaction (PCR) for the
presence of the nuc gene may have been performed
for confirmation.

Minimum inhibitory concentration (MIC) data
and isolates were referred to the Australian
Collaborating Centre for Enterococcus and
Staphylococcus Species (ACCESS) Typing and
Research. Clinical and Laboratory Standards
Institute (CLSI)” and European Committee on
Antimicrobial Susceptibility Testing (EUCAST)"
breakpoints were utilised for interpretation. Isolates
with a resistant or an intermediate category were
classified as non-susceptible. High level mupirocin
resistance was determined using a mupirocin
200 ug disk according to CLSI guidelines on all
isolates with a mupirocin MIC > 8 by Vitek2® or
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> 256 by Phoenix™."* Multi-resistance was defined
as resistance to three or more of the following
non-f-lactam antimicrobials: vancomycin, teico-
planin, erythromycin, clindamycin, tetracycline,
ciprofloxacin, gentamicin, co-trimoxazole, fusidic
acid, rifampicin, high level mupirocin, linezolid
and daptomycm

Electrophoresis of chromosomal DNA was per-
formed as previously described, on all MRSA using
contour-clamped homogeneous electric field DR
III system (Bio-Rad Laboratories Pty Ltd, USA)."
Chromosomal patterns were examined visually,
scanned with Quantity One software (Bio-Rad
Laboratories Pty Ltd, USA), and digitally analysed
using FPQuest (Applied Maths NV, Belgium).
Multilocus sequence typing (MLST) was per-
formed on all unique pulsed-field types as previ-
ously described.® The sequences were submitted
to Multi Locus Sequence Typing via the Internet
(http://www.mlst.net) where an allelic profile was
generated and a sequence type (ST) assigned.

SCCmec typing was performed on all MRSA with
a unique pulsed-field pattern, using the Clondiag
S. aureus Genotyping Array Hybridisation Kit
(Alere, USA) as previously described.”

Detection of Panton-Valentine leucocidin determi-
nants (PVL) and mecA was performed by PCR on
all MRSA as previously described.”

A chi-square test for comparison of 2 proportions
was performed and 95% confidence intervals
(95%CI) were determined using MedCalc for

Windows, version 12.7 (Medcalc Software, Ostend
Belgium).

Approval to conduct the prospective data collection
was given by the research ethics committee associ-
ated with each participating laboratory.

Results

From 1 January to 31 December 2013, 2,010 unique
episodes of S. aureus bacteraemia were identified.
A significant difference (P <0.0001) was seen in
patient sex with 65.4% (1,314) being male (95% CI
63.3%—67.5%). The average age of patients was
58 years ranging from 0—102 years with a median
age of 62 years. The place of onset was recorded for
1,960 of the 2,010 episodes, of which 71.6% (1,404)
were hospital onset (95% CI 69.6%—73.6%). The
all cause mortality at 30-days was 14.4% (95% CI
12.8%—16.2%). Methicillin resistant SAB mortality
was 20.1% (95% CI 15.9%-24.7%, 67/334), which
was significantly higher than methicillin suscep-
tible SAB mortality (13%, 95% CI 11.3%-14.9%,
179/1378, P < 0.0001).
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Methicillin susceptible Staphylococcus aureus
antimicrobial susceptibility

Overall 80.9% (1,626) of the 2,010 isolates were
methicillin sensitive of which 79.6% (1,294) were
penicillin resistant (MIC > 0.12 mg/L). However,
as B-lactamase was detected in 69 phenotypically
penicillin susceptible isolates, 83.8% of MSSA
were considered penicillin resistant. Apart from
erythromycin non-susceptibility (11.0%) resist-
ance to the non-B-lactam antimicrobials among
MSSA was rare, ranging from 0% to 3.9%
(Table 1). A single isolate was linezolid resistant
(MIC > 8 mg/L), 5 isolates were non-susceptible
to daptomycin (MIC 2—4 mg/L), and using the
EUCAST resistant breakpoint of >2 mg/L 1 iso-
late was teicoplanin resistant (MIC =4 mg/L).
Vancomycin non-susceptibility was not detected.
Twenty (1.2%) of the 1,626 isolates had high level
mupirocin resistance of which 16 isolates were
referred from Queensland. Inducible resistance
to clindamycin was determined by the Vitek2®
susceptibility system. Of the 1,478 isolates tested,
8.6% (127) were erythromycin non-susceptible/

clindamycin intermediate/susceptible (CLSI and
EUCAST breakpoints) of which 89.8% (114) were

classified as having inducible clindamycin resist-
ance. Multi-resistance was uncommon in MSSA

(1.7%, 28/1626).

There were no significant differences in interpre-
tation for any drug when CLSI or EUCAST non
susceptibility breakpoints were utilised (P > 0.05).

Methicillin-resistant Staphylococcus aureus
antimicrobial susceptibility

The proportion of S. aureus that were MRSA was
19.1% (95%ClI 17.5%-21.0%). Of the 384 MRSA
identified, 97.9% were either cefoxitin screen
positive by Vitek2® (363/384) or had a cefoxitin
MIC > 8 by Phoenix™ (13/384). Eight isolates
that were either cefoxitin screen negative (4/8),
or had a cefoxitin MIC =2 mg/L (4/8), were
oxacillin resistant (MIC >2 mg/L) and mecA
positive by PCR. Although two of the 384 iso-
lates were phenotypically penicillin susceptible,
both isolates were B-lactamase positive. Among
the MRSA isolates, non-susceptibility to non-8-
lactam antimicrobials was common except for
rifampicin (MIC 2—= 32 mg/L), fusidic acid (MIC
2 — =32 mg/L), nitrofurantion (MIC = 64 mg/L)

Table 1: Number and proportion of methicillin sensitive Staphylococcus aureus isolates non-
susceptible to penicillin and the non-B-lactam antimicrobials, Australia, 2013

Non-susceptible
Antimicrobial Tested Breakpoint (mg/L) n %

Penicillin 1,626 >0.12*
Vancomycin 1,626 >2*
Teicoplanin 1,626 >8f
>2%
Rifampicin 1,587 >1t
Fusidic acid 1,480 > 1%
Gentamicin 1,626 >4t
1,480 >1#
Erythromycin 1,626 >2f
>1%
Clindamycin 1,626 >0.5t
1,480 >0.254
Tetracycline 1,553 >4t
>1%
Co-trimoxazole 1,626 >2/38*
Ciprofloxacin 1,626 >1*
Nitrofurantoin 1,550 >32f
Linezolid 1,626 >4*
Daptomycin 1,552 >1*

1,342 82.5
0 0.0

0 0.0

1 <01

0 0.0
61 3.9
15 0.9
16 11
178 11.0
179 11.0
39 24
36 24
31 2.0
35 23
33 2.0
46 2.8
30 1.9
<01

4 0.3

*  Clinical and Laboratory Standards Institute (CLSI) and European Committee on Antimicrobial Susceptibility Testing

(EUCAST) non-susceptible breakpoint.
1  CLSI non-susceptible breakpoint.
¥ EUCAST non-susceptible breakpoint.
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and daptomycin (MIC 2—4 mg/L) where resist-
ance was below 3% nationally (Table 2). Resistance
was not detected for vancomycin, teicoplanin or
linezolid. Of the 384 MRSA isolates, 1.8% (7/384)
had high level mupirocin resistance. Of the 327
isolates tested by Vitek2®, 27.8% (91) were erythro-
mycin non-susceptible/clindamycin intermediate/
susceptible (CLSI and EUCAST breakpoints) of
which 89.0% (81) were classified as having induc-
ible clindamycin resistance. Multi-resistance was

common in MRSA (25.8%, 99/384).

There were no significant differences in interpre-
tation for any drug when CLSI or EUCAST non-
susceptibility breakpoints were utilised (P > 0.05).

Methicillin-resistant Staphylococcus aureus
molecular epidemiology

Of the 384 MRSA identified, 368 were referred
to ACCESS Typing and Research for strain char-
acterisation. Based on molecular typing, 41.0%
(151) and 59.0% (217) of isolates were classified as
healthcare-associated MRSA (HA-MRSA) and
community-associated MRSA (CA-MRSA) clones
respectively (Table 3).

Healthcare-associated methicillin-resistant
Staphylococcus aureus

For the 151 HA-MRSA strains, 50.3% (76) were
epidemiologically classified as hospital onset
(blood culture collected more than 48 hours after
admission) and 47.7% (72) were classified as com-
munity onset. The date of hospital admission was
not available for 3 patients. Three HA-MRSA
clones were identified: 88 isolates of ST22-IV
[2B] (EMRSA-15) (23.9% of MRSA and 4.4% of
S. aureus); 59 isolates of ST239-I1I [3A] (16.0% and
2.9%) and 4 isolates of STS5-II [2A] (USA100/New
York Japan MRSA).

ST22-1V [2B] (EMRSA-15) was the dominant
HA-MRSA clone in Australia accounting for
58.3% of HA-MRSA, ranging from 42.9% in the
Australian Capital Territory to 100% in Tasmania
(Table 4). ST22-1V [2B] was typically PVL nega-
tive and using CLSI breakpoints, while 100% and
67% were ciprofloxacin and erythromycin resistant
respectively.

Table 2: Number and proportion of methicillin-resistant Staphylococcus aureus isolates non-
susceptible to penicillin and the non-B-lactam antimicrobials, Australia, 2013

Non-susceptible
Antimicrobial Tested Breakpoint (mg/L) n %
384 381

Penicillin >0.12* 99.2
Vancomycin 384 >2% 0 0.0
Teicoplanin 384 >8f 0 0.0
>2% 0 0.0

Rifampicin 381 >1t 7 1.8
Fusidic acid 327 >1* 9 2.3
Gentamicin 384 >4f 68 17.7
327 >1# 52 16.0

Erythromycin 384 >2f 192 49.9
>1# 192 49.9

Clindamycin 384 >0.57 84 21.9
327 >0.254 67 20.5

Tetracycline 363 >4t 63 17.4
> 1+ 79 21.8

Co-trimoxazole 384 >2/38* 71 18.5
Ciprofloxacin 384 >1* 195 50.8
Nitrofurantoin 378 >32tf 11 29
Linezolid 384 >4* 0 0.0
Daptomycin 362 >1* 11

*  Clinical and Laboratory Standards Institute (CLSI) and European Committee on Antimicrobial Susceptibility Testing

(EUCAST) non-susceptible breakpoint.
1  CLSI non-susceptible breakpoint.
¥ EUCAST non-susceptible breakpoint.
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Table 3: Proportion of healthcare-associated and community-associated methicillin-resistant
Staphylococcus aureus, Australia, 2013, by clone, healthcare and community onset, and Panton-

Valentine leucocidin carriage

Onset

Total Healthcare Community Unknown PVL positive
n %* n %! n %' n %' n %!

Healthcare-associated MRSA
ST22-1V [2B] (EMRSA-15) 88 23.9 38 43.2 49 55.7 1 1.1 0 0.0
ST239-111 [3A] (Aus-2/3) 59 16.0 35 59.3 22 37.3 2 3.4 0 0.0
ST5-11 [2A] (USA100) 4 11 3 75.0 1 25.0 0 0.0 0 0.0
Sub-total 151 41.0 76 50.3 72 477 3 2.0 0 0.0
Community-associated MRSA
ST93-1V [2B] (Queensland) 50 13.6 10 20.0 40 80.0 0 0.0 48 96.0
ST1-1V [2B] (WA1) 45 12.2 17 37.8 28 62.2 0 0.0 8.9
ST5-1V [2B] (WA3) 25 6.8 9 36.0 16 64.0 0 0.0 0 0.0
ST78-1V [2B] (WA2) 20 5.4 6 30.0 14 70.0 0 0.0 0 0.0
ST30-1V [2B] (SWP) 18 4.9 7 38.9 11 61.1 0 0.0 14 77.8
ST45-V [5C2&5] (WA84) 17 4.6 4 23.5 13 76.5 0 0.0 0 0.0
ST8-1V [2B] (USA300) 7 1.9 2 28.6 3 42.9 2 28.6 6 85.7
ST73-1V [2B] (WAB5) 6 1.6 1 16.7 5 83.3 0 0.0 0 0.0
ST835-1V [2B] (WA48) 4 11 1 25.0 3 75.0 0 0.0 0 0.0
ST72-1V [2B] (Korean) 3 0.8 1 33.3 2 66.7 0 0.0 0 0.0
ST953-1V [2B] (WA54) 3 0.8 0 0.0 3 100.0 0 0.0 0 0.0
ST5-1V [2B] (WA121) 2 0.5 0 0.0 2 100.0 0 0.0 2 100.0
ST923-1V [2B] (WA62) 2 0.5 0 0.0 2 100.0 0 0.0 2 100.0
ST5-1V [2B] (WAT1) 2 0.5 2 100.0 0 0.0 0 0.0 1 50.0
ST45-V [6C2] (WA4) 1 0.3 1 100.0 0 0.0 0 0.0 0 0.0
ST45-1V [2B] (WA23) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST6-1V [2B] (WAG6) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST5-V [5C2] (WA90) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST5-1V [2B] (WA96) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST8-1V [2B] (WA101) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
STnovel-IV [2B] (WA114) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST5-V [6C2] (WA109) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST612-1V [2B] (WA20) 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST1-V [6C2] 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST45-V [5C2] 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST59-V [5C2] 1 0.3 0 0.0 1 100.0 0 0.0 0 0.0
ST5-V [6C2] 1 0.3 1 100.0 0 0.0 0 0.0 0 0.0
Sub-total 217 59.0 62 28.6 153 70.5 2 0.9 77 35.5
Total 368 100.0 138 37.5 225 61.1 5 1.4 77 20.9
PVL Panton-Valentine leucocidin.
MRSA Methicillin-resistant Staphylococcus aureus.
* Percentage of all MRSA.
1 Percentage of the strain.
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ST239-111 [3A] (Aus-2/3 EMRSA) accounted for
39.1% of HA-MRSA ranging from 0% in Tasmania
to 100% in the Northern Territory (Table 4). PVL
negative ST239-11I [3A] (Aus-2/3 EMRSA) were
typically resistant to erythromycin (100%), co-tri-
moxazole (100%), ciprofloxacin (97%), gentamicin

(97%), tetracycline (84%) and clindamycin (81%).

Community-associated-methicillin-resistant
Staphylococcus aureus

For the 217 CA-MRSA strains, 28.6% (62) of epi-
sodes were epidemiologically classified as hospital
onset and 70.5% (153) were classified as commu-
nity onset. The date of hospital admission was not
available for 2 patients. Twenty-seven different
CA-MRSA clones were identified by pulsed-field
gel electrophoresis corresponding to 19 MLST/
SCCmec clones (Table 3). Overall, 80.7% of
CA-MRSA were classified into 6 clones, each hav-
ing more than 10 isolates (Table 5).

ST93-1V [2B] (Queensland CA-MRSA) accounted
for 23.0% of CA-MRSA, ranging from 154% in
Western Australia to 100% in Tasmania (Table 5).
PVL positive ST93-IV  [2B] (Queensland
CA-MRSA) was typically resistant to the B-lac-
tams only (77.1%, 37/48) or additionally resistant
to erythromycin (10.4%, 5/48). Four isolates were
resistant to erythromycin and clindamycin. A
single isolate was non-susceptible to ciprofloxacin
with an MIC of 2 mg/L. One isolate exhibited

high-level mupirocin resistance.

STI-IV [2B] (WAIl) accounted for 20.7% of
CA-MRSA, ranging from 0% in the Australian
Capital Territory and Tasmania to 26.9% in
Western Australia (Table 5). Typically PVL
negative, 66.7% of isolates were resistant to the
B-lactams only (30/45) or additionally resistant to
erythromycin (8.9%, 4/45) or fusidic acid (6.7%,
3/45) or both (2.2%, 1/45). Four isolates were
non—susceptible to ciprofloxacin and addition-
ally resistant to erythromycin and clindamycin
(1); erythromycin, gentamicin, daptomycin and
tetracycline (1); erythromycin, fusidic acid, and
co-trimoxazole (l); or erythromycin, clindamy-
cin and nitrofurantoin (1). Single isolates were
non-susceptible to nitrofurantoin; or resistant to
gentamicin; gentamicin, erythromycin and high-
level mupirocin; erythromycin or fusidic acid; and
tetracycline.

ST5-IV [2B] (WA3) accounted for 11.5% of
CA-MRSA ranging from 0% in the Australian
Capital Territory and Tasmania to 17.9% in South
Australia (Table 5). PVL negative ST5-IV [2B]
(WA3) was typically resistant to the B-lactams only
(44%, 11/25) or additionally resistant to erythromy-
cin (20%, 5/25). Three isolates were non-susceptible
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to ciprofloxacin including one isolate additionally
resistant to erythromycin and clindamycin. Two
1isolates exhibited high-level mupirocin resist-
ance. Two isolates were resistant to erythromycin
and clindamycin. Single isolates were resistant to
erythromycin and co-trimoxazole, or rifampicin.

ST78-1V [2B] (WA2), PVL negative, accounted for
9.2% of CA-MRSA and was isolated predominately
in Western Australia (Table 5). Isolates were resist-
ant to the B-lactams only (50%, 10/20) or addition-
ally resistant to erythromycin (45%, 9/20). One
1solate was additionally resistant to erythromycin
and clindamycin.

ST30-IV [2B] (SWP CA-MRSA) and ST45-V
[5C2&5] (WA84) accounted for 8.3% and 7.8%
of CA-MRSA respectively and were isolated
primarily in the eastern regions of Australia
(Table 5). Typically PVL positive, ST30-IV [2B]
(SWP CA-MRSA) was typically resistant to the
B-lactams only (50%, 9/18). Isolates were addition-
ally non-susceptible to nitrofurantoin (6 isolates);
resistant to cotrimoxazole (1); erythromycin (1);
clindamycin (1); tetracycline and nitrofurantoin
(1); or clindamycin, fusidic acid, nitrofurantoin
and high-level mupirocin (1). All PVL negative
ST45-V [5C2&5] (WAS84) isolates were resistant
to the B-lactams and ciprofloxacin. Isolates were
additionally resistant to erythromycin and tetra-
cycline (2 isolates); erythromycin, gentamicin and
tetracycline (2); erythromycin and clindamycin (2);
erythromycin (1); erythromycin and gentamicin
(1); erythromycin, clindamycin and tetracycline
(1); erythromycin, clindamycin and gentamicin
(1); or erythromycin, clindamycin, gentamicin and
tetracycline (1).

Overall 90.8% of CA-MRSA were non-multi-
resistant and 51.6% were resistant to the B-lactams
only. However, 20 CA-MRSA isolates were multi-

resistant.
Panton-Valentine leucocidin

Overall 20.9% (77) of MRSA were PVL posi-
tive, all were CA-MRSA (Table 3). PVL positive
CA-MRSA clones included the international
CA-MRSA clone ST8-IV [2B] USA300.

Discussion

The Australian Group on Antimicrobial Resistance
Targeted Resistance Surveillance program (AGAR-
TRS) collects data on antimicrobial resistance,
focussing on bloodstream infections caused by S.
aureus, Enterococcus and Enterobacteriaceae. All
data being collected in the AGAR-TRS programs
are generated as part of routine patient care in
Australia with most being available through labo-
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ratory and hospital bed management information
systems. Isolates are referred to a central laboratory
where strain and antimicrobial resistance deter-
minant characterisation is performed. As the pro-
grams are similar to those conducted in Europe,
comparison of Australian antimicrobial resistance
data with other countries is possible.”’

In the 2012 European Centre for Disease
Prevention and Control and Prevention SAB sur-
veillance program, the European Union/European
Economic Area (EU/EEA) population-weighted
mean percentage of S. aureus resistant to methicil-
lin was 17.8%, ranging from 0.7% in Sweden to
53.9% in Romania.” In ASSOP 2013, 19.1% (95%
CI 17.5%-21.0%) of the 2,010 SAB episodes were
methicillin resistant. Five European countries
reported a similar percentage to Australia, includ-
ing Bulgaria (19.8%; 95% CI, 15%—26%), Croatia
(22%, 95% CI 18%—26%), France (19.2%, 95% CI
18%—20%), Ireland (22.6%, 95% CI 20%—25%) and
Slovakia (21.7%, 95% CI 18%—26%). However, for
16 of the 30 European countries (primarily north-
ern Europe countries including Germany and the
United Kingdom) the percentage of SAB isolates
resistant to methicillin was less than that reported
in ASSOP 2013. Similar to Europe, which has
seen the EU/EEA population-weighted mean
percentage decrease significantly from 23.2% in
2009 to 17.8% in 2012, the percentage of methicil-
lin resistant SAB in Australia has decreased from
23.8% (95% CI 214%-264%) in 2007 to 19.1%
(95%CI 17.5%-21.0%) in 2013 (P < 0.0001).”” The
decrease in methicillin resistant SAB is consistent
with what has been reported elsewhere?** and is
believed to be attributed to the implementation
of antimicrobial stewardship and a package of
improved infection control procedures including
hand hygiene, MRSA screening and decolonisa-
tion, patient isolation and infection prevention care
bundles.”** However, unlike Europe, Australia
has a high prevalence of CA-MRSA and so further
reduction in the proportion of SAB due to MRSA

may prove problematic.

In ASSOP 2013, the all cause mortality at 30-days
was 14.4% (95% CI 12.8%—16.2%). In comparison,
the 2008 Australian New Zealand Cooperative
on Outcome in Staphylococcal Sepsis reported
a significantly higher figure of 20.6% (95% CI
18.8%—22.5%, P < (0.0001), and when adjusted for
Australian institutions only was 25.9% (personal
communication). Although the SAB 30-day mor-
tality appears to be falling in Australia, MRSA-
associated SAB mortality remains high (20.1%,
95% CI,15.9%—24.7%, 67/334) and was significantly
higher than MSSA-associated SAB mortality
(13%, 95% CI 11.3%-14.9%, 179/1378, P < 0.0001).
Although it has recently been shown that invasive
MRSA infection may be more life-threatening,
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partially because of the inferior efficacy of the
standard treatment, vancomycin,’ the emergence
of hyper-virulent multi-resistant CA-MRSA clones
such as ST93-1V [2B] (Queensland CA-MRSA)

causing healthcare-associated SAB is of concern.”

With the exception of the B-lactams and erythro-
mycin, antimicrobial resistance in MSSA remains
rare. However, in addition to the B-lactams,
approximately 50% of MRSA were resistant to
erythromycin and ciprofloxacin and approximately
20% were resistant to co-trimoxazole, tetracycline
and gentamicin. Resistance was largely attribut-
able to 2 healthcare associated MRSA clones,
ST22-1V [2B] (EMRSA-15), which is typically
ciprofloxacin and erythromycin resistant, and
ST239-III [3A] (Aus-2/3 EMRSA) which is typi-
cally erythromycin, clindamycin, ciprofloxacin,
co-trimoxazole, tetracycline and gentamicin
resistant. Since the early 1980s the multi-resistant
ST239-I1I [3A] (Aus-2/3 EMRSA) was the domi-
nant HA-MRSA clone in Australian hospitals.
However, ST22-1V [2B] (EMRSA-15) has recently
replaced it as the most prevalent HA-MRSA iso-
lated from clinical specimens and this change has
occurred throughout the country.” In the current
survey, ST239-III [3A] was the only HA-MRSA
clone in the Northern Territory. In ASSOP 2013,
approximately 24% of MRSA were characterised
as ST22-1V [2B] (EMRSA-15). CA-MRSA, in
particular the ST45-V [5C2&5] (WAS84) clone,
has acquired multiple antimicrobial resistance
determinants including ciprofloxacin, erythro-
mycin, clindamycin, gentamicin and tetracycline.
Linezolid, daptomycin and teicoplanin resistance
was detected in a small number of S. awureus iso-
lates. Resistance was not detected for vancomycin.

Approximately 30% of SAB caused by CA-MRSA
were healthcare onset cases. Although in sev-
eral parts of the United States of America the
CA-MRSA clone USA300 has replaced the
HA-MRSA clone ST5-II [2A] (USAI100) as a
cause of healthcare associated MRSA infection,?®
transmission of CA-MRSA in Australian hospitals
is thought to be rare.”** Consequently, it is likely
that many of the healthcare onset CA-MRSA SAB
infections reported in ASSOP 2013 were caused
by the patient’s own colonising strains acquired
prior to admission. In Australia, CA-MRSA clones
such as PVL-positive ST93 IV [2B] (Queensland
CA-MRSA) and PVL-negative STI-IV [2B]
(WAL) are well established in the community and
therefore it is important to monitor antimicrobial
resistance patterns in both community and health-
care associated SAB as this information will guide
therapeutic practices in treating S. aureus sepsis.

In conclusion, ASSOP 2013 has demonstrated that

antimicrobial resistance in SAB in Australia is a
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significant problem and continues to be associ-
ated with a high mortality. This may be due, in
part, to the high prevalence of methicillin resistant
SAB in Australia, which is significantly higher
than most EU/EEA countries. Consequently,
MRSA must remain a public health priority and
continuous surveillance of SAB and its outcomes
and the implementation of comprehensive MRSA
strategies targeting hospitals and long-term care
facilities are essential.
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Abstract

From 1 January to 31 December 2013, 26 institu-
tions around Australia participated in the Australian
Enterococcal  Sepsis  Outcome  Programme
(AESOP). The aim of AESOP 2013 was to deter-
mine the proportion of enterococcal bacteraemia
isolates in Australia that are antimicrobial resistant,
and to characterise the molecular epidemiol-
ogy of the Enterococcus faecium isolates. Of the
826 unique episodes of bacteraemia investigated,
94.6% were caused by either E. faecalis (56.1%)
or E. faecium (38.5%). Ampicillin resistance was
not detected in E. faecalis but was detected in over
90% of E. faecium. Vancomycin non-susceptibility
was reported in 0.2% and 40.9% of E. faecalis and
E. faecium respectively and was predominately due
to the acquisition of the vanB operon. Overall,
41.6% of E. faecium harboured vanA orvanB genes.
The percentage of E. faecium bacteraemia isolates
resistant to vancomycin in Australia is significantly
higher than that seen in most European countries.
E. faecium isolates consisted of 81 pulsed-field gel
electrophoresis pulsotypes of which 72.3% were
classified info 14 major pulsotypes containing
five or more isolates. Multilocus sequence typ-
ing grouped the 14 major pulsotypes into clonal
cluster 17, a major hospital-adapted polyclonal
E. faecium cluster. Of the 2 predominant sequence
types, ST203 (80 isolates) was identified across
Australia and ST555 (40 isolates) was isolated pri-
marily in the western and central regions (Northern
Territory, South Australia and Western Australia)
respectively. In conclusion, the AESOP 2013 has
shown enterococcal bacteraemias in Australia are
frequently caused by polyclonal ampicillin-resistant
high-level gentamicin resistant vanB E. faecium,
which have limited treatment options. Commun Dis

Intell 2014,38(4):E320-E326.

Keywords: antimicrobial resistance surveillance;
Enterococcus faecium, Enterococcus faecalis,
vancomycin resistant enterococci, bacteraemia

Introduction

Globally, enterococci are thought to account for
approximately 10% of all bacteraemias, and in
North America and Europe are the 4th and 5th
leading cause of sepsis respectively."” Although in
the 1970s healthcare-associated enterococcal infec-
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tions were primarily due to Enterococcus faecalis,
there has been a steadily increasing prevalence
of E. faecitum nosocomial infections.”” While
innately resistant to many classes of antibiotics,
E. faecium has demonstrated a remarkable capacity
to evolve new antimicrobial resistances. In 2009 the
Infectious Diseases Society of America highlighted
E. faecium as one of the key problem bacteria or
ESKAPE (Enterococcus faecium, Staphylococcus
aureus, Klebsiella pneumoniae, Acinetobacter bau-
manii, Pseudomonas aeruginosa, and Enterobacter
species) pathogens requiring new therapies.’

The Australian Group on Antimicrobial Resistance
(AGAR) is a network of laboratories located across
Australia that commenced surveillance of anti-
microbial resistance in Enterococcus species in
1995.7 In 2011, AGAR commenced the Australian
Enterococcal ~ Sepsis  Outcome  Programme
(AESOP).* The objective of AESOP 2013 is to deter-
mine the proportion of E. faecalis and E. faccium
bacteraemia isolates demonstrating antimicrobial
resistance with particular emphasis on:

1. assessing susceptibility to ampicillin;

2. assessing susceptibility to glycopeptides; and
3. molecular epidemiology of E. faecium.
Methods

Participants

Twenty-six laboratories from all 8 Australian states
and territories participated in the program.

Collection period

From 1 January to 31 December 2013, the 26 labo-
ratories collected all enterococcal species isolated
from blood cultures. Enterococci with the same
species and antimicrobial susceptibility profiles
isolated from a patient’s blood culture within
14 days of the 1st positive culture were excluded. A
new enterococcal sepsis episode in the same patient
was recorded if it was confirmed by a further cul-
ture of blood taken more than 14 days after the
initial positive culture. Data were collected on age,
sex, date of admission and discharge (if admitted),
and mortality at 30 days from the date of blood
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culture collection. To avoid interpretive bias, no
attempt was made to assign attributable mortality.
Each episode of bacteraemia was designated as
‘hospital onset’ if the Ist positive blood culture(s)
in an episode was collected more than 48 hours
after admission.

Laboratory testing

Enterococcal isolates were identified to the spe-
cies level by the participating laboratories using
one of the following methods: API 20S (bioMé-
rieux), API ID32Strep (bio-Mérieux), Vitek2®
(bioMérieux), Phoenix (BD), matrix-assisted laser
desorption ionization Biotyper (Bruker Daltonics),
Vitek-MS (bioMérieux), polymerase chain reac-
tion (PCR), or conventional biochemical tests.
Antimicrobial susceptibility testing was performed
by using the Vitek2® (bioMérieux, France) or the
Phoenix™ (BD, USA) automated microbiology
systems according to the manufacturer’s instruc-
tions. Minimum inhibitory concentration (MIC)
data and isolates were referred to the Australian
Collaborating Centre for Enterococcus and
Staphylococcus  Species (ACCESS) Typing and
Research. Clinical and Laboratory Standards
Institute (CLSI) and European Committee on
Antimicrobial Susceptibility Testing (EUCAST)
breakpoints were utilised for interpretation.”!’
Isolates with either a resistant or an intermedi-
ate category were classified as non-susceptible.
Molecular testing including vanA/B PCR, pulsed-
field gel electrophoresis (PFGE) and multilocus
sequence typing was performed as previously
described. ™"

A chi-square test for comparison of 2 proportions
was performed and 95% confidence intervals
(95%CI) were determined using MedCalc for

Windows, version 12.7 (Medcalc Software, Ostend
Belgium).

Approval to conduct the prospective data collection
was given by the research ethics committee associ-
ated with each participating laboratory.

Results

From 1 January to 31 December 2013, 826 unique
episodes of enterococcal bacteraemia were identified.
Males comprised a significantly higher proportion of
cases than females (P = 0.02) with 551 (66.7%) being
male (95% CI, 63.4—69.9). The average age of patients
was 62 years ranging from 0-99 years with a median
age of 67 years. The place of onset was recorded for
804 of the 826 episodes, of which 426 (53.0%) were
hospital onset (95% CI, 49.8-56.5). All cause mortal-
ity at 30 days was 18.9% (95% CI, 16.1-21.9).

CDI Vol 38 No 4 2014

Although 9 Enterococcus species were identified,
56.1% (463 1solates) were E. faecalis and 38.5% (318)
were E. faecium. Forty-five enterococci were identi-
fied either as Enterococcus casseliflavus (16 isolates),
E. gallinarum (10), E. avium (5), E. hirae (5) E. raf-
finosus (3), E. durans (3) or E. gilvus (1). Two isolates

could not be identified to the species level.

Enterococcus faecalis phenotypic
susceptibility

Apart from erythromycin, tetracycline, ciprofloxa-
cin and high-level gentamicin, resistance was rare
among E. faecalis (Table 1). Ampicillin resistance
was not detected and only 1 1solate was vancomycin
non-susceptible. Of concern, 29 (6.3%) E. faecalis,
1solated across Australia, were linezolid non-suscep-
tible (MIC =4 mg/L). Less than 1% of isolates were

non-susceptible to daptomycin and teicoplanin.

Enterococcus faecium phenotypic
susceptibility

The majority of E. faecium were non-susceptible
to multiple antimicrobials (Table 2). Most isolates
were non-susceptible to ampicillin, erythromycin,
tetracycline, ciprofloxacin, nitrofurantoin and
high-level gentamicin. Overall, 130 (40.9%) of the
318 E. faecium were phenotypically vancomycin
non-susceptible (MIC >4 mg/L). Fifteen (4.7%)
and 8 (2.5%) 1solates were teicoplanin and linezolid
non-susceptible respectively.

Genotypic vancomycin susceptibility

The vancomycin non-susceptible E. faecalis isolate
(MIC = 32 mg/L) harboured a vanB gene. VanA/B
PCR was performed on 129 isolates of the 130 van-
comycin non-susceptible E. faecium isolates. VanA
was detected in 8 isolates (vancomycin and teico-
planin MICs = 32 mg/1) and vanB in 121 isolates
(vancomycin MICs 8 [4 1solates] and = 32 mg/L
[117 isolates]). Seven of the 8 vanA E. faecium iso-
lates were from New South Wales. Of the 121 vanB
E. faecium isolates, seven were teicoplanin resistant
by EUCAST criteria (MIC > 32 mg/L). VanA/B
PCR was performed on 181 of the 188 vancomy-
cin susceptible E. faecium isolates of which eight

(4.4%) harboured a vanB gene.

Enterocoocus faecium molecular
epidemiology

By PFGE, 301 of the 318 E. faecium were classified
into 81 pulsotypes, including 14 major pulsotypes
with five or more isolates (Table 3). Of the 67 pul-
sotypes with less than 5 isolates, 58 had only 1 iso-
late. Overall, 219 (72.8%) of the 301 isolates were
grouped into the 14 major pulsotypes from which
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Table 1: The number and proportion of Enterococcus faecalis non-susceptible to ampicillin and
the non-B-lactam antimicrobials, Australia, 2013

Non-susceptible
Breakpoint
Antimicrobial Tested (mgl/L)

Ampicillin >8*
>4t
Vancomycin 463 >4% 1 0.2
Erythromycin 451 >0.54 375 83.2
Tetracycline 419 >4+ 314 74.9
Ciprofloxacin 424 > 1% 91 21.5
Daptomycin 397 >4+ 1 0.3
Teicoplanin >g8* 3 0.6
462
>2f 4 0.9
Linezolid 462 >2% 29 6.3
Nitrofurantoin >32* 8 1.8
454
>64f 4 0.9
High level gentamicin 463 >128* 150 324

*

Clinical and Laboratory Standards Institute (CLSI) non-susceptible breakpoint.
1 European Committee on Antimicrobial Susceptibility Testing (EUCAST) non-susceptible breakpoint.
1 CLSI and EUCAST non-susceptible breakpoint.

Table 2: The number and proportion of Enterococcus faecium non-susceptible to ampicillin and
the non-B-lactam antimicrobials, Australia, 2013

Non-susceptible
Breakpoint
Antimicrobial Tested (mgl/L)

Ampicillin >g8* 92.8
>4t 296 93.1

Vancomycin 318 >4c* 130 40.9
Erythromycin 309 >0.5¢ 296 95.8
Tetracycline 294 >4% 146 49.7
Ciprofloxacin 305 > 1% 290 95.1
Teicoplanin >8* 15 4.7

318

>t 15 4.7

Linezolid 315 >2+ 8 25
Nitrofurantoin 315 >32* 259 82.2
>64t 114 36.2

High level gentamicin 317 >128* 196 61.8

*

Clinical and Laboratory Standards Institute (CLSI) non-susceptible breakpoint.
T European Committee on Antimicrobial Susceptibility Testing (EUCAST) non-susceptible breakpoint.
I CLSI and EUCAST non-susceptible breakpoint.

8 multilocus sequence types (STs) were identi-
fied. Using e BURST, the 8 STs were grouped into
clonal complex (CC) 17.

Of the 2 predominant sequence types, ST203

(80 1isolates) was identified across Australia and

ST555 (40 isolates), was isolated primarily in the
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western and central regions (Northern Territory,
South Australia and Western Australia). ST796
(32 1solates) was only identified in Victoria while
ST17 (23 isolates) was identified on the eastern
coast (Queensland, New South Wales, Victoria)
and in Western Australia. ST341 (19 isolates),
ST192 (12 isolates) and ST18 (8 isolates) were
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primarily identified in New South Wales, Victoria VanA or vanB genes were identified in 2 (5 isolates)
and Queensland respectively. ST761 (5 isolates) and 10 (113 isolates) major pulsotypes respectively
was identified only in New South Wales. (Table 4). Efm22 (ST18) harboured zanA and

vanB genes. Twelve minor pulsotypes (13 isolates)
and 1 non-typed E. faecium isolates also harboured

Table 3: The number and proportion of major Enterococcus faecium pulsed-field gel
electrophoresis pulsotypes, Australia, 2013, by state or territory

n n n n n n

Efm1 1 3 0 1 200| O 2

Efm2 0 0 0 11 29715 469| 0 5 63 |0 31 938
Efm75 | ST203 | 7 389 | 4 40 | O 7 189 0 0 2 25,0 20 6.3
Efm76 0 13 129, 0 0 0 0 0 0 S

Efm6 0 3 30| 0 0 0 0 3 380 6 1.9
Efm4 0 0 0 0 8 250 0 1 13 |22 524 | 31 98
Efm77 ST595 0 1 10| 3 100| O 4 125| 0 0 1 24| 9 28
Efm74 | ST796 | O 0 0 0 0 0 32 400 O 32 1041
Efm5 1 55| 8 79 | 0 2 54 |0 0 2 255 119 18 57
Efm18 st 0 5 50| 0 0 0 0 0 5 1.6
Efm3 | ST341 3 16714 139 0 2 54 |0 0 0 19 6.0
Efm24 | ST192 | O 2 19| 0 0 0 0 10 127 | 0 12 3.8
Efm22 | ST18 0 2 20| 0 5 1351 31| 0 0 0 25
Efm78 | ST761 0 50 0 0 0 0 0 0 1.6
Other | ND 6 33329 2870 6 16.2| 4 125 4 80022 279 |11 26.2| 82 259
ND ND 0 12 119, 0 1 27| 0 0 3 381 24|17 54
Total 18 101 3 37 32 5 80 42 318

ND = Not done

Table 4: Number and proportion of major Enterococcus faecium pulsed-field gel electrophoresis
pulsotypes harbouring vanA/B genes, Australia, 2013

vanA vanB Not detected
I P ) I O el

Efm1 0 10.0 90.0
Efm2 31 0 31 100.0

Efm75 ST203 20 0 2 10.0 18 90.0
Efm76 13 0 12 92.3 1 7.7
Efm6 6 0 6 100.0
Efm4 31 0 0 31 100.0
Efm77 ST595 9 0 100.0

Efm74 ST796 32 0 32 100.0

Efm5 18 0 3 16.7 15 83.3
Efm18 st 5 4 80.0 1 20.0
Efm3 ST341 19 0 19 100.0 0

Efm24 ST192 12 0 3 25.0 9 75.0
Efm22 ST18 8 1 12.5 2 25.0 5 62.5
Efm78 ST761 5 0 0 5 100.0
Total 219 5 2.3 114 52.0 100 457
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vanB genes. In addition, vanA genes were detected
in 3 minor pulsotypes (3 isolates). Over 90% of
Efm2 (ST203), Efm76 (ST203), Efm77 (ST555),
Efm74 (ST796) and Efm3 (ST341) harboured
vanB genes. In contrast, at least 90% of Efml
(ST203), Efm75 (ST203), Efm6 (ST203), Efm4
(ST555) and Efm78 (ST761) did not harbour van
genes. Four of the 8 vanA E. faecium isolates were

characterised as Efm18 pulsotype (ST17).
Discussion

Enterococci are intrinsically resistant to a broad
range of antimicrobials including the cephalospor-
ins and sulphonamides. Through their ability to
acquire additional resistance through the transfer
of plasmids and transposons and to disseminate
easily in the hospital environment, enterococci
have become difficult to treat and provide major
infection control challenges.

All data being collected in the AGAR sepsis pro-
grams are generated as part of routine patient care
in Australia with most being available through
laboratory and hospital bed management informa-
tion systems. Isolates are referred to a central labo-
ratory where strain and antimicrobial resistance
determinant characterisation is performed. As the
programs are similar to those conducted in Europe
comparison of Australian antimicrobial resistance
data with other countries is possible."

Inthe 2012 European Centre for Disease Prevention
and Control and Prevention Enterococci surveil-
lance program the European Union/European
Economic Area (EU/EEA) population-weighted
mean percentage of E. faecium resistant to van-
comycin was 8.1%. This ranged from 0.0% in
Bulgaria, Croatia, Estonia, Iceland, Luxembourg,
Netherlands, Slovenia and Sweden to 44.0% in
Ireland. Germany (16.2%), Greece (17.2%) and
Portugal (23.3%) were the only other EU/EEA

countries to report levels above 15%."

In AESOP 2013, approximately 40% of enterococ-
cal bacteraemias were due to E. faecium of which
40.9% (95% CI, 354-46.5) were vancomycin
non-susceptible. Unlike Europe, where vancomy-
cin resistance has predominately been due to the
acquisition of the vanA operon, almost all AESOP
2013 E. faecium isolates harbouring van genes car-
ried the zanB operon. In addition to vancomycin
resistance, the majority of E. faecium isolates were
non—susceptible to multiple antimicrobials includ-
ing ampicillin (92.8%, 95% CI, 89.4-95.4), and
high level gentamicin (61.8%, 95%CI 56.2—67.2).
In the previous AGAR enterococcal sepsis study,
AESOP 2011, 37% and 90% of E. faecium har-

boured vanA/B genes and were ampicillin resistant
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respectively; suggesting the incidence of multi-
drug-resistant E. faecium bacteracmia in Australia
is increasing.

Eight (6.2%) of the 129 vanB E. faecium isolates
had a vancomycin MIC at or below the CLSI and
the EUCAST susceptible breakpoint (=4 mg/L)
and would not have been identified using routine
phenotypic antimicrobial susceptibility methods.

With the use of PFGE, E. faecium was shown to
be very polyclonal, consistent with the known plas-
ticity of the enterococcal genome. The 14 major
E. faecium pulsotypes formed part of CCl7, a
global hospital-derived lineage that has success-
fully adapted to hospital environments. CC17 is
characteristically ampicillin and quinolone resist-
ant and subsequent acquisition of vanA— or vanB-
containing transposons by horizontal transfer in
CCl17 clones has resulted in vancomycin resistant
enterococci with pandemic potential. In AESOP
2013, 5 major pulsotypes not characterised in
AESOP 2011 were identified, including: Efm74
(32 isolates), Efm75 (20 isolates), Efm76 (13 iso-
lates), Efm77 (9 isolates) and Efm78 (5 isolates).
Pulsotypes Efm 76 and Efm78 were identified in
New South Wales and Efm74 in Victoria. Efm75
was identified in several regions on the east coast
of Australia, while Efm77 was primarily in the
central regions.

Conclusion

The AESOP 2013 study has shown that although
predominately caused by E. faecalis, enterococcal
bacteraemia in Australia is frequently caused by
ampicillin-resistant high-level gentamicin-resistant
vanB E. faecium. Furthermore the percentage of
E. faecium bacteraemia isolates resistant to vanco-
mycin in Australia is significantly higher than that
seen in almost all European countries. In addition
to being a significant cause of healthcare-associated
sepsis, the emergence of multiple multi-resistant
hospital-adapted E. faecium strains has become a
major infection control issue in Australian hospi-
tals. Further studies on the enterococcal genome
will contribute to our understanding of the rapid
and ongoing evolution of enterococci in the hos-
pital environment and assist in preventing their
nosocomial transmission.

AGAR participants
This study was primarily funded by a grant

from the Australian Government Department

of Health.
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Members of the AGAR in 2013

Australian Capital Territory

Peter Collignon and Susan Bradbury, The
Canberra Hospital

New South Wales

Thomas Gottlieb
Concord Hospital

and Graham Robertson,

James Branley and Donna Barbaro, Nepean
Hospital

George Kotsiou and Peter Huntington, Royal
North Shore Hospital

Sebastian van Hal and Bradley Watson, Royal
Prince Alfred Hospital

David Mitchell and Lee Thomas, Westmead
Hospital

Northern Territory

Rob Baird and Jann Hennessy, Royal Darwin
Hospital

Queensland

Enzo Binotto and Bronwyn Thomsett, Pathology
Queensland Cairns Base Hospital

Graeme Nimmo and Narelle George, Pathology
Queensland Central Laboratory

Petra Derrington and Sharon Dal-Cin, Pathology
Queensland Gold Coast Hospital

Chris Coulter and Robert Horvath, Pathology
Queensland Prince Charles Hospital

Naomi Runnegar and Joel Douglas, Pathology
Queensland Princess Alexandra Hospital

Jenny Robson and Georgia Peachey, Sullivan
Nicolaides Pathology
South Australia

Kelly Papanoum and Nicholas
Pathology, Flinders Medical Centre

Wells, SA

Morgyn Warner and Fleur Manno, SA Pathology,
Royal Adelaide Hospital

John Turnidge and Jan Bell, SA Pathology,
Women’s and Children’s Hospital

Tasmania

Louise Cooley and Rob Peterson, Royal Hobart
Hospital

Victoria

Denis Spelman and Christopher Lee, The Alfred
Hospital
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Benjamin Howden and Peter Ward, Austin
Hospital

Tony Korman and Despina Kotsanas, Monash
Medical Centre

Andrew Daley and Gena Gonis, Royal Women’s
Hospital

Mary Jo Waters and Linda Joyce, St Vincent’s
Hospital

Western Australia

David McGechie and Rebecca Wake, PathWest
Laboratory Medicine WA, Fremantle Hospital

Barbara Henderson, Michael Leung and Ronan
Murray, PathWest Laboratory Medicine WA,
Queen Elizabeth IT Hospital

Owen Robinson, Denise Daley and Geoffrey
Coombs, PathWest Laboratory Medicine WA,
Royal Perth Hospital

Sudha Pottumarthy-Boddu and Fay Kappler,
St John of God Pathology
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Abstract

The Australian Group on Antimicrobial Resistance
performs regular period-prevalence studies to moni-
tor changes in antimicrobial resistance in selected
enteric Gram-negative pathogens. The 2013 survey
focussed for the first time on blood stream infec-
tions. Four thousand nine hundred and fifty-eight
Enterobacteriaceae species were tested using com-
mercial automated methods (Vitek® 2, BioMérieux;
Phoenix™, BD). The results were analysed using
Clinical and Laboratory Standards Institute (CLSI) and
European Committee on Antimicrobial Susceptibility
Testing (EUCAST) breakpoints (January 2014). Of
the key resistances, non-susceptibility to the third-
generation cephalosporin, ceftriaxone, was found
in 7.5%/7.5% (CLSI/EUCAST criteria respectively) of
Escherichia coli; 6.3%/6.3% of Klebsiella pneumo-
niae, and 7.4%/7.4% of K. oxytoca. Non-susceptibility
rates to ciprofloxacin were 10.3%/11.3% for E. coli,
4.6%/7.5% for K. pneumoniace, 0.6%/0.6% for
K. oxytoca, and 3.6%/6.1% in Enterobacter cloacae.
Resistance rates to piperacillin-tazobactam were
3.1%/6.2%, 4.2%/7.0%, 11.9% /12.6%, and 17.3%
/22.2% for the same 4 species respectively. Fourteen
isolates were shown to harbour a carbapenemase
gene, 9 bla, ., 3 bla,,., and 2 bla,,,. Commun Dis
Intell 2014,38(4):E32/-E333.

Keywords: antibiotic resistance; bacteraemia;
gram-negative; Escherichia coli; Enterobacter;
Klebsiella

Introduction

Emerging resistance in common pathogenic
members of the Enterobacteriaceae family is a
worldwide phenomenon, and presents therapeutic
problems for practitioners in both the community
and 1in hospital practice. The Australian Group
on Antimicrobial Resistance (AGAR) commenced
surveillance of the key Gram-negative pathogens,
Escherichia coli and Klebsiella species in 1992.
Surveys were conducted biennially until 2008
when annual surveys commenced alternating
between community— and hospital-onset infec-
tions  (http:/www.agargroup.org/surveys). In
2004, another genus of Gram-negative pathogens
in which resistance can be of clinical importance,
Enterobacter species, was added. E. coli is the most
common cause of community-onset urinary tract
infection, while Klebsiella species are less common

CDI Vol 38 No 4 2014

but are known to harbour important resistances.
Enterobacter species are less common in the com-
munity, but of high importance due to intrinsic
resistance to first-line antimicrobials in the com-
munity. Taken together, the 3 groups of species
surveyed are considered to be valuable sentinels for
multi-resistance and emerging resistance in enteric
Gram-negative bacilli. In 2013, AGAR com-
menced the Enterobacteriaceae Sepsis Outcome
Programme, which focuses on the collection of
resistance and some demographic data on all iso-
lates prospectively from patients with bacteraemia.

Resistances of particular interest include resist-
ance to B-lactams due to B-lactamases, especially
extended-spectrum B-lactamases (ESBL). These
inactivate the third-generation cephalosporins that
are normally considered reserve antimicrobials.
Other resistances of interest are to agents impor-
tant for treatment of these serious infections, such
as gentamicin; and resistance to reserve agents
such as ciprofloxacin and meropenem.

The objectives of the 2013 surveillance program
were to:

1. monitor resistance in Enterobacteriaceae iso-

lated from blood;

2. examine the extent of co-resistance and multi-
resistance; and

3. detect emerging resistance to newer last-line
agents such as carbapenems.

Methods

Study design

From 1 January to 31 December 2013, 25 institutions
across Australia collected either all or up to 200 1so-
lates from different patient episodes of bacteraemia.
Species identification

Isolates were identified using the routine method
for each institution; Vitek®, Phoenix™ Automated
Microbiology System, or where available, mass
spectrometry (MALDI-TOF).

Susceptibility testing

Testing was performed by 2 commercial semi-
automated methods, Vitek ® 2 (BioMérieux) or
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Phoenix™ (BD), which are calibrated to the ISO
reference standard method of broth microdilution.
Commercially available Vitek AST-N246, Vitek
AST-N247, Phoenix NMIC/ID-80 or Phoenix
NMIC-203 cards were utilised by all participants
throughout the survey period. The Clinical and
Laboratory Standards Institute (CLSI) M100'
and European Committee on Antimicrobial
Susceptibility Testing (EUCAST) v4.0° break-
points from January 2014 have been employed in
the analysis. For analysis of cefazolin, breakpoints
of =4 for susceptible and =8 for resistant were
applied due to the restricted minimum inhibitory
concentration (MIC) range available on the com-
mercial cards, recognising that the January 2014

breakpoint is actually susceptible (< 2 mg/L).
Molecular confirmation of resistances

E. coli and Klebsiella isolates with ceftazidime
or ceftriaxone MIC >1 mg/L, or cefoxitin
MIC > 8 mg/L; Enterobacter spp. with cefepime
MIC >1 mg/L; all isolates with ciprofloxacin
MIC >0.25 mg/L; and all isolates with merope-
nem MIC > 0.25 mg/L were referred to a central
laboratory (SA Pathology) for molecular confirma-
tion of resistance.

All referred isolates were screened for the presence of
the bla ., and bla,; genes using a real-time poly-
merase thaln reaction (PCR) platform (LC-480) and
published primers.** A multiplex real-time TagMan
PCR was used to detect CTX-M-type genes.’ Strains
were probed for plasmid-borne AmpC enzymes
using the method described by Pérez-Pérez and
Hanson,® and subjected to molecular tests for MBL.

Gla,, blaIMP, and bla ), bla, ., and bla_ . .

genes using real-time PCR* Known plasml(i( medi
ated quinolone resistance mechanisms (Qnr, efflux
(gepA, 0gxAB), and aac(6’)-Ib-cr) were examined by
PCR on all referred isolates with ciprofloxacin MIC
> 0.25 mg/L using published methods.”" All E. coli
were examined for the presence of the O25b-ST131

clone and its H30- and H30-Rx subclones.!'"3
Results

A total of 4,958 Enterobacteriaceae species were
tested. The species isolated and the numbers of
each are listed in Table 1. Three genera, E. coli,
Klebsiella spp. and  Enterobacter spp. contrib-
uted 86.3% of all isolates. Major resistances and
non-susceptibilities for the top 6 ranked species
are listed in Table 2. Non-susceptibility, which
includes intermediately resistant and resistant
strains, has been included for some agents because
these flgures provide information about important
emerging acquired resistances. Multiple acquired
resistances by species are shown in Table 3. Multi-
resistance was detected in 11.7% of E. coli isolates,
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7.0% of K. pneumoniae, and 12.6% of Enterobacter
cloacae. A more detailed breakdown of resistances
and non-susceptibilities by state and territory
is provided in the online report from the group

(http://www.agargroup.org/surveys).

Table 1: Species tested

T T

Escherichia coli 2,958 59.7
Klebsiella pneumoniae 727 14.7
Enterobacter cloacae 311 6.3
Proteus mirabilis 184 3.7
Klebsiella oxytoca 163 3.3
Serratia marcescens 156 341
Enterobacter aerogenes 98 2.0
Salmonella species (non Typhi) 78 1.6
Morganella morganii 54 11
Citrobacter koseri 51 1.0
Citrobacter freundii 38 0.8
Salmonella Typhi/paratyphi 23 0.5
Pantoea agglomerans 13 0.3
Raoultella ornithinolytica 1 0.2
Enterobacter asburiae 11 0.2
Other species (n=31) 82 1.7
All species 4,958

Escherichia coli

Moderately high levels of resistance to ampicil-
lin (and therefore amoxycillin) were observed
(50.2%/52.2%, CLSI/EUCAST criteria), with
lower rates for amoxycillin-clavulanate (12.7%/—
intermediate,  8.8%/21.5%  resistant). Non-
susceptibility to third-generation cephalosporins
was low (ceftriaxone 7.5%/7.5%, ceftazidime
4.1%/7.0%). Moderate levels of resistance were
detected to cefazolin (19.1%/-) and trimethoprim
(26.9%/28.7%). Ciprofloxacin non-susceptibility
was found in 10.3%/11.3% of E. coli isolates.
Resistance to ticarcillin-clavulanate (8.1%/18.3%),
gentamicin (7.7%/7.9%), piperacillin-tazobactam
(3.1%/6.2%), cefepime (1.9%/2.8%) were low.
Four isolates had elevated meropenem MICs
(=0.5 mg/L). For the ESBL-producing strains.
ciprofloxacin and gentamicin resistance was found

in 57.3%/59.0% and 41.0%/41.4% respectively.

In line with international trends among com-
munity strains of E. coli, most of the strains with
ESBL genes harboured genes of the CTX-M type
(171/229 = 75%). Over half of the E. coli with
CTX-M group 1 types were found to belong to
sequence type 131 (O25b-ST131). ST131 accounted

CDI Vol 38 No 4 2014
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for 66% of E. coli ESBL phenotypes that were
ciprofloxacin resistant (MIC >1 mg/L), and only
2% of ciprofloxacin susceptible ESBL phenotypes.
Ninety-eight per cent and 57% of O25b-ST131 were
associated with the H30 and H30-Rx subclones,
respectively, with their reported association with
more antibiotic resistances and greater virulence
potential."?

Klebsiella pneumoniae

K. pneumoniae showed slightly higher levels of resist-
ance to piperacillin-tazobactam and ceftazidime
compared with E. coli, but lower rates of resistance
to amoxycillin-clavulanate, ticarcillin-clavulanate,
cefazolin, ceftriaxone ciprofloxacin, gentamicin,
and trimethoprim. Four K. pneumoniae isolates
had elevated meropenem MICs (see below). ESBLs
were present in 38 of 45 (84%) presumptively ESBL-
positive isolates of K. pneumoniae, 31 of which

proved to be of the CTX-M type.
Enterobacter species

Acquired resistance was common to ticarcillin-cla-
vulanate (23.3%/27.5% and 27.8%/32.0%), pipera-
cillin-tazobactam (17.3%/22.2% and 20.6%/28.9%),
ceftriaxone  (26.5%/26.5% and 28.9%/28.9%),
ceftazidime (22.7%/23.3% and 28.9%/28.9%) and
trimethoprim (19.7/21.4% and 3.2%/3.2%) for Enz.
cloacae and Ent. aerogenes, respectively. Cefepime,
ciprofloxacin, and gentamicin resistance were all
less than 10%. Fifteen of 33 Ent. cloacae tested
for ESBLs based on a suspicious phenotype,
harboured ESBL-encoding genes. Thirteen Enz.

cloacae strains had elevated meropenem MICs.
Carbapenemase resistance

Overall, 14 isolates from 12 patients were found
to harbour a carbapenemase gene. bla, , was
detected in 9 strains (Ent. cloacae (4), Citrobacter
spp- (2) E. coli (1), S. marcescens (1), K. pneumoniae
(); bla, . was detected in 3 K. pneumoniae isolates
(1 patient with multiple admission); and bla in
1 patient with 2 bacteraemic episodes.

Discussion

AGAR has been tracking resistance in sentinel
enteric Gram-negative bacteria since 1992. From
2008, surveillance was segregated into hospital-
versus community-onset infections. The last year
of hospital-onset only surveillance was 2011."* This
is the first comprehensive survey of antimicrobial
resistance among Enterobacteriaceae isolates from
bacteraemic patients throughout Australia, using
an approach similar to that conducted by the
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European EARS-Net program (http:/www.ecdc.
europa.cu/en/healthtopics/antimicrobial resist-

ance/database/Pages/database.aspx).

CTX-M-producing E. coli and Klebsiella spe-
cies and gentamicin- and ciprofloxacin-resistant
E. coli are well established among bacteraemic
patients. Of concern is the high proportion of E.
coli that belong to the ST131 H30-Rx subclone,
and its reported association with more antibi-
otic resistance and greater virulence potential."?
Carbapenem resistance attributable to acquired
carbapenemases are still rare in patients with
bacteraemia in Australia, although 3 different
types (IMP, KPC, and NDM) were detected from
seven of the participating institutions. Compared
with many other countries in our region, resistance
rates in Australian Gram-negative bacteria are still
relatively low,” but similar to those observed in
2012 in many Western European countries (http:/
ecdc.europa.cu/en/publications/Publications/anti-
microbial-resistance-surveillance-europe-2012.

pdf).

Multi-resistance 1s being increasingly observed,
especially in E. coli and Ent. cloacae, both of
which have multi-resistance rates (as defined by
AGAR) above 10%. This is likely to drive more
broad-spectrum antibiotic use, and increase the
resistance selection pressure for important reserve
classes, especially the carbapenemases.

Agar participants

Australian Capital Territory

Peter Collignon and Susan Bradbury, The
Canberra Hospital

New South Wales

Thomas Gottlieb
Concord Hospital

and Graham Robertson,

James Branley and Donna Barbaro,
Hospital

Nepean

George Kotsiou and Peter Huntington, Royal
North Shore Hospital

David Mitchell and Lee Thomas, Westmead
Hospital

Northern Territory

Rob Baird and Jann Hennessy, Royal Darwin
Hospital

Queensland

Enzo Binotto and Bronwyn Thomsett, Pathology
Queensland Cairns Base Hospital
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Graeme Nimmo and Narelle George, Pathology
Queensland Central Laboratory

Petra Derrington and Sharon Dal-Cin, Pathology
Queensland Gold Coast Hospital

Chris Coulter and Tobin Hillier, Pathology
Queensland Prince Charles Hospital

Naomi Runnegar and Joel Douglas, Pathology

Queensland Princess Alexandra Hospital

Jenny Robson and Georgia Peachey, Sullivan
Nicolaides Pathology
South Australia

Kelly Papanoum and Nicholas
Pathology, Flinders Medical Centre

Wells, SA

Morgyn Warner and Fleur Manno, SA Pathology,
Royal Adelaide Hospital

John Turnidge and Jan Bell, SA Pathology,
Women’s and Children’s Hospital

Tasmania

Louise Cooley and Rob Peterson, Royal Hobart
Hospital

Victoria
Denis Spelman and Christopher Lee Alfred
Hospital

Benjamin Howden and Peter Ward, Austin
Hospital

Tony Korman and Despina Kotsanas, Southern

Health, Monash Medical Centre

Andrew Daley and Gena Gonis, Royal Women’s
Hospital

Mary Jo Waters and Linda Joyce, St Vincent’s
Hospital

Western Australia

David McGechie and Rebecca Wake, PathWest
Laboratory Medicine WA, Fremantle Hospital

Michael Leung, Barbara Henderson and Ronan
Murray, PathWest Laboratory Medicin, WA,
Queen Elizabeth II Hospital

Owen Robinson, Geoftrey Coombs and Denise
Daley, PathWest Laboratory Medicine WA, Royal
Perth Hospital
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Abstract

This report from the Australion Rotavirus
Surveillance Program, together with collaborating
laboratories Australia-wide, describes the rotavi-
rus genotypes responsible for the hospitalisation
of children with acute gastroenteritis during the
period 1 January to 31 December 2013. During
the survey period, 1,035 faecal samples were
referred for rotavirus G and P genotype analysis.
Of these 828 were confirmed as rotavirus posi-
tive. A total of 503 specimens were collected from
children under 5 years of age, while 325 were
from older children and adults. Genotype analy-
sis of the 828 rotavirus samples collected from
both children and adults revealed that G12P[8]
was the dominant genotype in this reporting
period, identified in 33% of strains nationally.
Genotype G3P[8] was the second most common
strain nationally, representing 31% of samples,
followed by genotype G2P[4] (14%). This repre-
sents the first report where G12P[8] strains are
the major cause of disease in this population. The
genotype distribution was slightly altered when
the analysis was restricted to samples collected
from children under 5 years of age, with G3P[8]
being the dominant genotype (39.2%) followed by
G12P[8] as the second most common genotype
(31%). Fluctuations in genotype distribution were
also observed based on the vaccine type in use.
Genotype G12P[8] was more common in states
and territories using RotaTeq, while G3P[8] was
more common in the locations using Rotarix. This
survey highlights the yearly fluctuations in rotavirus
genotypes observed since vaccine introduction,
with changes in dominant genotypes an annual
event. The emergence of G12P[8] as the dominant
genotype further illustrates the ongoing changes
in the wild type rotavirus population evident in the
Australian population since vaccine introduction.
Commun Dis Intell 2014,;38(4):E334-E342.

Keywords: rotavirus, gastroenteritis,
genotypes, disease surveillance

Introduction

Rotaviruses are triple layered dsRNA viruses
that belong to the Reoviridae tamily. They con-
tain 11 gene segments that encode the 6 struc-
tural proteins found in the virion and 6 non-
structural proteins produced inside cells during
viral replication.!
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Rotaviruses are the most common cause of severe
diarrhoea in young children worldwide.? Vaccines
have been developed to reduce the significant
morbidity and mortality associated with infec-
tion. Two live attenuated oral rotavirus vaccines;
Rotarix® [GlaxoSmithKline] and RotaTeq®
[Merck], have been shown to be safe and highly
effective in the prevention of severe diarrhoea
due to rotavirus infection.** Both vaccines were
included into the funded National Immunisation
Program of Australia from 1 July 2007. RotaTeq
is administered in Victoria, South Australia,
Western Australia and Queensland, while
Rotarix is administered in New South Wales, the
Northern Territory, Tasmania and the Australian
Capital Territory. Since 2006, rotavirus vaccines
have been licensed in over 125 countries and
included in the national vaccination schedules
of 59 predominantly high and middle-income

countries worldwide.’

Historically in Australia, rotavirus infection
accounted for up to 10,000 childhood hospitalisa-
tions for diarrhoea each year.” The introduction
of rotavirus vaccines has seen a significant impact
on the disease burden, with state based studies in
New South Wales, Queensland, South Australia
and Victoria showing a substantial decline in both
rotavirus coded and non-rotavirus coded hospi-
talisations and emergency room visits since vaccine
introduction.” "

The annual circulation patterns of rotavirus
genotypes causing disease in Australian children
has been documented by the Australian Rotavirus
Surveillance Program since 1997. The strain diver-
sity and temporal and geographic changes observed
each year provides the baseline information vital
to assist vaccine introduction and ongoing evalu-
ation." Vaccine introduction has increased the
population immunity to wild type rotavirus strains,
which is likely to impact on the epidemiology of
circulating strains. Therefore, characterisation of
circulating rotavirus genotypes will provide insight
into whether vaccine introduction has impacted on
virus epidemiology, and altered circulating strains,
which could have ongoing consequences for the
success of the vaccination programs.

In this report we describe the genotype of rotavirus

strains causing severe gastroenteritis in Australia

for the period 1 January to 31 December, 2013.
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Methods

Rotavirus positive specimens detected by enzyme
immunoassay (EIA) or latex agglutination in
collaborating laboratories across Australia were
collected, stored frozen and forwarded to the
Australian Rotavirus Reference Centre Melbourne,
together with relevant age and sex details. The
laboratories contributing samples were;

* ACT Pathology, Canberra, Australian Capital
Territory

* The Virology Division, South Eastern Area
Laboratory Services, Prince of Wales Hospital,
New South Wales

* Virology Department, The Children’s Hospital
at Westmead, New South Wales

* Centre for Infectious Diseases and Microbiol-

ogy, Westmead, New South Wales

* The Microbiology Department, John Hunter
Hospital, Newcastle, New South Wales

* The Microbiology Department, Royal Darwin
Hospital, Casuarina, Northern Territory

* The Microbiology Department, Alice Springs
Hospital, Alice Springs, Northern Territory

* Forensic and Scientific Services, Queensland
Health, Herston, Queensland

* Microbiology division, Pathology Queensland,

Herston, Queensland

* The Queensland Paediatric Infectious Diseases
Laboratory, Royal Children’s Hospital, Bris-

bane, Queensland

* Queensland Health laboratories in Townsville,

Cairns and Gold Coast, Queensland

* Microbiology and Infectious Diseases Labora-
tory, SA Pathology, Adelaide, South Australia

* The Serology Department, Royal Children’s
Hospital, Parkville, Victoria

* Princess Margaret Hospital for Children, Subi-
aco, Western Australia

* Division of Microbiology, PathWest Laboratory
Medical WA, The Queen Elizabeth IT Medical
Centre, Nedlands, Western Australia

Viral RNA was extracted from 10%-20% faecal
extracts of each specimen using the QIAamp Viral
RNA mini extraction kit (Qiagen) according to the
manufacturer’s instructions. The rotavirus G and
P genotype were determined for each sample by
the application of independent hemi-nested mul-
tiplex reverse transcription polymerase chain reac-
tion (RT-PCR) assays. The first round RT-PCR
assays were performed using the Qiagen one step
RT-PCR kit, using VP7 conserved primers VP7F
and VP7R, or VP4 conserved primers VP4F and

CDI Vol 38 No 4 2014

VP4R. The second round genotyping PCR reac-
tions were conducted using specific oligonucleo-
tide primers for G types 1, 2, 3,4, 8, 9 and 12 or
P types [4], [6], [8], [9], [10] and [11]."*'® Two new
G3 primers were included in the G typing assay:
EQ3 fwd-ctgcatacgctaattctacacaagg, and EQ3 rev-
gatcgtacaagtagecgtagtaac. The G and P genotype
of each sample was assigned using agarose gel
analysis of second round PCR products.

Any samples that provided a discordant result
between the initial antigen detection and genotype
assay were further tested using the commercial
rotavirus enzyme linked immunosorbent assay
ProSpecT (Thermo Fisher, Aus), as per the manu-
facturer’s instructions to confirm the presence of
rotavirus antigen.

Results
Number of isolates

During the period 1 January to 31 December 2013,
a total of 1,035 faecal specimens were collected
for analysis from 18 collaborating centres across
Australia; located in Victoria, Western Australia,
the Northern Territory, New South Wales,
Queensland, South Australia, and the Australian
Capital Territory.

Of these, 828 were confirmed as rotavirus positive
by EIA (ProSpecT, OXOID) or RT-PCR analysis.
Of these, 503 samples were collected from children
under 5 years of age, and 325 samples were from
older children and adults. An additional 207 speci-
mens contained either insufficient specimen for
genotyping (n= 3), or the specimen was not con-
firmed to be positive for rotavirus (n= 204) and
these were not analysed further.

Age distribution

During the reporting period, 61% of samples
were obtained from children under 5 years of age
(Table 1). Overall, 17.9% of isolates were from
infants 0—6 months of age, 9.9% were from infants
7-12 months of age, 16.1% were from children
13—-24 months of age, and 9.4% were from children
25-36 months of age. A total of 14.4% of samples
were from children 5 years and 1 month to 10 years
of age, and 21.3% of samples were from individuals
older than 21 years of age, which included 5.6%

from adults over the age of 80 years.

Genotype distribution

All of the 828 confirmed rotavirus samples col-
lected from children and adults from 7 locations

in New South Wales, the Northern Territory,
Queensland, Western Australia, South Australia,
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Table 1: Age distribution of gastroenteritis
cases

Age range
(months) % of total

0-6 148 17.9
7-12 82 9.9
13-24 133 16.1
25-36 78 9.4
37-48 31 3.7
49-60 30 3.6
61-120 119 14.4
121-240 28 3.4
241-960 130 15.7
961+ 46 5.6
Unknown 3 0.4
Total 828 na

Victoria and the Australian Capital Territory,
underwent genotype analysis (Table 2). G12P[§]
strains were the most common genotype identi-
tied nationally, representing 33% of all specimens
analysed. This genotype was identified as the
dominant type in 3 states, Queensland, Victoria
and South Australia, representing 42%, 68% and
61% of strains respectively. Genotype G12P[8]
strains were only identified in one other location,
Western Australia, during this survey period and
represented 9% of strains.

G3P[8] strains were the 2nd most common geno-
type identified nationally, representing 31% of all
specimens. This genotype was identified in all
7 states and territories, and was the dominant type
in the Northern Territory and Western Australia,
where it represented 93% and 44% respectively.

G2P[4] strains were the 3rd most common geno-
type nationally, representing 14% of all specimens.
It was identified in 5 states and was the dominant
type in New South Wales, representing 59% of

strains.

In this survey period, GIP[8] was the 4th most
common genotype representing only 10% of strains
analysed; however it was identified in all states and
territories.

Genotypes G4P[8] and GI9P[8] each represented
less than 2% of the total specimens typed.
Several rare or uncommon genotype combina-
tions were identified, including 3 GI2P[6]
strains in Western Australia, 2 G9P[9] strains
in South Australia, and single G3P[14], G2P[8]
and GO6P[8] strains in Queensland, Western
Australia and South Australia. Of 10 samples

E336

that contained multiple G and/or P genotypes,
7 were identified as being vaccine compo-
nent strains by sequence analysis. A total of
32 samples contained a non-typeable G— and/or
P genotype. The non-typeable samples are likely
to be samples that contain low virus amounts,
below the limits of our typing assays, or could
have contained inhibitors in extracted RNA to
prevent the function of the enzymes used in RT

and/or PCR steps.

Twenty-nine faecal specimens collected through
routine surveillance were identified that contained
a component of the RotaTeq vaccine; these were
from Western Australia and South Australia. In
addition, faecal specimens were received from
15 children who developed gastroenteritis after
being vaccinated. A RotaTeq vaccine component
was identified in 5 samples, while a G9P[8] strain
was identified in a single sample. The RotaTeq vac-
cine virus components were identified by RT-PCR
and sequence analysis.

Analysis of genotypes identified in samples
from children less than 5 years of age

A total of 503 rotavirus samples were collected from
children under 5 years of age. Genotype G3P[8§]
strains were the most commonly identified; found
in 39.2% of samples, and G12P[8] strains were the
2nd most common genotype; identified in 31%
of samples. GIP[8] was the 3rd most common
genotype; identified in 11.3% of samples. G2P[4],
GA4P[8] and GYP[8] all represented minor geno-
types in children in this study, and were identified
in 4.6%, 24% and 1.6% of samples respectively
(Table 3).

Analysis of G and P genotyping results revealed
that in states where RotaTeq is in use, G12P[§]
was the dominant genotype in children less than 5
years of age, identified in 42.5% of samples, while
G3P[8] was the 2nd most common, identified in
22.3% of strains (Figure). G1P[8] was the 3rd most
common genotype representing 13.6% of samples.
In states where Rotarix is used, G3P[8] strains
were dominant, identified in 84. 6%, while geno-
type GI1P[8] and G2P[4] were identified in 5.1%

of strains.

A degree of consistency in genotype distribution
within each vaccine type was observed, for example,
in 3 of the 4 RotaTeq states (Queensland, Victoria
and South Australia) G12P[8] was the dominant
genotype. However, in states using Rotarix (New
South Wales, Northern Territory and Australian
Capital Territory), G3P[8] was dominant only
in the Northern Territory. The small number of
samples (n=138) from locations using Rotarix may
have influenced these comparisons.

CDI Vol 38 No 4 2014
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Discussion

The Australian Rotavirus Surveillance Program
report for the period 1 January to 31 December
2013 describes the annual distribution of rotavirus
genotypes and geographic differences in genotypes
causing disease in Australia. In 2013, the surveil-
lance program identified that genotype G12P[8]
emerged as the dominant genotype nationally,
representing 33% of all strains, being the dominant
genotype in 3 states; Queensland, Victoria and
South Australia. Genotype G3P[8] was the 2nd
most common genotype nationally, comprising
28% of all strains, but was the dominant genotype
in 2 locations, Western Australia and the Northern
Territory. Genotype G2P[4] represented the 3rd
most common genotype, representing more than
14% of strains nationally, and was the dominant

genotype in New South Wales.

Figure: Overall distribution of rotavirus G
and P genotypes identified in Australian
children based on vaccine usage for period
1 January to 31 December, 2013

Rotarix states

G1P[8]
G2P[4]
BN G3P[8]
= Other
B Mix

RotaTeq states

G1P[8]
G2P[4]
BN G3P[8]
G4P[8]
E= GIP[8]
C1G12P[8]
BB Other
E=A Mix
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Since 2007-2008, genotypes G1P[8] and GZP[ ]
have alternated as the dominant genotype causing
disease across Australia.”?" The identification of
G12P[8] as the dominant genotype this year is the
first time since vaccine introduction that neither
of these genotypes were dominant. In 2012, the
emergence of G12P[8] strains represented more
than 20% of strains, being identified as the 3rd
most common genotype, and were observed
circulating in Western Australia, the Northern
Territory, Queensland and South Australia.?’
This report found that G12P[8] did not spread
across the country, rather it continued to emerge
in two of the locations (Queensland and South
Australia) and cause a greater proportion of dis-
ease in those settings. Victoria was the only new
location where G12P[8] strains emerged in 2013.
Prior to 2012, GI12P[8] strains only represented a
sporadic and rare cause of disease in Australia.
In other countries, G12P[8] generally continues
to represent an uncommon cause of disease.”
However, similar to Australia, a few countries
have seen the emergence of G12 in recent years.
In West Africa, G12 strains represented more
than 80% of strains in 2011-2012, while in
the Basque Country of Spain, GI12P[8] was the
predominant genotype, causing 65% of rotavirus
gastroenteritis.” This Spanish outbreak was
characterised by a broad geographical distribu-
tion (rural and urban) and affected both infants
and children.”” The sudden emergence and
predominance of G12P[8] rotaviruses in several
locations suggest that they may soon become a
major human rotavirus genotype. Importantly,
in an efficacy trial of Rotarix conducted in South
Africa and Malawi, vaccination was shown to
provide comparable protection against a range
of circulating genotypes including G12 strains.*
The presence of the P[8] VP4 protein in the G12
strains suggests that both rotavirus vaccines are
likely to be effective against the emergence of

G12P[8] strains.

This report saw the emergence of G3P[8] strains as
the 2nd most common genotype across Australia.
In previous years, G3P[8] strains have been
observed as generally the 3rd most common type,
representing 4%—11% of strains in any given year,
and only on 2 occasions was it the most common
type in one location; Melbourne 2006—07 and
2009-10."-2° The identification of G3P[8] as the
dominant type in 2 locations within the same year
is unique. In part, its emergence may be due to its
unusual G3 VP7 protein, which on preliminary
sequence analysis 1s genetically more similar
to equine G3 strains than other human strains
(unpublished observations, C Kirkwood). Further
sequence analysis of the whole genome of this
genotype 1is required to determine whether other
genes are unique.
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In the previous surveillance report in 2012, a single
genotype G3P[14] rotavirus strain was identified
in a 12-year-old child presenting to the Emergency
Department of the Royal Children’s Hospital,
Melbourne, with gastroenteritis. Full genome
sequence analysis revealed that the strain con-
tained the novel genome constellation G3-P[14]-
[2-R3-C3-M3-A9-N2-T6-E2-H3.” The genome
was genetically divergent from previously charac-
terised lapine viruses and the genes were distantly
related to a range of human bovine-like strains
and animal strains of bovine, bat and canine/
feline characteristics.” This highlights that novel
strains are capable of causing disease in Australian
children, and an interest in uncommon rotavirus
genotypes continues because of the possible impact
they could have on rotavirus vaccination programs.

The use of different vaccines in Australian states
and territories provides a unique opportunity to
compare the effect of each vaccine on the circu-
lating wild type strains. In the current survey,
G12P[8] strains were the most common in loca-
tions using RotaTeq vaccine, however, none were
observed in locations using Rotarix vaccine. In
contrast, G3P[8] represented the most common
type in Rotarix locations, and was second most
common in RotaTeq locations. Differences in
genotype distribution based on vaccine usage have
been observed each year since vaccine introduc-
tion.”* During the post vaccine years 1, 2 and 5,
G2P[4] strains were more common in states and
territories using Rotarix, and during year 4, in
states using RotaTeq. GIP[8] strains were more
common 1in the other 4 years in locations using
Rotarix. G3P[8] were more common in RotaTeq
states in years 2008——09, and 2009-10, after which
they occurred at similar rates in years 4 and 5.7
Thus consistent differences in genotype distribu-
tion linked to a particular vaccine may be starting
to emerge.

This survey of rotavirus strains causing disease
between 1 January and 31 December 2013 high-
lights the emergence of GIZP[8] rotavirus as the
dominant genotype in Australia. The emergence
of G12P[8] and to a lesser extent G3P[8] illus-
trates a unique change to the genotype patterns
in Australia, further highlighting the continual
changes in the wild type virus population and sug-
gest a more dynamic virus population is present in
the current post vaccine era than observed in the
pre-vaccine era.

Whether the introduction of vaccine is exerting an
increase due to immune pressure or whether the
increase 1s simply due to natural variation is still
unclear, but the identification of G12 and unusual
G3 strains strengthens the need to continue rota-
virus surveillance in both humans and animals.
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Therefore, continued surveillance of the wild
type strains circulating in Australia is required to
monitor any changes that may emerge and impact
vaccine effectiveness.
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Marie Deverell, Yvonne A Zurynski, Elizabeth J Elliott, and all chief investigators of APSU surveillance studies

Introduction

This report provides an update on the surveil-
lance conducted by the Australian Paediatric
Surveillance Unit (APSU) during the period
January to December 2013. The APSU facilitates
national active surveillance of uncommon diseases
of childhood including selected communicable
diseases. This report includes data on the fol-
lowing conditions: acute flaccid paralysis (AFP),
congenital cytomegalovirus (cCMV), congenital
rubella, perinatal exposure to HIV and paediatric
HIV infection, neonatal herpes simplex virus
(HSV), congenital varicella, neonatal varicella,
severe complications of varicella and juvenile onset
recurrent respiratory papillomatosis  (JoRRP).
Surveillance of severe complications of influenza
was undertaken during the influenza season (July

to September 2013).

Methods
Australian Paediatric Surveillance Unit

The APSU study protocols and case definitions
are developed with collaborating study investiga-
tors who provide specialised clinical and research
expertise for each condition studied and listed in
the Table. Conditions under surveillance are listed
on the APSU report card, which is sent to approxi-
mately 1,400 practising paediatricians and child
health specialists every month. Response rates to
the APSU monthly report card have remained over
90% for the last 20 years, and were 90% in 2013.

Over 85% of contributors report via email.
Contributors respond each month whether or not
they have a case to report for any of the conditions
listed on the report card. The APSU collects de-
identified clinical and/or laboratory data via a case
report form completed by the doctor looking after
the child. Completed case report forms are for-
warded to study investigators. All study protocols
and case report forms are available on the APSU
website (www.apsu.org.au).

Paediatric Active Enhanced Disease
Surveillance

The Paediatric Active Enhanced Disease

Surveillance (PAEDS) system was initiated in
2007 by the APSU and the National Centre for

Immunisation Research and Surveillance of

CDI Vol 38 No 4 2014

Vaccine Preventable Diseases.! PAEDS (www.
paeds.edu.au) is a hospital-based surveillance sys-
tem reliant on active case ascertainment by special-
ist surveillance nurses. PAEDS operates in 5 ter-
tiary hospitals in the capital cities of 5 states; New
South Wales, Victoria, South Australia, Western
Australia and Queensland. PAEDS complements
surveillance conducted by the APSU for AFP and

varicella complications.
Results
Acute flaccid paralysis

Pooled data from the APSU and PAEDS systems
are submitted regularly to the Polio Expert Panel.
In 2013, there were 62 confirmed cases of AFP:
28 ascertained by PAEDS, 12 by APSU and 22 by
both systems. The target of a non-polio AFP rate
of 2 1 per 100,000 children under 15 years of age
has been consistently reached for the last 6 years
(2008-2013). PAEDS nurses ascertain the major-
ity of AFP cases from the 5 tertiary paediatric
hospitals where PAEDS operates. The APSU
mainly contributes cases from non-PAEDS hos-
pitals such as Sydney Children’s Hospital, John
Hunter Children’s Hospital, Geelong Hospital,
Toowoomba Hospital etc. These data contribute
towards Australia fulfilling its requirements as
stipulated by the World Health Organization
(WHO) required AFP surveillance as part of the
Global Polio Elimination Strategy and mainte-
nance of the Polio-Free Certification by WHO. All
cases are reviewed by the Polio Expert Panel. In
2013, 61 cases of AFP were classified as non-polio
AFP and 1 case was classified as polio compatible.
The main diagnoses associated with reported cases
of AFP were Guillain-Barré syndrome, transverse
myelitis and acute disseminated encephalomyelitis.

Congenital cytomegalovirus

The total number of reports of cCMV continue
at approximately 16—17 cases per year. In 2013, a
total of 16 confirmed cases and 3 probable cases
were reported to the APSU. There was a total of
247 confirmed cases reported during the study
period 1999-2013. The number of reports suggest
a continuing under-recognition and underreport-
ing of cCMV, as the investigators reported in 2011,
and as continues today. Testing for cCMV after
detection of sensorineural hearing loss (SNHL)
on neonatal hearing screening is not routine in all
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jurisdictions despite cCMV being an important
cause of SNHL. cCMV is found in 5%-10% of
neonates with SNHL of an otherwise unknown
cause,’ including in Sydney (Rawlinson 2014
personal communication),” although screening
of children failing universal hearing screening is
often practically difficult.’ Potential treatment
with antiviral therapy to prevent long-term neu-
rodevelopmental sequelae is limited by the lack of
routine screening for CMV in pregnant women
and in neonates,’ although this may change with
recent efficacy analyses.®

Congenital rubella

There were four notifications of congenital rubella
to the APSU during 2013. One was a duplicate
notification. Three cases met the case definition
criteria for congenital rubella with defects (micro-
cephaly, hearing and vision impairments) and
were consistent with congenital rubella syndrome.
Two of the confirmed cases were children born
in Australia (1 child born in 2013 in Victoria and
1 child born in 2012 in the Northern Territory) to
mothers who had been born overseas (Thailand
and Indonesia). Another child reported in 2013
was born overseas (in 2012) and diagnosed after
arrival in South Australia at about 12 months of
age. Prior to this, the last confirmed case of con-
genital rubella was reported in 2008. These recent
cases highlight the need to remain vigilant by
continuing surveillance efforts, continuing preven-
tion of congenital rubella by screening all women
(especially immigrant women) of childbearing age
for rubella antibodies, and by maintaining high
coverage of rubella vaccination in children.

Perinatal exposure to HIV and HIV infection

There was a total of 43 confirmed cases of perina-
tal exposure to HIV reported to the APSU in 2013.
In addition, there was 1 case of HIV infection
reported to the APSU in 2013. Over the total study
period (1993-2013) 556 cases of perinatal exposure
to HIV and 84 cases of neonatal HIV infection
have been reported. The number of HIV perinatal
exposures has remained relatively steady, but fewer
infants acquire HIV infection as women take up
interventions including avoiding breastfeeding,
antiretroviral therapies and caesarean section.

Neonatal herpes simplex virus

In 2012, the case definition was amended to include
disease in the new-born as well as in infants aged
1 month to up to 1 year of age. In 2013, a total of
17 cases were reported to the APSU; 14 in neonates
and 3 in infants aged over 1 month of age. Since

1997, a total of 154 cases of HSV were reported by
the end of 2013.

CDI Vol 38 No 4 2014

Congenital, neonatal and severe
complications of varicella

No cases of congenital varicella were reported to
the APSU during 2013. The last reported case
of congenital varicella was in 2007. There were
4 cases of neonatal varicella reported to the APSU;
completed cases reports were received for three of
these and all three met the case definition criteria.
All 3 infants were exposed to varicella after birth;
the details of the infective contact were unknown
for 2 infants; the other one was exposed to a sibling
who had chickenpox. All infants required hospi-
talisation due to the varicella infection (3—6 days),
and all were treated with Aciclovir. Of the 2 noti-
fications of children hospitalised with severe com-
plications of varicella, 1 completed case report was
received. The child was 10 years of age and spent
15 days in hospital with encephalitis and ataxia.
This child had mild ataxia at discharge from hos-
pital. A history of contact with a person known to
have varicella was not provided.

Juvenile onset recurrent respiratory
papillomatosis

JoRRP is a rare condition that develops in child-
hood and is typically found in children aged less
than 12 years. It is the most common cause of
benign neoplasms of the larynx in children and is
caused by persistent infection of the upper airways
with human papillomavirus (HPV) genotypes
HPV 6 or HPV 11 acquired via vertical transmis-
sion before or during birth. HPV6 and HPV11 are
targeted by the prophylactic quadrivalent HPV
vaccine, meaning that JoRRP is now potentially a
vaccine preventable disease, with high vaccination
coverage achieved among Australian women aged
1226 years by 2009.7* There were 15 notifications
during the total study period (2012-2013) with
completed case reports received for 14 notifications
(93%). Of these 14 completed case reports there
were 3 duplicate notifications and 1 error, leaving
10 cases. Of these 10, there were 6 confirmed cases
and 1 probable case in 2012 (total 7) and one con-
firmed case and 2 probable cases in 2013 (total 3).
There has been a decrease in the number of cases

of JoRRP reported to the APSU in 2013.
Severe complications of influenza

The data for 2013 showed a marked reduction in
the number of cases of influenza with severe com-
plications reported to the APSU. There was a total
of 13 confirmed cases of influenza with severe
complications in children less than 15 years of age
reported to the APSU in 2013, compared with 56
confirmed case reports during 2012. Eight cases
had influenza B, and 5 cases had influenza A.
The median age was 4.3 years (range from 10 days
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to 14.4 years). Complications included the follow-
ing: pneumonia with oxygen requirement, need
for mechanical ventilation, seizures, myocarditis,
pericarditis, shock, acute encephalopathy and
rhabdomyolysis. Similar complications have previ-
ously been reported in children with pre-existing
chronic conditions as well as in previously healthy
children.’ Eight cases had not been vaccinated for
influenza in the previous 12 months and the vac-
cination status of a further 5 cases was unknown.

Of the 13 cases, five were admitted to the Paediatric
Intensive Care Unit. Of these 5 cases, four had not
been vaccinated for influenza and the vaccination
status was not known for 1 case. Underlying chronic
conditions of these patients included: neuromuscu-
lar disorder with intellectual disability, lung disease
(with and without intellectual disability) and
asthma. There were 2 deaths reported during 2013.

Conclusions and future directions

The APSU has conducted national surveillance of
rare diseases for 20 years and continues to provide
a valuable data on a number of serious rare child-
hood diseases. The APSU 20 year annual report
is available for download on the APSU web site
(Www.apsu.org.au).
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CREUTZFELDT-JAKOB DISEASE SURVEILLANCE IN
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Genevieve M Klug, Alison Boyd, Shannon Sarros, Christiane Stehmann, Marion Simpson, Catriona Mclean,

Colin L Masters, Steven J Collins

Abstract

Nation-wide surveillance of transmissible spongi-
form encephalopathies including Creutzfeldt-Jakob
disease, is performed by the Australian National
Creutzfeldt-Jakob Disease Registry, based at the
University of Melbourne. Surveillance has been
undertaken since 1993. Over this dynamic period
in  transmissible  spongiform  encephalopathy
research and understanding, the unit has evolved
and adapted to changes in surveillance practices
and requirements, the emergence of new disease
subtypes, improvements in diagnostic capabilities
and the overall heightened awareness and under-
standing of Creutzfeldt-Jakob disease and other
transmissible spongiform encephalopathies in the
health care setting. In 2013, routine surveillance
contfinued and this brief report provides an update
of the surveillance data collected by the Australian
National  Creutzfeldt-Jakob  Disease  Registry
prospectively from 1993 to December 2013, and
retrospectively to 1970. The report highlights the
recent multi-national collaborative study published
that has verified the correlation between surveil-
lance intensity and reported disease incidence.

Commun Dis Intell 2014,;38(4):E348—E355.

Keywords: Creutzfeldt-Jakob disease,
prion disease, transmissible spongiform
encephalopathy, disease surveillance

Introduction

In 1993, the Allars inquiry' into the use of cadaver-
derived pituitary hormones under the Australian
Human Pituitary Hormone Program and the
association with 4 medically acquired (iatrogenic)
Creutzfeldt-Jakob disease (CJD) deaths recom-
mended the formation of an Australian surveil-
lance unit to monitor further cases of iatrogenic
CJD in Australia. The Australian National
Creutzfeldt-Jakob disease Registry (ANCJDR) was
established in October 1993 within the department
of pathology at the University of Melbourne. The
monitoring of further Australian iatrogenic CJD
cases related to pituitary hormone treatment for
infertility or short stature and contaminated dura
mater grafts remains one of the core objectives of
the ANCJDR; however, the ANCJDR’s activities
have changed to encompass the surveillance of
all types of CJD including sporadic, genetic and

variant CJD and other transmissible spongiform
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encephalopathies (TSEs) such as Gerstmann
Striussler-Sheinker syndrome and fatal familial
insomnia.

As described previously,” human prion disease can
arise sporadically or from genetic or iatrogenic aeti-
ologies. Detailed evaluation of each suspected case
added to the register is undertaken to determine
whether a case can be excluded from suspicion or
classified as a definite, probable or possible TSE
case according to World Health Organization
(WHO) diagnostic criteria.” CJD was made a
notifiable disease in all states and territories of
Australia as of June 2006. Most initial notifications
to the ANCJDR arise through diagnostic testing
available through the Registry and this occurs
prior to health department notification.

The global incidence of CJD is commonly reported
to be 1 case per million per year; however, in most
countries with long-standing surveillance systems
in place such as France and Switzerland, annual
incidence has been reported above this quoted
figure.* Incidence rates as high as 1.2-2.4 cases per
million per year have been reported. ¥ "Temporally,
human prion disease incidence has increased in
most countries including Australia, as surveil-
lance mechanisms have evolved, diagnostic testing
capabilities have improved and there is generally
greater awareness of this rare disease in the health
care setting. A recent multi-national collaborative
study has verified that surveillance intensity posi-
tively correlates with reported disease incidence.’

In 2013, several changes have occurred that have or
will influence the level of suspected case notifica-
tions and possibly future incidence rates of CJD in
Australia. These include more discerning practices
in relation to suspected case referrals, in part due
to ever increasing demands through the diagnostic
testing; the suspension of the Queensland autopsy
service since January 2013; and an increased
number of genetic prion diseases classified in 2013
returning the proportion of genetic cases closer to
expected levels. In this report, updated surveil-
lance figures to 31 December 2013 are provided
for all retrospective (to 1970) and prospective cases
ascertained from 1993 onwards and discussed in
relation to these changes and how these may influ-
ence case notifications, classifications and overall
incidence.
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Methods

Patients with a suspected human prion disease are
notified to the ANCJDR predominantly through
referral for diagnostic cerebrospinal fluid (CSF)
14-3-3 protein detection. Other mechanisms
include personal communication with clinicians,
families, hospitals and CJD-related groups, and
health record searches through hospitals or health
departments. Once notified to the ANCJDR, refer-
rals are assessed and if the suspicion of prion disease
1s supported, the case will be added to the register
as a suspected case for continued investigation with
the aim of exclusion or classification according to
World Health Organization diagnostic criteria.
Investigation of register cases can be prolonged as
the ANCJDR requires the next-of-kin consent to
access and compile the appropriate clinical infor-
mation from various health information sources
for comprehensive evaluation. Response times can
vary as the information can be extensive or sources
numerous. Medico-demographic questionnaires
are offered and forwarded to families if they are
willing to contribute, providing valuable informa-
tion for analysis and evaluation.

The classification of a register case remains as
‘incomplete’ until the investigation is completed or
a definitive result from neuropathological assess-
ment is obtained. Cases may be excluded from the
register on the basis of neuropathological exami-
nation or after thorough clinical history evalua-
tion. A ‘definite’ classification requires brain tissue
examination, including immunohistochemically
and ‘probable’ and ‘possible’ cases are reliant on
specific clinical profile and diagnostic test out-
comes being met as previously described.’ In this
report, the total number of confirmed CJD cases
include those that have been classified during 2013.

In conjunction with the ANCJDR’s surveillance
responsibilities, the Registry provides a diagnostic
platform for ante- and post-mortem diagnostic
testing for human prion diseases. The testing of
CSF for the presence of a family of low molecular
weight proteins called 14-3-3 is performed weekly
by the ANCJDR. This test, first introduced in 1997,
has been readily utilised by the health community
and since its introduction referrals have increased
substantially to around 400 referrals each year. As
described previously, the test provides an increas-
ingly larger proportion of initial notifications of
suspected human prion disease to the ANCJDR
each year. The ANCJDR also offers services for
genetic testing, and Western blot analysis of tonsil
and brain tissue from biopsies or autopsies to sup-
plement immunohistochemical assessment. The
ANCJDR actively promotes these diagnostic tests
so that these options are available to clinicians and
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families to facilitate the most accurate diagnosis
and classification of suspected cases should they
wish to pursue these avenues of investigation.

Annual human prion disease incidence rates were
calculated using direct age-standardisation, based
on the Australian Bureau of Statistics 2000 esti-
mated resident population for Australia and for
each state and terrltory6 Population based rates
of post-mortem examination in suspected human
prion disease were calculated using the Australian
Bureau of Statistics 1993-2013 Australia demo-
graphic statistics for specific states.”" Health
information is collected through a combination
of public health and surveillance responsibilities,
based on the national notification of communica-
ble diseases. Surveillance activities for the period
reported were conducted under ethical approval
granted by The University of Melbourne Human

Research Ethics Committee.

Statistical analysis (Log-Rank test) was performed
using Stata (Intercooled Stata 7, Stata Corporation,
College Station, TX).

Results

Fifty-two suspected human prion disease cases
were added to the CJD surveillance register in
2013. Cases were notified via request for 14-3-3
CSF test (40 cases), personal communication from
clinicians (7 cases), hospitals (2 cases), the CJD
Support group network (1 case), and direct health
department notifications (2 cases). The proportions
of these initial notification sources are consistent
with those in previous years and the overall trends

for all register cases (Table 1).

While the suspected case notifications added to the
register in 2013 were consistent with those observed
in 2012 (n=53 cases), notifications were 37% lower
compared with the long-term average for the years
1993 to 2012. By the same comparison, fewer
notifications from Victoria, Western Australia and
Tasmania were received during 2013 (Figure 1),
continuing the trend observed during the previous
year. Notifications were also lower in Queensland
in 2013. Although lower notifications than the
long-term average were observed in New South
Wales in 2013, there was a modest increase from
the previous year returning notifications closer to
expected levels. The remaining states and territo-
ries remained unchanged from the previous year.
Overall, it is estimated that the number of cases
added to the register in 2013 was about 20 cases
lower than the long-term average of case notifica-
tions for 1993 to 2013 (about 70 case notifications
per year). While fluctuations are to be expected
with annual CJD notifications, it should be noted
that since 2009, notifications have been consist-
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Table 1: Source of initial notification of suspected transmissible spongiform encephalopathies
cases ascertained between 1993 and 2013

Cases removed from

Register cases* the register®
(%) (%)

CSF 14-3-3 protein test request 51.8 49.3 50.8
(Since September 1997)

Personal communications

Neurologists 13.5 12.4 13.0
Neurologists (mail-out reply cards) 2.8 1.8 2.4
Neuropathologists 8.4 8.5 8.4
Neuropathologists (mail-out reply cards) 0.6 0.4
Pituitary Hormones Task Force 1.8 3.2 2.3
Family 3.0 2.5 2.8
Molecular biologist 01 01
Hospital 0.4 1.3 0.8
Death certificates 9.9 5.6 8.2
Hospital and health department searches
Hospital medical records 4.8 11.5 7.4
Health department search/state 3.4 79 5.1
Morbidity data 1.4 3.6 2.3
Direct health department notification 1.4 0.3 1.0
CJD counselling service 0.4 0.6 0.5
Combined CSF/genetic test request 0.4 0.9 0.6
Genetic test request 0.3 1.7 0.8
Victorian brain bank network 0.2 0.2
Coroner’s post mortem request 01 0.2 01
CJD support group 041 041
Press 0.1 0.05
UK surveillance unit 01 0.05
Total 100.0 100.0 100.0

CSF Cerebrospinal fluid

Register cases; includes all cases currently on the register as classified cases or cases still under investigation.
1 Cases removed from the register; includes all suspected cases excluded from the register after detailed investigation.

Figure 1: Prospective notifications of suspected
transmissible spongiform encephalopathies
cases notified to the ANCJDR, 1997 to 2013, by
state or territory and year
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Western Australia have remained stable; however,
there have been fewer cases within this referral 60 ---ACT

group where the suspicion for CJD warrants for- :iw
mal addition to the register and therefore lower w % i
case notifications. S —-sA
= 40
L ---Tas.
As of 31 December 2013, the majority of the 52 sus- S 4 \ e
. . w— /\ —WA
pected cases added to the register in 2013 were ° PN AN
. . [ -
classified as incomplete. Eleven cases were excluded 2 w4/ S - O TN
after detailed clinical follow-up (2 cases) or neu- 2 | - -
ropathological examination (9 cases); 9 cases were 01 h
. . . . ¢ e
classified as definite and 1 as probable prion discase. I~ - B AL
0
1997 1999 2001 2003 2005 2007 2009 2011 2013

Year of notification

E350 CDI Vol 38 No 4 2014



Creutzfeldt-Jakob disease surveillance in Australia, 2013

Annual report

Excluding the post-mortem rate in 2013 where fig-
ures are still provisional, the average post-mortem
rate for all suspected cases on the register who died
between 1993 and 2012 is 62%. Over this period,
the rate of post-mortems being performed has
steadily increased from around 50% during 1993
to 1995 to 70% since 2005. This high post-mortem
rate underpins the strong and consistent number
of confirmed Australian human prion disease
cases recorded since 2005. A comparison of the
post-mortem rates in the 5 most populous states in
Australia indicates that the overall trend in post-
mortem rates has been positive from 1993 to 2012
(Figure 2) with the exception of South Australia
where rates have been variable over this period.
Excluding the rates shown for 2013, where results
are provisional as some post-mortem results are
still pending, it is apparent that the post-mortem
rate has been declining in Western Australia since
2010. While decreases in New South Wales, South
Australia and Victoria are also seen in 2012, they
are not as substantial as in Western Australia.

Figure 2: Rate of post-mortem examination
in transmissible spongiform encephalopathies
suspected case deaths per million population
in New South Wales, Queensland, South
Australia, Victoria, and Western Australia
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Queensland post-mortem rates in contrast, contin-
ued to increase from 2005 to 2012 until the CJD
autopsy service in that state was suspended. In the
other states and territories, post-mortem rates are
variable over the surveillance period and show no
clear trends due to low population and low num-
bers of post-mortems being performed.

As of 31 December 2013, there were 989 cases on
the register with 757 of these being classified as
probable or definite CJD cases. An additional defi-
nite 1atrogenic case who was treated in Australia,
and died in the United Kingdom is included in
Table 2; however this case is not classified as an
Australian case due to the location at death and
is thereby excluded from the overall statistical
analysis of Australian CJD cases. Since the start
of surveillance, 663 suspected prion disease cases
have been excluded from the register after detailed
follow-up, with 25 of these being excluded in 2013

(19 after neuropathological examination).

In 2013, 20 cases were re-classified from incomplete
to definite prion disease, 4 cases to probable and a
single case who died in 2002 was re-classified as
possible sporadic CJD, bringing the total number
of possible cases to 15. Fourteen of these cases were
sporadic and one was iatrogenic CJD (Table 2). Of
the 216 incomplete cases, 136 are presently alive.
In 2013, the number of incomplete cases under
evaluation by the ANCJDR has remained consist-
ent with the number of incomplete cases in 2012.
In contrast, there has been a 50% reduction in the
number of cases excluded from the register and a
35% reduction in the number of cases classified
from incomplete to definite, probable or possible in

2013 compared with 2012.

Age-standardised mortality rates show that the
rate of human prion disease mortality in Australia
during the period of 1970 to 2013 is increasing,
except in 2013, where case evaluation is pending
for the majority of deaths (Figure 3) and incidence

Table 2: Classification of Australian National Creutzfeldt-Jakob Disease Register cases, Australia,

1970 to 2013
Classification Sporadic latrogenic
Definite 448 49 0 0 502
Probable 241 11 0 0 256
Possible 14 0 0 0 15
Incomplete 2161 216
Total H 703 H 60 H H 0 H 216 H 989

* Includes 1 definite iatrogenic case who received pituitary hormone treatment in Australia but disease onset and death
occurred while a resident of the United Kingdom. This case is not included in statistical analysis since morbidity and mortality

did not occur within Australia.
1 includes 136 living cases.
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is therefore provisional. In 2013, the age-adjusted
mortality rate was 0.44 deaths per million per year
and this would be expected to increase after further
investigation and classification of incomplete cases.
The mean annual age-adjusted mortality rate dur-
ing the period from 1970 to 2012 was 1.0 death per
million (range, 0.1-1.8). For the prospective surveil-
lance period of 1993 to 2012, the mean annual rate
1s 1.3 deaths per million (range 0.7-1.8). By state
and territory, the majority of regions in Australia
have a mean age-adjusted mortality rate above
1 case per million per year between 1993 and 2012
(range, 1.0-1.5). The exceptions are Tasmania and

Figure 3: Number of definite and probable
transmissible spongiform encephalopathies
cases and age-standardised mortality rate,*
Australia, 1970 to 2013, by classification and
year
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*

Age-standardised mortality rates were calculated using
the Australian Bureau of Statistics 2000 estimated
resident population for Australia.

the Northern Territory with 0.7 and 0.9 deaths per
million respectively. Restriction of the surveillance
data to the period between 2003 and 2012 allows
comparisons between states and territories during
a timeframe of relatively consistent surveillance
practices, diagnostic capabilities and utility with
the exception of MRI diagnostics. (Table 3). During
this period, Tasmania, the Northern Territory and
Queensland have lower than expected mean mor-
tality rates, while Western Australia and Victoria

have the highest TSE mortality in Australia.

The proportions of human prion discase acti-
ologies represented on the register have remained
similar to previous years, with the exception of
genetic cases. Previously we have reported that
the annual number of genetic cases had declined
in recent years.” In 2013, 6 cases were classified as
genetic definite or probable prion disease. Two of
these were new cases confirmed as definite genetic
cases in 2013, whereas the remaining four were
re-classified from definite or probable sporadic
cases to genetic cases after further investigation or
information was provided to the ANCJDR. The
classification of these cases has returned the pro-
portion of genetic TSE closer to the levels expected
in the Australian population (Figure 4). Overall,
the vast majority of human prion disease cases are
sporadic (91.0%) while genetic and iatrogenic cases
represent 7.9 and 1.1% respectively of all definite
and probable cases.

Based on 757 definite and probable human prion
disease cases, 53% per cent were female. Similar
proportions for gender exist for all human prion
disease aetiologies. Median ages at death for the
overall case group or by specific aetiology are
largely unchanged from the previous reporting

Table 3: Transmissible spongiform encephalopathies deaths and age-adjusted mortality rates,

2003 to 2012, by year and state or territory

Mean age-adjusted

mortality ratef

Year Total | (deaths/million/year)
ACT 5 1.35
NSW 7 11 10 12 10 6 11 14 6 5 97 1.24
NT 3 0.97
Qld 3 7 2 4 4 5 6 2 35 0.68
SA 1 2 1 1 3 5 2 26 1.46
Tas. 1 2 4 0.71
Vic. 9 5 11 10 6 13 10 4 99 1.71
WA 3 2 5 4 6 4 5 5 3 41 1.68
Aus. 23 21 28 39 28 34 31 37 28 12 310 1.30

*  Provisional figures.

T Age-standardised mortality rates (2003—2012) were calculated using the Australian Bureau of Statistics 2000 estimated

resident population for Australian states and territories.
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period. Sixty-six years is the median age at death for
all cases overall with only a single year difference
between males (66 years) and females (67 years).
For sporadic cases, 67 years is the median age at
death overall and for both males and females. For
genetic prion disease, there is a 4 year age difference
between males (58 years) and females (62 years)
and overall the median age of death from genetic
prion disease is 60 years. As there have been no
further iatrogenic cases identified since the last

reporting period at 31 December 2012, there has

Figure 4: Definite and probable human prion
disease cases, 1970 to 2013, by aetiology and

year
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been no change to the prev1ously reported median
age at death for iatrogenic cases.’

Duration of illness is typically short for human
prion disease, especially sporadic CJD, with the
median length of illness duration for all cases
combined being 3.9 months. By actiology, median
duration was found to be 3.5 months for sporadic
cases (range, 0.9—60 months), 6.25 months for iat-
rogenic cases (range, 2—25 months) and 5.8 months
for genetic cases (range, 1.25-192 months). Within
6 months of disease onset, 70% of all TSE cases
were deceased. By actiology, 72% of sporadic, 53%
of genetic and 56% of iatrogenic human prion
disease were deceased 6 months after the onset
of symptoms. Survival is significantly shorter in
sporadic CJD than the genetic form (P < 0.0001
by Log Rank Test).

Between 1 January and 31 December 2013, no
variant CJD or further iatrogenic CJD cases were
identified in Australia.

Discussion

The reduced numbers of formal prion disease

notifications to the ANCJDR observed in 2012

CDI Vol 38 No 4 2014

and 2013 has prompted a review of internal and
external factors that may be contributing to the
lower number of notifications. One likely factor
1s a more clinically discerning approach by the
ANCJDR before formally adding cases to the
register for investigation. This has been necessary
due to improved clinician awareness of diagnostic
capacity with consequent increased number of
suspected case notifications based on suggestive
diagnostic investigation results. These include
notifications received by the ANCJDR through
CSF 14-3-3 protein detection but especially MRI,
straining human resources. It is also clear that
there are fewer notifications from some states and
territories, specifically Victoria, Western Australia
and Tasmania in both 2012 and 2013. It is unclear
why the numbers from Victoria have decreased
and this will be closely monitored in 2014.

In Western Australia, a greater reliance on local
health services to manage case investigation and in
particular those cases that proceed to post-mortem
examination, may contribute to the reduced num-
ber of notifications. This may limit the involvement
and ability of the ANCJDR to ascertain the true
level of suspicion for these cases. The ANCJDR
will assess options for improving ascertainment in

Western Australia during 2014.

Another important and possibly contributing factor
to declining notifications is the suspension of the
Queensland CJD autopsy service, which ceased
in January 2013 and still remains suspended as of
31 December 2013. It is unclear when the service
may be resumed. During 2013, the ANCJDR
was aware of several suspected CJD cases in
Queensland where autopsies were requested by cli-
nicians and/or families. The effect of this suspen-
sion will be marked, particularly on incidence rates
in Queensland but also on the overall Australian
incidence rates in 2013. Furthermore, notification
rates may be lowered as a consequence. As there is
only a single year of data with lower notifications
in Queensland, notification rates will need to be
reviewed during 2014 to determine whether the
2013 data was an isolated fluctuation.

Monitoring annual suspected human prion disease
notifications is of importance due to the relation-
ship of this parameter with overall incidence. The
ANCJDR led a multi-national collaborative study
and demonstrated that greater surveillance intensity
incorporating suspected case notifications, referrals
for diagnostic testing and post-mortem examination
correlates with increased reported disease inci-
dence.’ In 2013, the ANCJDR published an analysis
of datasets from 10 countries with similar surveil-
lance systems and determined a predictive relation-
ship between surveillance intensity and disease
incidence. It is therefore of concern that there has

E353



Annual report

Creutzfeldt-Jakob disease surveillance in Australia, 2013

been a sustained change to notification levels and
these need to be monitored and assessed carefully in
the context of the ANCJDR and local state services
activities and processes.

The number of cases classified as definite and
probable prion diseases in 2013 (24 cases) 1s smaller
than the number classified in 2012 (39 cases).
Definite case classification declined marginally
(16% decrease) in 2013 and probable case clas-
sifications were 70% lower. An explanation for
the lower levels of classifications and exclusion of
register cases is in part due to the inflation of the
number of cases classified or excluded in 2012 due
to concerted efforts by the ANCJDR to classify
outstanding cases. After an exceptional year of case
classification in 2012, classifications were expected
to be lower in 2013 in comparison and return to
pre-2012 levels. The ANCJDR aims to maintain a
consistent level of case classification with attention
focused on probable case classification in 2014.

Despite the decrease in suspected case notifica-
tions in 2012, the incidence rate in 2012 has been
maintained at expected levels (1.1 cases per million
per year). This provides some reassurance that
while case notifications have been lower in 2012,
the ANCJDR has maintained the ability to detect
the expected annual number of prion disease cases
in the Australian population despite changes to
ANCJDR approaches. No firm conclusions can be
made regarding whether these trends will continue
in 2013 as the incidence rates are provisional at the
time of reporting; however the number of definite
cases are predicted to be lower than expected in
2013 due to the suspension of the Queensland
autopsy service.

The proportion of annual TSE cases due to
genetic prion disease has returned to expected
levels during 2013. This 1s pleasing given the
concerns in 2012 that genetic prion disease was
under-ascertained between 2009 and 2012, possi-
bly due to the de-centralisation of genetic services
to external laboratories and a disconnect with the
ANCJDR regarding genetic testing outcomes.
Processes have been established in order to redress
this issue by genetic services (in conjunction with
the CJD support group network), and this has in
part contributed to an increased number of genetic
prion disease cases classified in 2013. While these
processes will prove valuable for case classification
in future, the majority of the genetic prion disease
identified in 2013 was classified after case inves-
tigation, underscoring the utility and importance

of comprehensive case evaluation by the ANCJDR.
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TUBERCULOSIS NOTIFICATIONS IN AUSTRALIA, 2011
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Committee, for the Communicable Diseases Network Australia

Abstract

The National Notifiable Diseases Surveillance
System received 1,385 tuberculosis (TB) notifica-
tions in 2011, representing a rate of 6.2 cases per
100,000 population. While Australia has main-
tained a rate of 5 to 6 cases per 100,000 for TB since
the mid-1980s, there has been a steady increase in
incidence over the past decade. In 2011, Australia’s
overseas-born population continued fo represent
the majority of TB notifications (88%) with a notifica-
tion rate of 20.2 per 100,000. The incidence of TB
in the Australian-born Indigenous population has
fluctuated over the last decade and showed no clear
trend; however, in 2011 the nofification rate was
4.9 per 100,000, which is a notable decrease from
the 7.5 per 100,000 recorded in 2010. The inci-
dence of TB in the Australian-born non-Indigenous
population has continued to remain low at 0.9 per
100,000. Australia continued to record only a small
number of multi-drug-resistant TB (MDR-TB) cases
nationally (n=25), all of which were identified in the
overseas-born population. To ensure that Australia
can retain its low TB rate and work toward reducing
rates further, it is essential that Australia maintains
good centralised national TB reporting to monitor
trends and identify at-risk populations, and con-
tinues to contribute to global TB control initiatives.

Commun Dis Intell 2014;38(4):E356-E368.

Keywords: Australia, epidemiology, annual
report, Mycobacterium tuberculosis, disease
surveillance

Introduction

Like many low-incidence countries, Australia’s
biggest challenge in maintaining good tuberculosis
(TB) control is to manage T'B rates in its migrant
population. Throughout the 19th and 20th centu-
ries, the majority of Australia’s migrant population
has originated from European countries. Over the
last decade, the proportion of migrants coming
from European countries has declined from 52%
in 2001 to 40% in 2011, while the proportion of
migrants coming from Asian countries increased
from 24% in 2001 to 33% in 2011.' Given this
change in migration patterns as well as Australia’s
close proximity to the South East Asia and Western
Pacific regions where 60% of the world’s TB cases
are located,” Australia’s ability to maintain good
TB control domestically will rely on the ongoing
success of the Stop TB Strategy to reduce the TB

burden in these regions.

E356

The National Tuberculosis Advisory Committee
(NTAC), a subcommittee of the Communicable
Diseases Network Australia (CDNA), oversees the
surveillance of TB in Australia. NTAC also has
the key role of providing strategic, expert advice
to CDNA and the Australian Government, on
a coordinated national approach to TB control.
NTAC also has the role of developing and review-
ing nationally agreed strategic plans and guiding
their implementation for the prevention and con-
trol of TB in Australia.

This report describes the epidemiology of noti-
fied cases of TB in Australia in 2011 and should
be considered in conjunction with the annual
Australian Mycobacterium Reference Laboratory
Network (MRLN) report on bacteriologically

confirmed cases.?
Methods

TB is a nationally notifiable disease in Australia
and is monitored using the National Notifiable
Disease Surveillance System (NNDSS). Under
state and territory public health legislation medi-
cal practitioners, public health laboratories and
other health professionals are required to report
to jurisdictional health authorities, cases of TB
that fit the national case definition.* The National
Health Security Act 2007 provides the legislative
basis for the national notification of communica-
ble diseases and authorises the exchange of health
information between the Commonwealth and
states and territories. State and territory health
departments transfer these notifications regularly
to the NNDSS. The primary responsibility for
public health action resulting from notification
resides with state and territory health departments.

The Tuberculosis Data Quality Working Group
(TBDQWG), a working group of NTAC with
representation from states and territories, the
Commonwealth and the MRLN, ensures routine
and timely reporting of trends and emerging issues
in TB. The TBDQWG is responsible for main-
taining national consistency in data standards and
systems for national TB reporting.

Data presented in this report represent a point in
time analysis of notified cases of TB. This report
presents data extracted from NNDSS during
February 2014. Due to the dynamic nature of the
NNDSS, data in this report may vary from data
reported in other NNDSS reports and reports of
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TB notifications at the state or territory level. The
details on case definition, data collection, quality
control and the categorisation of population sub-
groups are available in the 2007 annual report.’

This report presents data analysed by date of
diagnosis, a derived field within the NNDSS. The
methodology for the date of diagnosis changed
in January 2014 and was applied to notifications
retrospectively, including for this 2011 report.
Diagnosis date for TB is equivalent to the notifica-
tion received date. This is the date the notification
of the disease was received by the communicable
disease section of the health authority. Crude rates
for the overall population were calculated using
the 2011 mid-year estimated resident population
from the Australian Bureau of Statistics (ABS)
Australian  Demographic Statistics.® Crude rates
for the overseas-born population were calculated
using the 2011 mid-year estimated resident popu-
lation from the ABS Migration, Australia, 201112
and 201213 tables.’

Results
Epidemiological situation in 2011

In 2011, there were 1,385 cases of TB reported to
the NNDSS, representing a rate of 6.2 cases per
100,000 population (Figure 1, Table 1). This was
an increase of 1% in the number of notified cases
compared with 2010 (n=1,368). While a relatively
low rate of TB has been maintained since the
mid-1980s, there has been a steady and sustained
increase in incidence over the decade leading up to

2011 (Figure 1).

A case classification was reported in almost all

cases (n=1,381) reported in 2011. Of those with

a case classification, the majority of cases were
classified as new (95%, n=1,314); that is a patient
who has never been treated for TB or a patient
treated previously for less than 1 month (Table 1).
Relapse was reported in 67 cases, with 17 of those
cases reported as relapsing following full treat-
ment in Australia, 12 following partial treatment
in Australia and 38 following full or partial treat-
ment overseas.

Geographic distribution

As in previous years, New South Wales accounted
for the largest number of cases notified by a state
or territory (n=541, Table 1). In 2011, the lowest
number of notifications and the lowest jurisdic-
tion-specific rate was reported in Tasmania (n=17,
Table 1) while the highest jurisdiction-specific rate

was reported in the Northern Territory (15.1 per
100,000).

Figure 1: Notification rate for tuberculosis,
Australia, 1960 to 2011
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Table 1: Notified cases and rates for tuberculosis, Australia, 2011, by case classification and state

or territory

New cases Relapse cases Total*
Notifications Rate Notifications Rate
ACT 20 5.4 0 - 20 5.4
NSW 505 7.0 33 0.5 541 75
NT 32 13.8 2 0.9 35 151
Qld 204 4.6 12 0.3 216 4.8
SA 71 4.3 2 0.1 73 4.5
Tas. 16 341 1 0.2 17 3.3
Vic. 347 6.3 13 0.2 360 6.5
WA 119 51 4 0.2 123 5.2
Aust. 1,314 5.9 67 0.3 1,385 6.2

*  Total includes 4 cases reported without a case classification (NSW: 3; NT: 1).

CDI Vol 38 No 4 2014
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In 2011, all jurisdictions except for Victoria and the
Northern Territory, recorded a jurisdiction-specific
rate higher than the 5-year mean jurisdiction-
specific rates of the 2 preceding 5-year intervals

(Figure 2).

Figure 2: Notification rate for tuberculosis,
Australia, 2001 to 2011, by state or territory
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Tuberculosis in the Australian-born population

The overall rate of TB in the Australia-born popu-
lation in 2011 was 1.0 per 100,000 (Table 2). The
rate in the Australian-born Indigenous population
(4.9 per 100,000) was more than 5 times the rate
reported in the Australian-born non-Indigenous
population (0.9 per 100,000). The rate in the
Australian-born population however, meets the
pre-elimination target set by the World Health
Organization (WHO) to be achieved by 2035,
reflecting the need to concentrate additional
control strategies on the Indigenous and migrant
population.®

The rate of TB in Australian-born non-Indigenous
people has remained relatively stable since 2002,
while the rate in Australian-born Indigenous
peoples has demonstrated no clear trend, ranging
from 3.1 to 6.3 cases per 100,000 over this period
(Figure 3).

Figure 3: Notified cases and rate for
tuberculosis, Australia, 2002 to 2011, by
population subgroup
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Tuberculosis in the overseas-born population

All but 1 case of TB diagnosed in 2011 were
reported with country of birth information, with
88% (n=1,214) of cases reported as overseas-born
(Table 2). The proportion of cases that were
reported as overseas-born varied across states
and territories, ranging from 46% (n=16) in the
Northern Territory to 91% (n=112) in Western

Australia.

Table 2: Notified cases and rates for tuberculosis, Australia, 2011, by population subgroup and

state or territory

Australian-born

Indigenous Non-Indigenous Total Overseas-born
State/ territory | Notifications Rate | Notifications Rate | Notifications Notifications  Rate
ACT 0 - 3 11 3 1.1 17 17.7
NSW 7 3.4 56 1.1 63 1.2 478 23.4
NT 12 17.4 7 5.9 19 10.1 16 36.7
Qld 10 5.3 19 0.6 29 0.8 186 18.5
SA 2 5.3 5 0.4 7 0.6 66 17.0
Tas. 0 - 0.5 2 0.4 15 23.4
Vic. 0 - 36 0.9 36 0.9 324 20.4
WA 2 23 9 0.6 11 0.7 112 14.2
Aust. 33 4.9 137 0.9 170 1.0 1,214 20.2
E358 CDI Vol 38 No 4 2014
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In 2011, the rate of TB among overseas-born peo-
ple was more than 19 times the rate in Australian-
born and maintained the peak reported in this
population group in the previous year. TB in
overseas-born people has increased steadily since
this subgroup was first reported in 2002 (Figure 3).
This figure should be interpreted with caution,
given that completeness of reporting the country of
birth has improved over this time.

Among overseas-born cases notified in 2011, the
most frequently reported country of birth was
India (n=276), followed by Vietnam (n=99), the
Philippines (n=99) and China (n=82) (Table 3).
Among the most frequently reported countries of
birth, the highest estimated rates were for those
born in Nepal (284 per 100,000), Ethiopia (260 per
100,000) and Papua New Guinea (238 cases per
100,000). These estimated rates must be interpreted
with caution as temporary residents are included

in Australia’s TB notifications (the numerator) but
may not be included in the ABS estimated resident
population (the denominator).

Residency status was available for 97% (n=1,174)
of TB cases reported as overseas born in 2011.
Residency status is self-reported at the time of
diagnosis and is not verified against migration
records. The majority of overseas-born cases
reported with a residency status were reported as
permanent residents (n=635) followed by overseas
students (n=224) (Table 4). This was seen across
all states and territories except South Australia,
where overseas-born cases were most likely to be
reported as overseas visitors (n=17).

There were 47 cases of TB notified among Papua
New Guinea (PNG) nationals accessing health
care in the Torres Strait Protected Zone (TSPZ)
in 2011, a 42% increase on the 33 cases reported

in 2010. Treating PNG nationals in the TSPZ

Table 3: Notified cases and rates for tuberculosis for frequently reported countries of birth,

Australia, 2011, by case classification

Estimated Estimated rate WHO country
Relapse Total resident (per 100,000 rate (per 100,000
Country of birth cases cases* populationt population) population) #

India 265 9 276 337,120 82 181
Vietnam 93 6 99 207,620 48 151
Philippines 98 1 99 193,030 51 270
China$ 75 7 82 387,420 21 75
Nepal 77 2 79 27,810 284 163
Papua New Guinea 66 7 73 30,650 238 346
Indonesia 42 2 44 73,060 60 187
Sudan 25 1 26 22,000 118 117
Ethiopia 22 3 25 9,630 260 258
Thailand 23 1 24 52,990 45 124
Afghanistan 22 2 24 32,970 73 189
Bangladesh 18 5 23 31,620 73 225
Myanmar 21 1 22 24,430 90 381
Pakistan 21 1 22 34,150 64 231
Malaysia 21 0 21 134,140 16 81
Cambodia 17 0 18 32,510 55 424
Sri Lanka 15 1 16 99,740 16 66
Other overseas-born 231 9 241

Total overseas-born 1,152 58 1,214

Australian-born 161 9 170

Total! 1,314 67 1,385

*

Total includes cases reported without a case classification.

w +H —+

China excludes Special Administrative Regions and Taiwan.

Total includes cases reported without a country of birth.

CDI Vol 38 No 4 2014

The Australian Bureau of Statistics estimated resident population at 30 June 2011, Cat 3412.0.
Rates from the World Health Organization TB Burden Estimates, 2011.
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Table 4: Notified cases of tuberculosis in overseas-born people, Australia, 2011 by residency status

and state or territory

ACT NSW NT Qd SA Tas. Vic. WA | Aust |
Refugee/humanitarian 0 1 0 10 2 12 12 44
Permanent resident 10 287 8 57 5 196 64 635
Overseas visitor 2 25 1 19 17 3 10 14 91
Overseas student 5 101 2 32 8 2 63 1 224
Unauthorised person 0 7 2 0 1 1 4 15
Other 0 52 2 20 2 34 6 117
lllegal foreign fisher 0 0 1 0 0 0 0 0 1
Residents of the TSPZ accessing N/A N/A N/A 47 N/A N/A N/A N/A 47
tuberculosis treatment in Queensland
Unknown or not reported 0 5 0 1 25 0 8 1 40
Total overseas-born cases 17 478 16 186 66 15 324 112 1,214

TSPZ Torres Strait Protected Zone.

accounted for 22% of Queensland’s total caseload
in 2011. There was only 1 illegal foreign fisher
reported with TB in 2011, the same as in 2010.

In 2011, data on the year of arrival were available
for 98% (n=1195) of the cases reported as overseas
born. Fifty per cent (593/1195) of these cases were
diagnosed with active TB within 4 years of arrival in
Australia and 31% (185/593) of those cases reported
were 1n the overseas student population (Figure 4).
This high figure primarily reflects reactivation of
latent TB infection (LTBI) indicating the potential

need to target this in control strategies.
Premigration health screening

The Migration Regulations 1994, enabled by the
Migration Act 1958, stipulate that visa applicants
must meet certain Public Interest Criteria; and
these criteria include visa applicants must be “

free from TB” and/or not be a “... threat to public
health in Australia or a danger to the Australian
community”.’ Therefore, permanent resident
visa applicants, some temporary resident visa
applicants, and children aged 11 years or over are
required to undergo an offshore medical examina-
tion, including a chest x-ray, to screen for active
TB. Children aged less than 11 years are required

to undergo a physical examination.

In 2011, 287 cases of active TB were documented
through the premigration health screening
process offshore. This represents an estimated
incidence rate in those undertaking premigra-
tion medical examinations of 80 per 100,000.
Approximately 60% of these cases were identified
in those applying for temporary resident visa cate-
gories; mostly student and short-term visitor visas.
These cases include visa applicants who were

E360

Figure 4: Notified cases of tuberculosis in the
overseas-born population, Australia, 2011, by
residency status and number of years since
arrival in Australia
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either newly diagnosed through the premigration
health screening process or who were already on
treatment at the time of screening. Similar to the
onshore NNDSS data, a large proportion (63%)
of active TB cases identified in the premigration
health screening process were in visa applicants
from the Philippines, India, Vietnam and China.
Visa applicants who are identified as having active
TB during premigration screening are required
to undergo treatment for the disease prior to entry
to Australia.

Furtherinformation on premigration health screen-
ing process and related statistics can be obtained
from the Australian Government Department
of Immigration and Border Protection, Global

Health Branch.
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Age and sex distribution

Age and sex were reported for all TB cases notified
in 2011. Continuing the trend reported in previous
years, there were more males than females notified
with TB, with a male to female ratio of 1.2:1.

In 2011, TB was predominantly seen in young
adults aged 25-34 years. This was driven by high
rates in overseas-born cases in this age group
(Figure 5). In cases reported as Australian-born
Indigenous and Australian-born non-Indigenous,
the burden of disease increased with age.

Figure 5: Notification rates for tuberculosis,
Australia, 2011, by population subgroup and
age group
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One of the most important aspects of TB control
is the monitoring of incidence in children aged
less than 15 years because these cases represent
recent TB infection. TB was notified in 51 chil-
dren aged less than 15 years in 2011, 4% of the
total notified cases. Of these, 15 were Australian-
born non-Indigenous children including 8 cases
reported as having one or more parents born in
a high-risk country. An additional 3 cases were
Australian-born Indigenous and 33 cases were
children born overseas.

Selected risk factors for tuberculosis

Selected risk factor data were provided for 99%
(n=1,370) of notified cases in 2011. Overall, the
most frequently reported risk factor was past travel
to or residence in a high-risk country (n=1,145,
Table 5). The increase seen in the reporting of this
risk factor, compared with previous reporting peri-
ods, 1s in part due to Victoria initiating reporting
of this risk factor to the national dataset from 2011.
Interpretation of this risk factor in overseas-born
cases 1s problematic. At the time these data were
collected there were inconsistent practices across
states and territories as to the inclusion of a case’s
country of birth in the assessment of this risk factor.
NTAC has agreed that this risk factor is to identify
travel-related TB and as such is intended to be
exclusive of a case’s country of birth. Reporting of
this risk factor from 2013 should be clearer.

Table 5: Notified cases of tuberculosis, Australia, 2011 by population subgroup and selected risk

factors*

Australian-born

Australian-born

120 171

Indigenous non-Indigenous

Household or other close contact with TB
Ever resided in a correctional facility™ 2 0 7 9
Ever resided in an aged care facility® 1 2 6 9
Ever employed in an institution®+ 1 0 12 13
Currently or previously™ employed in health industry 0 5 93 98
in Australia or overseas
Ever homeless 0 1 3 4
Past travel to or residence in a high-risk country 2 35 1,107 1,145
Chest x-ray suggestive of old untreated TB 1 1 14 16
Currently receiving immunosuppressive therapy 1 13 21
Australian-born child with one or more parent born 0 0 9
in a high-risk country
None of the above risk factors 9 52 65 126
Total cases assessed for risk factors 30 133 1,206 1,370
*  More than 1 risk factor may be reported for each notified case of tuberculosis.
T  Within the preceding 5 years.
I Institution is defined as a correctional facility, aged care facility or homeless shelter.
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Having a household member or close contact with
TB was the most common risk factor reported
by Australian-born Indigenous cases (n=16).
Whereas, it was equally common as a risk factor
reported for Australian-born non-Indigenous cases
as past travel to or residence in a high-risk country
(n=35) and the second most common risk factor
reported by overseas-born cases (n=120).

A total of 98 cases of TB in 2011 were reported
in people who were currently or had previously
worked in a health care setting. Of these, 44 were
working in a health care setting in Australia at the
time of diagnosis or within 12 months of diagnosis.
More than half (n=24) of these cases presented
with extrapulmonary disease only, which is gen-
erally not communicable. None of these notified
cases were deemed to have acquired TB in an
Australian health care setting, nor were there any
reports of active TB transmission to patients from
health care workers in Australia in 2011. Nine per
cent (n=126) of TB cases were reported as having
no risk factors identified.

Tuberculosis and HIV status

The HIV testing history of notified cases of TB was
reported in 98% of cases (n=1,351, Table 6). More
than half of these cases (n=779) were reported with
a known HIV status, of which 2.6% (n=20) were
reported as HIV positive. Australian-born non-
Indigenous cases were reported more frequently
as HIV positive (5.0%) than Australian-born
Indigenous (0%) and overseas-born cases (2.5%).
One-fifth (n=280) of cases with an HIV testing
history were reported as being tested for HIV but
the result of that test was unknown. These cases
were almost entirely reported by Victoria, where
current policy prevents the HIV status of an indi-
vidual being reported against their TB notification.

Anatomical site of disease
The anatomical site of TB disease was recorded in

all notified cases in 2011 (Table 7). Pulmonary dis-

ease was the most frequently reported site of disease

(61%, n=848), with most of these cases reported
as having pulmonary disease only. Cases present-
ing with disease focused in extrapulmonary sites
accounted for 39% (n=537) of cases, with lymph
nodes (n=291) and pleura (n=82) reported as the
most frequent extrapulmonary sites. Of the more
severe forms of TB, there were 6 cases classified as
miliary and 6 cases classified as meningeal.

Bacteriologically-confirmed cases and drug
resistance

Cases confirmed bacteriologically including the
drug susceptibility profiles of culture isolates are

reported in the annual MRLN report.’

The number of cases confirmed by culture of the
Mycobacterium tuberculosis complex from clinical
samples was 1,057 (76%). Of the 848 pulmonary
cases, 682 (80.4%) were culture positive and of
these 289 (42.3%) were smear positive. Specimens
obtained by bronchoscopy established the diagno-
sis in 148 (21.7%) of the confirmed cases of which
37 (25.0%) were smear positive. Three cases had
multi-drug-resistant  TB  (MDR-TB) isolated
from bronchoscopy samples; 1 smear positive.
Extrapulmonary disease was culture confirmed in

374 (53%) cases.

In wvitro drug susceptibility testing of culture
isolates demonstrated resistance to at least one of
the standard first line anti-tuberculosis agents in
107 (10.0%) cases. Mono-resistance to isoniazid
was reported in 45 cases and mono-resistance to
rifampicin was reported in 1 case only. Resistance
to at least isoniazid and rifampicin (MDR-TB)
was confirmed in 25 (2.4%) cases with overseas-
born persons accounting for 100% of these. Ten
patients with MDR-TB accessed health services in
the TSPZ. In 2011, 2.4% of all bacteriologically-
confirmed cases were MDR-TB, but only 1.4%
when the TSPZ cases were excluded.

Table 6: Notified cases of tuberculosis, Australia, 2011 by population subgroup and HIV status

Australian-born

HIV testing history

Australian-born

Indigenous non-Indigenous
HIV positive 17 20
HIV negative 30 57 671 759
HIV tested, result unknown 0 24 256 280
Not tested 47 233 283
Refused testing 3 6 9
HIV testing history unknown 0 3 31 34
Total 33 137 1,214 1,385
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Table 7: Notified cases of tuberculosis, Australia, 2011 by case classification and site of disease

Total pulmonary disease

Pulmonary only 642
Pulmonary plus other sites 160
Total extrapulmonary only* 512
Pleural 82
Lymph nodes 275
Bone/joint 48
Genito/urinary 25
Miliary

Meningeal

Peritoneal 32
Other 126
Unknown extrapulmonary site 0

61.2

39 681 49.2
7 167 121
21 537 38.8
0 82 5.9
15 291 21.0
1 50 3.6
1 26 1.9
0 0.4
0 0.4
2 35 2.5
4 131 9.5
0 0 0.0

*  Total includes four extrapulmonary cases reported without a case classification.
1 More than one extrapulmonary site may be reported for each notified case of extrapulmonary tuberculosis.

Treatment outcomes of 2010 tuberculosis
patient cohort

The treatment outcomes of an annual patient
cohort are reported in the following year’s annual
report. This allows adequate time for all cases
notified in a single year to begin treatment and
for the treatment outcomes to be recorded in the
NNDSS. Treatment outcomes for the 2011 patient

cohort will be reported in the 2012 annual report.

In 2010, treatment success, which includes those
cured (bacteriologically-confirmed) and those
who completed treatment, was reported in 96%
(1185/1233) of cases with assessable outcomes
(Table 8). Treatment success ranged from 89.5%
in Australian-born Indigenous cases to 96.8%
Australian-born non-Indigenous cases. In 2010,
there was 1 case of a treatment failure reported in
an overseas-born case and a total of 10 (0.8%) cases
were reported to have died due to TB.

National performance indicators

Performance criteria for incidence (less than 1 per
100,000) were met only for the incidence rates in
Australian-born non-Indigenous cases (Table 9).
Incidence rates in children exceeded the perfor-
mance criteria (less than 0.1 case per 100,000) in
all population groups. The reporting of HIV test-
ing history has improved on the previous year and
is close to reaching the target of 100%. Outcome
reporting fell short of meeting the target of 100%
for the 2010 patient cohorts, with 1% of cases with
assessable outcomes reported with an unknown
outcome. The performance indicator for cases that
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reported treatment success was met in 2010 (Table
9). Additionally in 2010, this performance indicator
was met for Australian-born non-Indigenous cases
and overseas-born cases, but fell slightly short for
Australian-born Indigenous cases (Table 8).

Discussion

The incidence of TB in Australia continues to be
one of the lowest for any country in the world. The
rate of 6.2 per 100,000 population is equivalent
to rates in recent years,'™'" indicating that the 1%
increase in notifications is as expected for migrant
population growth. However, when this rate is
compared with the mean of the 2 preceding inter-
vals of 5 years there is a slight increase. This upward
trend is particularly evident in New South Wales,
Queensland, Western Australia and Tasmania,
whereas the relatively higher rates in Victoria and
Northern Territory seem to have stabilised.

The rate of TB in Australia reported in 2011 com-
pares favourably with equivalent countries with
well-developed and resourced health care systems
e.g. New Zealand (7 per 100,000)"* and the United
Kingdom (14.4 per 100,000)."” However, as reported
in 2010, Australia’s upward trend is in contrast with
the downward trend seen in the United States of
America (USA). The USA has seen a steady decline
in rates over the last 10 years and in 2011 recorded
a rate of 34 per 100,000." It is possible that this
contrasting trend is a result of the USA’s differing
approach to Australia in both premigration screen-
ing and LTBI screening policies. For example, since
2009 the USA’s premigration screening policy has

included insisting on a sputum culture as well as
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Table 9: National tuberculosis performance indicators, performance criteria® and the current

status of tuberculosis, Australia, 2010 and 2011

Performance
National tuberculosis performance indicator criteria

Annual incidence of TB (cases per 100,000 population)
Australian-born Indigenous Australians
Australian-born non-Indigenous Australians
Overseas-born persons

Incidence in children <15 years, by risk group (per 100,000 population)

Australian-born Indigenous Australians
Australian-born non-Indigenous Australians
Overseas-born persons

Collection of HIV status

Collection of HIV status in all tuberculosis cases
Treatment outcome measures (%)

Cases evaluated for outcomes

Cases that have treatment completed and are cured (treatment
success)

Cases recorded as treatment failures

*

Performance criteria currently under review.

<1 6.3 4.9
<1 0.6 0.9
* 20.3 20.2
<01 25 1.2
<041 0.5 0.4
* 6.6 9.0
100% 95% 98%
100% 99 TBA
>90% 96 TBA
<2% 0.1 TBA

TBA To be assessed; treatment outcomes for 2011 patient cohort to be reported in the 2012 annual report.

sputum microscopy to exclude TB in prospective
migrants.” Furthermore, since 2000 the USA has
engaged in targeted tuberculin testing in high risk
groups, including recent migrants from high-bur-
den TB countries, to identify and treat LTBL>" In
addition, the USA has introduced LTBI premigra-
tion screening for all children under 15 years of age.
Other contributing factors could include that previ-
ously in the USA, prospective migrants diagnosed
with TB on screening were allowed entry and thus
were counted in USA notification data, whereas
more recently these migrants have been excluded
from entry and are therefore no longer counted in
USA’s notification data. Also, the USA receives more
migrants from medium burden TB regions, such as
the Americas, than Australia does, thereby lowering
the risk of TB reactivation after migration.”

TB notifications classified as relapsed remain unu-
sual in Australia, though slightly more cases were
reported in 2011 than in 2010 (4.8% and 3.8% of
cases respectively). Of the 67 relapse cases reported
in 2011, 29 (51%) had been treated in Australia.
Current notification data does not clarify whether
this 1s related to inadequate treatment, poor adher-
ence to or supervision of the initial treatment or
whether the relapsed TB is associated with drug
resistance or whether re-infection is a consideration.

The incidence rate of TB in Australian-born people
remains very low and stable; however, Aboriginal

CDI Vol 38 No 4 2014

and Torres Strait Islander people remain dispro-
portionately more affected, with a 5 times higher
incidence rate in 2011 than Australian-born non-
Indigenous people. The 2011 rate in Aboriginal
and Torres Strait Islander people is an improve-
ment on that reported in 2010, which was 11 times
higher. Over the last 10 years the rate of TB in
Aboriginal and Torres Strait Islander people has
neither improved nor deteriorated.

The incidence of TB in Australia continues to be
largely determined by migration, with nearly 90%
of notifications in 2011 being in overseas-born peo-
ple. There has been a steady rise in the number of
TB notifications in this group for the last 10 years.
India continues to contribute the largest number
of TB cases (20%), reflecting its status as the most
common country of origin for new permanent
residents in Australia as well as being a high TB
burden country.” Vietnam, the Philippines and
China are also high TB burden countries and sig-
nificantly contribute to new permanent residents
in Australia, accounting for another 20% of TB
notifications in Australia. Nepal was first recog-
nised as a significant contributor to Australian TB
notifications in 2010, particularly among students
undertaking tertiary education in Australia. In
2011, Nepal again was in the top 5 countries that
contributed to TB notifications in Australia with a
high proportion of notifications reported as over-
seas students studying in Australia.
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While residency status is self-reported and unveri-
fied, the reported data show 44% of TB notifica-
tions among overseas-born people are not perma-
nent residents. In 2011, among temporary residents
notified with TB, the largest group remains
overseas students who contributed to 16% of all TB
notifications, 18% of TB notifications in overseas-
born people, and 31% of all overseas-born cases
diagnosed within 4 years of arrival. This is a lower
proportion of notifications than in 2010, though
the change is likely to be more a function of the
number of students than any change to their risk
of TB. NTAC continues to work towards engaging
relevant stakeholders in the tertiary education and
immigration sectors to undertake active case find-
ing and treatment of LTBI and increase awareness

of TB in this population.

In 2011, TB notifications among PNG nationals
accessing health care in the TSPZ increased by
42% compared with 2010. PNG nationals access-
ing health care in the TSPZ represented 22% of all
TB notifications. The 2010 initiated collaboration
between the TB Control Programs of the PNG,
Queensland, and Australian Governments, initi-
ated and funded by the Australian Government
in 2010, continued to work toward improving
the joint capacity to manage TB in the Western
Province of PNG. While it is expected that this
collaboration will reduce TB notifications in this
group in Australia in future years, the outcome of
the enhanced program in the Western Province
will be monitored due to its importance.

The other group of migrants arriving by sea that
contribute to TB in Australia are illegal maritime
arrivals (IMAs), either those seeking asylum or
the vessel’s crew members. As reported in 2010,
the current enhanced dataset does not specifically
collect this information, so the exact number of
IMA-related cases is not reported here. In 2011,
the Department of Immigration and Citizenship
(now the Department of Immigration and Border
Protection) reported an increased number of boats
arriving.”” Given that this group originated in
countries with a high TB burden, it is also likely
that the group has contributed to the number of TB
notifications in 2011. Nearly all of the TB cases in
this migrant group are detected in either Western
Australia or the Northern Territory as this is where
most IMAs arrive and are then first screened for
TB. In a separate report, yet to be published,
Western Australia and the Northern Territory
together reported 14 cases in this group in 2011, at
a rate of 296 per 100,000 people screened.

One of the most frequently reported risk factors
for both Australian-born Indigenous (n=16) and
Australian-born non-Indigenous cases (n=35) was
a history of a household or other close contact with
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TB. This is important as, in the absence of any other
risk factor it is possibly an indicator that local trans-
mission of TB is occurring. In the Australian-born
Indigenous cases, 53% of notifications, with risk
factor information available, reported a history of
household or other close contact with TB. This pro-
portion is less than 2010, but still significant enough
to indicate that household transmission is likely
continuing to be the main reason for persistently
higher rates of TB among Indigenous Australians.

Another marker of transmission of TB within
Australian is the incidence of TB in children aged
under 15 years. Most cases in this age group were
reported as being overseas-born (n=33, 65%) with
the remaining 35% of TB cases in this age group
being in Australian-born children (n=18). This
proportion of Australian-born cases is 3 times
higher than the Australian-born proportion of all
TB notifications (12%). Fifty-three per cent of the
Australian-born children with TB were reported to
have atleast 1 parentborn in a high incidence coun-
try. With ‘circulatory migration’, that is residents
returning frequently to their country of origin, this
pattern of disease in children may be expected to
rise. It may also reflect the absence of a thorough
premigration screening process in this cohort. In
2011, there were 3 cases reported in Australian-
born Indigenous children. Overcrowding and late
presentation may contribute to this transmission in
the Indigenous Australian setting and childhood
cases are therefore not unexpected. It is important
that thorough and timely contact tracing is carried
out to identify childhood cases early and to offer
observed curative treatment. Reporting on meth-
ods of diagnosis for TB in children overall and their
risk factors for disease may be useful performance
indicators for TB programs and TB control.

People who had previously or are currently work-
ing in the healthcare industry were again an
important group being notified with TB, making
up 7% of the total notifications. This contribu-
tion to TB notifications from this group has been
increasing over recent years. Less than half of these
healthcare workers had recently been working in
the sector at the time of diagnosis and only 20%
had pulmonary TB and would therefore have been
potentially infectious. There were no reported
cases of transmission of TB from a healthcare
worker to patients. Virtually all healthcare workers
(95%) with TB were born overseas and none were
considered to have acquired TB from their work
in Australia. These data, therefore, do not indicate
a lack of infection control in healthcare facilities.
However, healthcare workers remain an important
risk group for active surveillance for TB.

According to Australia’s 2011 National HIV Testing
Policy version 1.3, ‘all people with HIV should be

tested for tuberculosis, and all people with tuber-
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culosis should be tested for HIV’.?" In 2011, 98% of
cases had a HIV test history” reported and of those
cases 77% were tested for HIV. HIV co-infection
with TB remains uncommon in Australia and at
similar levels to previous years.

The outcome of TB treatment remains very
good with consistently more than 95% of cases
with assessable outcomes in recent years being
successfully treated. Both the case fatality rate
(0.8%) and the treatment default rate (1.6%)
in 2010 were very low and slightly better than
results from 2009. In 2010, the outcomes for
treatment of TB in Australian-born Indigenous
cases were poorer than for other groups, with an
overall success of 90%.

This report demonstrates good and sustained TB
control in Australia. The crude incidence rate in
Australian-born non-Indigenous people is consist-
ently better than the target of less than 1 per 100,000,
and achieves the WHO’s pre-elimination target of
less than 10 notified TB cases per million popula-
tion.”! Australia also reports very good outcomes
for treatment of TB and in 2010 met targets in all
subgroups. Conversely, this assessment against
performance indicators does highlight potential
challenges, and therefore the future targets for
future work to improve TB control in Australia.
Notifications and the rate of TB in overseas-born
people continues to rise and be the main driver of
overall TB incidence; the incidence in children
in all subgroups did not meet the performance
targets, possibly indicating low grade transmission
of TB in Australia; and incidence and outcomes
for Indigenous Australians continues to indicate a
lower level of control. The key to sustaining the
achievements in TB control in Australia that are
reported here will be the maintenance of jurisdic-
tional TB control programs at the current high
standard, an increasing focus on both pre- and
post-migration strategies including for children,
and nationally agreed and coordinated strategic
activity toward improving detection and outcomes
in the atrisk subgroups identified by epidemio-
logical reports such as this one.
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TUBERCULOSIS IN AUSTRALIA: BACTERIOLOGICALLY-
CONFIRMED CASES AND DRUG RESISTANCE, 2011

A REPORT OF THE AUSTRALIAN MYCOBACTERIUM REFERENCE LABORATORY NETWORK

Richard Lumb, Ivan B Bastian, Peter J Jelfs, Terillee J Keehner, Sushil K Pandey, Aina Sievers

Abstract

The  Australion ~ Mycobacterium  Reference
Laboratory Network collects and analyses labora-
tory data on new cases of disease caused by the
Mycobacterium tuberculosis complex. In 2017,
a total of 1,057 cases were identified bacterio-
logically; an annual reporting rate of 4.6 cases per
100,000 population. Eighteen children aged less
than 15 years plus an additional 11 children from
the Torres Strait Protected Zone had bacteriolog-
ically-confirmed tuberculosis. Results of in vitro
drug susceptibility testing were available for 1,056
isolates for isoniazid, rifampicin, ethambutol, and
pyrazinamide. A total of 107 (10.0%) isolates of
M. tuberculosis were resistant to at least one of
these anti-tuberculosis agents. Resistance to at
least isoniazid and rifampicin (defined as multi-
drug resistance, MDR) was detected in 25 (2.4%)
isolates; 18 were from the respiratory tract (spu-
tum n=14, bronchoscopy n=3, tissue n=1). Ten
(55.6%) of the MDR-TB-positive sputum specimens
were smear-positive, as was a single sample from
a lymph node. Ten patients with MDR-TB were
Papua New Guinea (PNG) nationals in the Torres
Strait Protected Zone. If these PNG nationals are
excluded from the analysis, the underlying MDR-TB
rate in Australioc was 1.4%. No cases of exten-
sively drug-resistant TB (defined as MDR-TB with
additional resistance to a fluoroquinolone and an
injectable agent) were detected in 2011. Commun
Dis Intell 2014;38(4):E369-E375.

Keywords: Mycobacterium tuberculosis,
Mycobacterium bovis, multi-drug-resistant,
laboratory diagnosis, drug resistance,

Introduction

In the 2012 Global Tuberculosis Report, The
World Health Organization (WHO), declared
that the 2015 Millennium Development goal of
halting and reversing tuberculosis (TB) incidence
had been achieved with global TB incidence fall-
ing for several years and declining at a rate of 2.2%
in 2010 and 2011." However, in 2011, there were
still an estimated 8.7 million cases of TB glob-
ally, of which 5.8 million (67%) were notified to
national TB control programs. India and China

account for almost 40% of the global burden. By
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WHO region, South East Asia and the Western
Pacific regions combined account for almost 60%

of the cases globally.

Australia continues to record one of the lowest
notification rates (5—6 cases per 100,000 popula-
tion) of TB in the world. For non-Indigenous
persons born in Australia, the notification rate
was around 0.7 per 100,000 population.?* In recent
years, more than 85% of notified cases occurred in
the overseas-born population with international
students representing almost 20% of all overseas-
born cases notified in 2011.* The current epidemi-
ology of TB in Australia is largely a direct effect of
past residence in a high burden TB country.

Since 1991, the National Notifiable Diseases
Surveillance System (NNDSS) has provided data
on TB notifications reported to public health
authorities in Australia’s states and territories. The
Australian Tuberculosis Reporting Scheme has
been conducted by the Australian Mycobacterium
Reference Laboratory Network (AMRLN) since
1986. Data compiled by the AMRLN relate to
cases of bacteriologically-confirmed tuberculosis
whereas NNDSS data also includes cases identi-
fied on the basis of clinical and epidemiological
information, or on non-bacteriological laboratory
investigations. This report describes the bacteri-
ologically-confirmed TB diagnoses for the year
2011. This report should be considered in conjunc-
tion with the National TB Advisory Committee
(NTAC) TB notification report.*

Methods

The data were based on clinical specimens that
were culture-positive for Mycobacterium tuber-
culosis complex (MTBC). Almost all isolates of
MTBC were referred to one of the five laboratories
comprising the AMRLN for species identifica-
tion and drug susceptibility testing. Comparable
methodologies were used in the reference labora-
tories. Relapse cases, as defined by the National
Strategic Plan for TB Control in Australia Beyond
2000 prepared by the NTAC,’ were included in the
laboratory data as laboratories are generally unable
to differentiate relapse or failed cases from new
cases. Data include temporary visitors to Australia,
asylum seekers or overseas persons detained in
Australia in correctional service facilities. For
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each new bacteriologically-confirmed case, the
following information was collected where avail-
able: demography: patient identifier, age, sex, HIV
status and state of residence; specimen: type, site
of collection, date of collection and microscopy
result; isolate: Mycobacterium species and results of
drug susceptibility testing, nucleic acid amplifica-
tion testing results; and for drug resistant isolates:
patient country of origin, and history of previous
TB treatment, to determine whether resistance
was initial or acquired. Data from contributing
laboratories were submitted in standard format
to the AMRLN coordinator for collation and
analysis. Duplicate entries (indicated by identical
patient identifier and date of birth) were deleted
prior to analysis. Where more than one jurisdic-
tion reported data for the same patient, the earlier
collection date was used for including the result.
Rates were calculated using mid-year estimates of
the population for 2011 supplied by the Australian
Bureau of Statistics.® For each case, the nature of
the first clinical specimen that yielded an isolate
of MTBC was used to record the nominal site of
disease. Culture-positive specimens collected at
bronchoscopy or by gastric lavage were counted as
pulmonary disease. Patients with isolates recovered
from multiple sites were counted as pulmonary
disease (the most important category for public
health purposes) if a sputum, bronchoscopy, or
lung biopsy specimen was culture positive. Drug
resistance among new cases (proxy for primary
resistance) was defined as the presence of resist-
ant isolates of M. tuberculosis in patients who, in
response to direct questioning, denied having
received any prior anti-TB treatment (for more
than 1 month) and, in countries where adequate
documentation was available, for whom there was
no evidence of such a history.” Drug resistance
among previously treated cases (proxy for acquired
resistance) was defined as the presence of resistant

1solates of M. ruberculosis in cases who, in response
to direct questioning, report having been treated for
1 month or more or, in countries where adequate
documentation was available, for whom there was
evidence of such a history.” For 2009 onwards, the
AMRLN has been requested by NTAC to provide
laboratory data on bacteriologically confirmed
isolation of M. bowvis (bacille Calmette Guérin)

(BCG).
Results

There were 1,057 bacteriologically-confirmed
cases of tuberculosis in 2011 (Figure 1), represent-
ing an annual rate of 4.6 cases per 100,000 popu-
lation. State-specific reporting rates varied from
2.5 (Tasmania) to 12.5 (Northern Territory) cases
per 100,000 population (Table 1).

Figure 1: Comparison between tuberculosis
notifications and laboratory data, Australia,
1990 to 2011
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Table 1: Bacteriologically confirmed cases of tuberculosis and rate per 100,000 population,

Australia, 2009 to 2011, by state or territory

2011 2010* 2009* 2008*
State or territory Rate Rate Rate Rate

New South Walest

Northern Territory 30 12.5 23 10.0 24 10.9 25 11.4
Queensland 194 4.2 166 3.7 153 3.4 111 26
South Australia 57 34 52 3.2 51 3.1 49 3.1
Tasmania 13 2.5 9 1.8 7 1.4 3 0.6
Victoria 280 4.9 344 6.2 331 6.1 299 5.6
Western Australia 99 3.9 87 3.8 87 3.9 72 3.3
Total 1,057 4.6 1,051 4.7 1,062 4.9 886 41

*

Data from previous reports of the Australian Mycobacterium Reference Laboratory Network.

1 Data from the Australian Capital Territory are included with those from New South Wales.
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Causative organism

Almost all isolates were identified as M. tuberculo-
sis (n=1053), the remaining isolates being M. bovis
(n=2), M. africanum (n=1), and M. orygis (formerly
known as the ‘Oryx’ bacillus; (n=1). In addition,
a total of 24 M. bovis (BCG) were isolated from

clinical samples.
Distribution by sex, age and site of disease

The site of disease was dependent upon age and
sex. Complete information for sex and age was
available for 1,055 patients; 455 (43.1%) were from
females, 600 (56.9%) were from males, and sex
was not recorded for 2 cases. The overall M:F
ratio was 1.3:1. For respiratory isolates, the M:F
ratio was 1.5:1. For TB lymphadenitis, the M:F
ratio was 1.1:1. For males, there were 2 distinct
peak age groups in bacteriologically-confirmed
rates: 13.5 cases of TB per 100,000 population at
25-29 years and a 2nd peak in elderly males aged
more than 84 years (more than 11.5 cases of TB
per 100,000 population). The age distribution of
female cases was similar, with 11.6 bacteriologi-
cally-confirmed TB cases per 100,000 population
for the 25-29 year age group and a lower rate of
4.6 for women more than 84 years of age. The
predominant culture-positive respiratory specimen
was sputum (n=497), a further 148 were obtained
from bronchoscopy, 11 from lung biopsies and
7 lung/nasogastric aspirates (Table 2). Sixty pleu-
ral specimens (32 fluid, 28 biopsy/tissue) were
culture positive. The most commonly encountered

Table 2: Site of specimens that were smear—
and culture-positive for Mycobacterium
tuberculosis complex, Australia, 2011

Smear
posmve

Sputum 49.6
Bronchoscopy 148 37 25.0
Lymph node 205 44 21.5
Pleural 60 4t 6.7
Genitourinary 18 I
Bone/joint 31 I
Peritoneal 24 I
Skin I
Cerebrospinal fluid by

*

Based on specimens that reported a microscopy result
and excludes (i) microscopy not performed or (i) result
unknown.

1  Two pleural tissues and 2 pleural fluids were smear
positive.

I Percentage of specimens smear positive not calculated
due to the small number of cases.

CDI Vol 38 No 4 2014

extrapulmonary culture-positive specimen was
lymph tissue (n=205) followed by pleural (n=60),
bone/joint (n=34), genitourinary tract (n=18), and
peritoneal (n=23)

Twenty-nine children aged under 15 years (male
n=17, female n=12) had bacteriologically-con-
firmed tuberculosis (sputum n=15, gastric aspirate
n=4, bronchoscopy n=2, lymph node n=5, and
a single isolate each from a hip aspirate, tuber-
culoma of the brain, and tissue (site unknown)).
Four respiratory specimens, a lymph node, hip
aspirate, and a brain tuberculoma were smear
positive. Eleven children (male n=6, female n=5)
from the Torres Strait Protected Zone (TSPZ)
were bacteriologically confirmed for TB (sputum
n=7, gastric aspirate n=2, and an isolate each from
lymph node and hip aspirate). Drug resistance was
identified in children from the TSPZ, including
MDR (n=1) and resistance to streptomycin and
isoniazid (n=1).

Association with HIV

The AMRLN database recorded the HIV status of
only 102 (9.6%) patients. No patient was identified
as being HIV-seropositive.

Microscopy

Microscopy was available for 1,036 (98.0%) of
the bacteriologically-confirmed cases in 2011.
Microscopy was not performed on 7 specimens
and no result was provided for the remaining
14 specimens. For specimens recording a smear
result, 247 of 497 (49.7%) sputum and 37 of 148
(25.0%) bronchoscopy specimens were smear posi-
tive (Table 2). Of 60 pleural specimens (23 biopsy
and 37 fluids) that were culture-positive for
M. tuberculosis and reported a microscopy result,
2 fluids and 2 tissue samples were smear positive.
Lymph node specimens were smear positive in

only 44 of 205 (21.5%) cases.
Drug susceptibility testing

The five Australian Mycobacterium Reference
laboratories are using the same automated liquid
culture system for drug susceptibility testing
(MGIT960) and using WHO guidelines for break-
point drug concentrations (streptomycin 1.0 g/
ml; isoniazid 0.1 ug/ml; rifampicin 1.0 ug/ml; eth-
ambutol 5.0 ug/ml, and pyrazinamide 100 pg/ml).

Results of in vitro drug susceptibility testing were
available for all but 1 isolate (1,056/1,057) for iso-
niazid, rifampicin, ethambutol, and pyrazinamide
Table 3). One other isolate did not have a pyrazi-
namide result recorded. A total of 107 (10.0%)

M. tuberculosis 1solates were resistant to at least one
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0.7

of these first-line anti-T'B drugs. Resistance to at
least isoniazid and rifampicin (defined as MDR)
was detected in 25 (2.4%) isolates. All of the MDR
isolates were M. tuberculosis (Table 4). Of the
25 MDR-TB isolates, 18 were from the respiratory
tract (sputum n=14, bronchoscopy n=3, tissue n=1).

Isolates of MDR-TB were obtained from lymph
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Ten patients with MDR-TB were Papua New
Guinea (PNG) nationals from the TSPZ, and
these patients access health services in the outer
TSPZ. Of the 9 TSPZ patients with pulmonary
TB, seven were smear positive. The impact
of MDR-TB cases from the TSPZ has lifted
the proportion of MDR-TB cases above the
0.5%—-2.0% range (Figure 2). In 2011, 2.4% of all
1solates were MDR-TB, but only 1.4% when the
TSPZ i1solates were excluded. When the TSPZ
isolates were excluded, 15 MDR-TB cases were
documented from patients born overseas but
living in Australia. The 15 MDRTB patients
originated from: India (n=3), Nepal (n=2), and
single cases from Bangladesh, China, Ethiopia,
Indonesia, Iraq, South Africa, South Korea,
Sudan, Vietnam, and Zimbabwe. No Australian-
born patients were identified with MDR-TB. No
pre- XDR-TB (MDR-TB with additional resist-
ance of quinolone or injectable but not both) or

XDR-TB cases were reported in 2011.

Figure 2: Percentage of multi-drug-resistant
tuberculosis in Australia: the impact of multi-
drug-resistant tuberculosis cases in Papua
New Guinea nationals from the Torres Strait
Protected Zone

4 — -All MDR-TB cases
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Mono-resistance to isoniazid was detected in
45 isolates; mono-resistance to rifampicin (n=1),
and pyrazinamide (n=4) were also detected. One
hundred and one isolates demonstrated resist-
ance to isoniazid at a concentration of 0.1 mg/L.
Of these, 25 (24.8%) demonstrated resistance to
isoniazid at the higher level of 0.4 mg/L. Among
MDR-TB strains, 6/25 (24.0%) demonstrated
1soniazid resistance at the higher concentration
(0.4 mg/L). Forty-one (38.7%) of 106 specimens
culture-positive for drug resistant strains, includ-
ing 36 of 64 (56.3%) sputum or bronchoscopy

specimens, were smear-positive for acid-fast bacilli.

CDI Vol 38 No 4 2014

The 2 M. bouis 1solates that are inherently resistant
to pyrazinamide, were not included in the pyrazi-
namide analysis.

Results of testing for streptomycin were available
for 380 of 1,056 (40.0%) isolates with 61 demon-
strating resistance to at least streptomycin; 9 had
mono-resistance, 30 were resistant to streptomycin
and isoniazid, and 19 of 20 MDR-TB strains
reporting a streptomycin result were also strepto-
mycin-resistant.

New or previously treated cases, and country
of birth

Of the 106 M. tuberculosis isolates resistant to at
least one of the standard drugs, 63 (59.4%) were
from new cases, 4 (3.8%) from previously treated
cases, and no information was available on the
remaining 39 cases. Two were Australian-born
and the remaining 104 were overseas-born. The
104 overseas-born persons with drug resistant
disease were from 25 countries; most frequently
from India (n=27), Papua New Guinea (includ-
ing Torres Strait Islands—PNG) (n=21), Vietnam
(n=13), Nepal (n=5) and The Philippines (n=5).

Isolation of Mycobacterium bovis (bacille
Calmette Guérin)

There were 24 isolations of M. bovis (BCG) in
2011. Ten were cultured from children aged 5 years
or under (4 males; 6 females). Nine isolations were
from the vaccination site or axilla, and there was
a single isolation from an axillary lymph node.
Nine adult males (age range: 63—83 years) had
M. bovis (BCG) isolated from urine as did a single
woman (aged 50 years). In addition, one male aged
68 years had M. bovis (BCG) isolated from blood.
Three patients had no age or source of isolate
documented.

Discussion

The detection of 1,057 laboratory-confirmed cases
of TB in 2011 represented 4.6 cases per 100,000
population. In previous AMRLN reports, for the
years 2000-2010, the average rate per 100,000
population was 4.6 with a range 3.6 (2002) to
4.9 (2009). As expected, the 1,385 cases notified
to the NNDSS in 2011 was higher than the 1,057
(76.4%) cases of bacteriologically confirmed TB.}
The most frequent reasons postulated for the extra
cases reported in the NNDSS include diagnosis of
childhood and extrapulmonary TB based on clini-
cal, radiological and epidemiological information,
and submission of extrapulmonary samples in
formalin precluding bacteriological investigation.
In the past decade, the proportion of notifications
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confirmed by culture has been consistently within
a range of 70%—80% of total NNDSS notifications
(see previous AMRLN reports).

Importantly, there is little evidence of active trans-
mission occurring to children within Australia.
However, laboratory testing has a lower diagnostic
yield in children and so laboratory-confirmed cases
may not be sufficiently sensitive to detect low level
transmission within this patient group.

MDR-TB remains at a consistently low level. Since
the AMRLN began preparing annual reports in
1985, the proportion of patients with MDR-TB has
stayed within a range of 0.5%-2.0%. Since 2000
however, the influence of MDR-T'B cases occur-
ring in PNG nationals moving within the TSPZ
has pushed the percentage above 2%. In 2011, when
the 10 TSPZ isolates are included, the MDR-TB
rate was 2.4%. When the 10 TSPZ isolates were
excluded, the proportion of MDR-TB isolates was
1.4%. All MDR-TB cases documented in 2011 were
from persons born overseas; no Australian-born

persons were diagnosed with MDR-TB.

For 2011, the indicated country of birth for 62 cases
was Papua New Guinea; of these, at least 50 were
from the TSPZ. Papua New Guinea is facing a
national TB emergency.® In the WHO Western
Pacific Region, the country ranks second in terms
of estimated T'B incidence, first in estimated HIV-
sero-positive TB, and third in terms of estimated
prevalence. The 2012 WHO global report docu-
mented an estimated incidence of 346 cases per
100,000 population and a prevalence of 534 per
100,000 population.! The AMRLN data showed
that 13/62 (21.0%) cases were children less than
15 years of age and 35/62 (56.5%) cases were aged
less than 30 years. Although the AMRLN data
are small and patient selection bias is likely, there
is clear evidence of active transmission occurring
in communities, including transmission of drug-
resistant T'B.

For 2011, the WHO estimated that the MDR-TB
rate in PNG among new cases was 4.9% and 23%
among retreatment cases.! A drug resistance sur-
veillance study is underway in PNG employing
Xpert MTB/rifampicin for primary screening. This
survey will provide invaluable guidance on the
extent of rifampicin-resistant TB in PNG to inform
the response of the PNG National TB Control
Program, international organisations and donors
(Dr Sushil Pandey: personal communication).

Acknowledgements
The Australian  Mycobacterium  Reference

Laboratory Network comprises the Mycobacterium
Reference Laboratories at the following facilities:

E374

* SA Pathology, Adelaide, South Australia

* Pathology Services, Herston Hospitals Com-
plex, Herston, Queensland

* Victorian Infectious Diseases Reference Labo-
ratory, North Melbourne, Victoria

* PathWest Laboratory Medicine WA, Queen
Elizabeth II Medical Centre, Nedlands, West-

ern Australia

* Institute of Clinical Pathology and Medi-
cal Research, Westmead Hospital, Westmead,
New South Wales.

Additional information and support from Mr
Christopher Lowbridge, Dr Ral Antic, Dr Vicki
Krause, Ms Lynne Brown, Dr Christopher Coulter
and Dr Justin Waring is gratefully acknowledged.

Author details

Richard Lumb’
Ivan Bastian'
Peter Jelfs?
Terillee Keehner®
Sushil Pandey*
Aina Sievers®

1. Microbiology and Infectious Diseases Directorate, SA
Pathology, Adelaide, South Australia

2. Institute of Clinical Pathology and Medical Research,
Westmead Hospital, Westmead, New South Wales

3. PathWest Laboratory Medicine WA, Queen Elizabeth
Medical Centre, Nedlands, Western Australia

4. Queensland Health Pathology Services, Herston
Hospitals Complex, Herston, Queensland

5. Victorian Infectious Diseases Reference Laboratory,
North Melbourne, Victoria

Corresponding author: Mr Richard Lumb, Mycobacterium
Reference Laboratory and WHO Supranational TB Reference
Laboratory, Microbiology and Infectious Diseases, SA
Pathology, Adelaide, South Australia, PO Box 14, Rundle
Mall, ADELAIDE SA 5000. Telephone: +61 8 8222 3579.
Facsimile: +61 8 8222 3543. Email: richard.lumb2@health.

sa.gov.au

References

1. World Health Organization. Global tuberculosis control:
WHO report 2012. Geneva: World Health Organization
WHO/HTM/TB/2012.6.

2. Barry C, Waring J, Stapledon R, and the National
Tuberculosis Advisory Committee, for the Communicable
Diseases Network Australia. Tuberculosis notifica-
tions in Australia, 2008 and 2009. Commun Dis Intell
2013;36(1):82-94.

3. Barry C, Waring J, Stapledon R, and the National
Tuberculosis Advisory Committee, for the Communicable
Diseases Network Australia. Tuberculosis nofifications in
Australia, 2010. Commun Dis Intell 2013;38(1):E36—
E48.

4. Bareja C, Waring J, Stapledon R, Toms C, Douglas P,
and the National Tuberculosis Advisory Committee
for the Communicable Diseases Network Australia.

Tuberculosis notifications in Australia, 2011. Commun
Dis Intell 2014;38(4):E356-E368.

CDI Vol 38 No 4 2014



Tuberculosis in Australia: bacteriologically-confirmed cases, 2011

Annual report

5. National Tuberculosis Advisory Committee. National
strategic plan for TB control in Australia beyond 2000.
Australion Government Department of Health and
Ageing; Canberra: 2002. Available from: http://www.
health.gov.au/internet/main/publishing.nsf/Content/
cda-pubs-other-tb_plan.htm/$FILE/tbstrat _plan.pdf

6. Australian Bureau of Statistics. Australian Demographic
Statistics, June 2013 Quarter. ABS Cat. No: 3101.0.
Australian Bureau of Stafistics. 2010.

7. World Health Organization. Guidelines for surveillance
of drug resistance in tuberculosis. 4th edn. Geneva:
World Health Organization WHO/HTM/TB/2009.422.

8. Australian Government AusAlD. Tackling tuberculosis
in Western Province, Papua New Guinea: A long term
approach to ensure effective and sustained TB services.
[online]. Accessed on 29 July 2014. Available from: http://
www.adi.org.au/wp-content/uploads/2013/07/2012
AusAlID_TB-Strategy Western-Province.pdf

FUTURE REPORTING OF TUBERCULOSIS IN

AUSTRALIA

In 1985, a decision was made by the Australian
Mycobacterium Reference Laboratory Network
(AMRLN) to report laboratory data on bacte-
riologically-confirmed cases of tuberculosis in
persons living in Australia, and emphasising docu-
mentation of drug resistance. This was seen by the
network as an important concern for Australian
public health. The National Notifiable Diseases
Surveillance System and AMRLN reports have
been published in parallel.

In 1995, I attended a national tuberculosis (TB)
meeting in Canberra; on the agenda was the topic of
unifying the databases. Despite multiple attempts
to merge the databases to allow a unified report
to be prepared regarding Australian TB cases,
success eluded the efforts to do so. Fast forward

to 2014, and the roadblocks have been resolved. A

CDI Vol 38 No 4 2014

report on the combined data for 2012 and 2013 will
be published soon in CDI. It will allow for much
faster publishing of annual Australian TB data.
Furthermore, it should enable different questions
to be answered, that hitherto, could not be, and
will possibly provide useful information to high
burden countries in our region.

On behalf of the AMRLN, we congratulate those
involved in developing the unified database and
look forward to reading more comprehensive
reports on Australian tuberculosis cases.

Richard Lumb

Data Coordinator

Australian Mycobacterium Reference Laboratory
Network

17 December 2014
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The OzFoodNet Working Group

Introduction

The Australian Government Department of
Health established the OzFoodNet network in
2000 to collaborate nationally to investigate food-
borne disease. In each Australian state and territory
OzFoodNet epidemiologists investigate outbreaks
of enteric infection. OzFoodNet conducts studies
on the burden of illness and coordinates national
investigations into outbreaks of foodborne disease.
This quarterly report documents investigations of
outbreaks of gastrointestinal illness and clusters of
disease potentially related to food, that occurred in

Australia between 1 April and 30 June 2013.

Data were received from OzFoodNet epidemi-
ologists in all Australian states and territories. The
data in this report are provisional and subject to
change.

During the 2nd quarter of 2013, OzFoodNet sites
reported 426 outbreaks of enteric illness, includ-
ing those transmitted by contaminated food.
Outbreaks of gastroenteritis are often not reported
to health agencies or the reports may be delayed,
meaning that these figures under-represent the true
burden of enteric disease outbreaks. In total, these
outbreaks affected 7,891 people, of whom 448 were
hospitalised. There were 23 deaths reported during
these outbreaks. The majority of outbreaks (74%,
n=315) were due to person-to-person transmission
(Table 1), with 53% (166/315) of these occurring in

residential aged care facilities.

Foodborne and suspected foodborne
disease outbreaks

There were 30 outbreaks during this quarter where
consumption of contaminated food was suspected
or confirmed as being the primary mode of trans-
mission (Table 2). These outbreaks affected 1,089
people and resulted in 55 hospitalisations. There
was 1 death reported during these outbreaks. This
compares with 34 outbreaks in the Ist quarter of
2013" and a 5-year mean of 31 outbreaks for the
2nd quarter between 2008 and 2012. A limitation
of the outbreak data provided by OzFoodNet sites
for this report was the potential for variation in the
categorisation of the features of outbreaks depend-
ing on circumstances and investigator interpreta-
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tion. Changes in the number of foodborne out-
breaks should be interpreted with caution due to
the small number each quarter.

Salmonella Typhimurium was identified as the
actiological agent in 9 (30%) foodborne or sus-
pected foodborne outbreaks during this quarter.
The actiological agent in the remaining outbreaks
included 2 (6.5%) each due to norovirus and
Listeria monocytogenes and 1 (3%) each due to
Campylobacter, hepatitis A, S. Infantis, S. Zanzibar,
histamine fish poisoning and a suspected bacterial
toxin. In 10 outbreaks (33%), the actiological agent
was unknown.

Twelve outbreaks (40% of foodborne or suspected
foodborne outbreaks) reported in this quarter
were associated with food prepared in restaurants

(Table 3).

To investigate these outbreaks, sites conducted
2 cohort studies, 3 case control studies and col-
lected descriptive case series data for 17 investiga-
tions, while for 8 outbreaks no individual patient
data were collected. The evidence used to implicate
food vehicles included analytical evidence in 1 out-
break, microbiological evidence in 6 outbreaks and
both analytical and microbiological in 2 outbreaks.
Descriptive evidence alone was obtained for 21 out-
break investigations.

Table 1: Outbreaks and clusters of gastrointes-
tinal illness reported by OzFoodNet, 1 April to
30 June 2013, by mode of transmission

Number of
outbreaks Per cent of
Transmission mode and clusters total

Foodborne and suspected 30 7
foodborne

Waterborne and suspected 18 4.2
waterborne

Person-to-person 315 73.9
Unknown (Salmonella 12 2.8
cluster)

Unknown (Other pathogen 5 1.2
cluster)

Unknown 46 10.8

*  Percentages do not add up due to rounding.
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The following jurisdictional summaries describe
key outbreaks and public health actions that
occurred during the quarter.

Table 3: Outbreaks of foodborne or suspected
foodborne disease reported by OzFoodNet,

1 April to 30 June 2013, by food preparation
setting

Food preparation setting Outbreaks

Restaurant 12
Private residence
Commercially manufactured
Takeaway

Bakery

Commercial caterer
Fair/festival/mobile service
Military

Primary produce

School

Unknown

Total

P N e e e . T T ) I G I N |

w
o

Australian Capital Territory

There were 3 reported outbreaks of foodborne
or suspected foodborne illness during the quar-
ter. The actiological agents were identified as
S. Typhimurium phage type (PT) 170/108"
multi-locus variable number tandem repeat
analysis (MLVA) profile’ 03-09-07-13-523 in
1 outbreak and suspected bacterial toxins in the
other 2 outbreaks.

Description of key outbreaks

An outbreak was detected in May following
multiple emergency department presentations for
gastroenteritis. A local restaurant was confirmed
as the source of exposure. A case control study was
undertaken with 161 case and 32 control inter-
views being conducted. There were 79 laboratory-
confirmed Salmonella infections and 17 hospitali-
sations. The case control study showed a number
of different food vehicles to have a significant
association with illness but only potato salad with
a raw egg mayonnaise remained significantly

*  Classification of this organism differs between laborato-
ries, with the Microbiological Diagnostic Unit using PT 170
to classify this type of S. Typhimurium and the Institute of
Medical and Veterinary Science using PT 108 due to a dif-
ference in the interpretation of a phenotypic characteristic.

1 MLVA profiles are reported using the Australian coding

convention agreed at a MLVA typing harmonisation
meeting in Sydney in November 2011.

CDI Vol 38 No 4 2014

associated with illness after multivariate analysis
(adjusted odds ratio [OR]| 7.79, 95% confidence
interval [CI] 2.2-27.6, P=0.001). S. Typhimurium
PT 170/108, MLVA profile 03-09-07-13-523 was
isolated from raw egg mayonnaise recovered from
the premises.

A second outbreak was identified through com-
plaints from members of the public following
a buffet luncheon. A paper describing this out-
break is published in this issue of Communicable
Diseases Intelligence.” A cohort analysis study was
undertaken with 225/303 (74%) attendees being
interviewed. Some 56% (125/225) reported illness,
with 2 stools being collected but both tested nega-
tive for bacteria, virus and parasites. Multivariate
analysis showed illness to be significantly associ-
ated with consuming curried prawns and Caesar
salad. An environmental inspection highlighted
issues relating to food storage practices, a lack of
hand washing facilities, and a need for substantial
cleaning and repairs to the kitchen, with cross
contamination and temperature abuse likely con-
tributors to the outbreak. Samples of the prawns
and Caesar salad were not available for labora-
tory testing; however staphylococcal enterotoxin
and Bacillus cereus diarrhoeal enterotoxin were
detected in samples of roast chicken and parboiled
chat potatoes. The suspected cause of the outbreak
was a bacterial toxin(s).

New South Wales

There were 13 reported outbreaks of foodborne
or suspected foodborne illness during the quarter.
The aetiological agents were identified in five of
these outbreaks: three due to §. Typhimurium
and one each due to S. Zanzibar and Listeria
monocytogenes.

Description of key outbreak

An outbreak of L. monocytogenes infection was
detected following the notification of 3 cases
within 8 days. All 3 cases were inpatients in
hospitals within the same local health district
during their incubation period. The specimens
were indistinguishable by binary type (BT)
223, serotype (ST) 1/2b, 3b, 7, pulsed-field gel
electrophoresis (PFGE) type 4A:4:1 and MLVA
profile 04-17-16-05-03-11-14-00-16, indicating a
common source. A public health investigation
determined that the 3 cases had all consumed
profiteroles from the same external commercial
supplier on the same day. Multiple environmen-
tal swabs from the supplier’s premises tested
positive for L. monocytogenes, which were indis-
tinguishable from that found in the cases. There
was 1 death associated with this outbreak.
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An outbreak of gastrointestinal illness that was
associated with a large multi-jurisdictional out-
break of norovirus is discussed under the multi-
jurisdictional investigations section of this report.

Northern Territory

There was 1 reported outbreak of foodborne or sus-
pected foodborne illness affecting 5 people during
the quarter. The aetiological agent was identified

as S. Typhimurium PT 170/108.
Description of key outbreak

An outbreak of gastroenteritis affecting 5 people
was detected after routine follow up of sporadic
cases of salmonellosis. All 5 cases had eaten a meal
of meat or chips and gravy at a market stall 2 to
3 days prior to onset of symptoms. All 5 cases tested
positive for S. Typhimurium PT 170/108. An envi-
ronmental health inspection of cooking facilities
and processes identified inadequate temperature
control and monitoring as a likely contributing
factor to contamination.

Queensland

There were no reported outbreaks of foodborne
or suspected foodborne illness during the quarter.
However, an outbreak of gastrointestinal illness
that was associated with a large multi-jurisdic-
tional outbreak of norovirus is discussed under
the multi-jurisdictional investigations section of
this report.

South Australia

There was 1 reported outbreak of foodborne or sus-
pected foodborne illness during the quarter. The
actiological agent was identified as Campylobacter.

Description of key outbreak

A cluster of gastrointestinal illness was identified
at a boarding school. Six people experienced gas-
trointestinal illness and two were confirmed with
campylobacteriosis. Interviews were conducted
and several common meals were identified. An
environmental investigation identified a faulty
oven that was not sufficiently cooking food on the
bottom shelf. There were reports of undercooked
honey soy chicken wings being returned to the
kitchen. All 6 people ate the chicken wings meal
and became 1ll 2 to 4 days later.

Tasmania
There were no reported outbreaks of foodborne

or suspected foodborne illness during the quarter.
However, an outbreak of gastrointestinal illness

E380

that was associated with a large multi-jurisdic-
tional outbreak of norovirus is discussed under
the multi-jurisdictional investigations section of
this report.

Victoria

There were 8 reported outbreaks of foodborne or
suspected foodborne illness during the quarter.
The actiological agents were identified in six of
these outbreaks: four were due to S. Typhimurium
and one each due to norovirus and histamine.

Description of key outbreaks

An outbreak of gastroenteritis affecting several
family members who had attended an engagement
party was notified by a doctor from a Melbourne
metropolitan hospital. The party was held at a
restaurant and an engagement cake made at a
bakery was brought to the restaurant by the fam-
ily. There were 60 guests at the party and 29 were
interviewed. Twenty-one guests became ill after
the party and S. Typhimurium PT 170/108 was
isolated from the faecal specimens of 5 cases as
well as a sample of leftover engagement cake.
It is suspected that the cake was originally con-
taminated at the bakery where whipped cream
decoration on the cake may have been cross con-
taminated through inadequately sanitised mix-
ing equipment. Inadequate temperature control
of the cake after purchase would have permitted
bacterial growth.

An outbreak was identified after a doctor noti-
fied a case with salmonellosis and commented
that several other members from a group of 20,
who had dined at a hotel restaurant together,
were ill. An additional notification of a patient,
who dined at the same restaurant, was received
on the same day from another doctor. Interviews
were conducted with the initial group of 20 and
the single notified case. Active case finding was
also conducted through a booking list provided
by the restaurant and through notified cases of
Salmonella residing in the geographical area sur-
rounding the restaurant. A total of 36 cases were
identified in restaurant patrons and 16 of these
cases had S. Typhimurium PT 44 isolated from
a faecal specimen. S. Typhimurium PT 44 was
isolated from a sample of tartare sauce made with
raw eggs that were collected from the restaurant
6 days after the last case reported eating there. A
review of the process for making the mayonnaise
highlighted deficiencies with cleaning and sani-
tising of blending equipment. S. Typhimurium
PT 44 was isolated from samples collected by
the Department of Environment and Primary
Industries during an on-farm investigation.

CDI Vol 38 No 4 2014
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An outbreak of gastrointestinal illness that was
associated with a large multi-jurisdictional out-
break of norovirus is discussed under the multi-
jurisdictional investigations section of this report.

Western Australia

There were 3 reported outbreaks of foodborne or
suspected foodborne illness during the quarter.
The aectiological agents were identified in the
outbreaks were L. monocytogenes, S. Infantis and

hepatitis A.
Description of key outbreaks

The Goldfields Public Health Unit investigated
4 cases of hepatitis A that were reported over a short
period of time. Investigation found the index case
had travelled to Fiji during their incubation period.
A paper previously published in Communicable
Diseases Intelligence describes this outbreak.’

While infectious, the index case prepared kava*
for a group of friends in the Goldfields area, two
of whom subsequently developed hepatitis A. No
other common exposure was identified. A child of
one of the cases also developed hepatitis A, despite
having received a hepatitis A vaccination more
than 2 weeks previously. All 4 cases were typed
at the Victorian Infectious Diseases Reference
Laboratory as hepatitis A genotype IA, with 100%
homology.

An outbreak of L. monocytogenes infection was
detected following notification of 3 elderly people
who had all purchased frozen meals from the same
home delivery service. Two cases had the same
PFGE type, which was indistinguishable from that
of a 2011 food isolate from the implicated company.
The 3rd case had a different PFGE type. A roast
beef meal sample collected during an assessment
of the food was positive for L. monocytogenes of a
different PFGE type to that of the cases. No sig-
nificant food safety issues were identified during
the assessment.

Multi-jurisdictional investigations

Norovirus associated with the consumption of
oysters from Tasmania

OzFoodNet commenced a multi-jurisdictional
outbreak investigation on 3 April 2013. Tasmanian
oysters associated with a gastroenteritis outbreak
were confirmed to have been distributed to several

¥ Kavais a traditional Fijian drink consumed during
ceremonial and cultural practices and recreational
socialising.

CDI Vol 38 No 4 2014

other states and suspected cases had been identi-
fied in Victoria and New South Wales. A report
describing this outbreak was published previously.*

There were 525 cases associated with this out-
break. This included 306 cases in Tasmania; 209
in Victoria; eight in New South Wales; and two
in Queensland. One case was hospitalised. Of the
10 human samples sent for testing, 8 faecal speci-
mens had norovirus detected and 1 sample also

had Campylobacter detected.

An environmental survey of the area where the
oyster lease is located identified a leaking under-
water sewerage pipe as the suspected source of
the contamination. The pipe was crimped by the
sewerage authority and the leak stopped.

The operator of the oyster lease was advised to
withdraw product from retail sale. There was no
consumer-level food recall because of business
closures over the Easter period and the short shelf
life of the product. Urgent media releases were
issued and Tasmanian suppliers were instructed
to immediately withdraw the remaining product
from sale.

Cluster investigations

During the quarter, OzFoodNet sites conducted
investigations into 17 clusters of infection for
which no common food vehicle or source of
infection could be identified. Aetiological agents
identified during the investigations included
7 S. Typhimurium; 2 Shiga toxin-producing
Escherichia coli and S. Virchow; and 1 each of
Cryptosporidium; L. monocytogenes; S. Infantis;
S. Mbandaka, S. Montevideo and S. Havana
(investigated in a single cluster); S. Potsdam and

S. Stanley.
Comments

The majority of reported outbreaks of gastroin-
testinal illness in Australia are due to person-to-
person transmission, and in this quarter 74% of
outbreaks (n=315) were transmitted via this route.
The number of foodborne outbreaks this quar-
ter (n=30) compares with the previous quarter
(n=34) and is consistent with the 5-year mean
(n=31, 2008-2012). Of the 20 foodborne outbreaks
for which a source of the outbreak was identified,
6 (33%) were associated with the consumption of
raw or minimally cooked egg dishes.

Salmonella species were identified as the acetiological
agent in 11 (37%) of the 30 foodborne or suspected
foodborne outbreaks during the quarter (Table 2),
with 9 outbreaks being due to S. Typhimurium. Of
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the 11 outbreaks where Salmonella was implicated as
the responsible agent, 5 (45%) were associated with
dishes containing raw or minimally cooked eggs.
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NATIONAL NOTIFIABLE DISEASES SURVEILLANCE
System, 1 Jury To 30 Septemser 2014

A summary of diseases currently being reported by each jurisdiction is provided in Table 1. There were
64,307 notifications to the National Notifiable Diseases Surveillance System (NNDSS) with a notification
received date between 1 July to 30 September 2014 (Table 2). The notification rate of diseases per 100,000

population for each state or territory is presented in Table 3.

Table 1: Reporting of notifiable diseases by jurisdiction

Bloodborne diseases
Hepatitis (NEC)

Hepatitis B (newly acquired)
Hepatitis B (unspecified)
Hepatitis C (newly acquired)
Hepatitis C (unspecified)
Hepatitis D
Gastrointestinal diseases
Botulism
Campylobacteriosis
Cryptosporidiosis
Haemolytic uraemic syndrome

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions except Queensland
All jurisdictions
All jurisdictions

All jurisdictions
All jurisdictions except New South Wales
All jurisdictions
All jurisdictions

Hepatitis A All jurisdictions
Hepatitis E All jurisdictions
Listeriosis All jurisdictions
STEC, VTEC* All jurisdictions

Salmonellosis

Shigellosis

Typhoid

Quarantinable diseases

Cholera

Highly pathogenic avian influenza in humans
Plague

Rabies

Severe acute respiratory syndrome
Smallpox

Viral haemorrhagic fever

Yellow fever

Sexually transmissible infections
Chlamydial infection

Donovanosis

Gonococcal infection

Syphilis - congenital

Syphilis <2 years duration

Syphilis >2 years or unspecified duration

CDI Vol 38 No 4 2014

All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions
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Table 1 continued: Reporting of notifiable diseases by jurisdiction

Disease

Vaccine preventable diseases
Diphtheria

Haemophilus influenzae type b
Influenza (laboratory confirmed)
Measles

Mumps

Pertussis

Pneumococcal disease (invasive)
Poliomyelitis

Rubella

Rubella - congenital

Tetanus

Varicella zoster (chickenpox)
Varicella zoster (shingles)
Varicella zoster (unspecified)
Vectorborne diseases
Arbovirus infection (NEC)
Barmah Forest virus infection
Dengue virus infection
Japanese encephalitis virus infection
Kunjin virus infection

Malaria

Murray Valley encephalitis virus infection
Ross River virus infection
Zoonoses

Anthrax

Australian bat lyssavirus
Brucellosis

Leptospirosis

Lyssavirus (NEC)

Ornithosis

Q fever

Tularaemia

Other bacterial infections
Legionellosis

Leprosy

Meningococcal infection
Tuberculosis

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions except New South Wales
All jurisdictions except New South Wales
All jurisdictions except New South Wales

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions

* Infections with Shiga-like toxin (verotoxin) producing Escherichia coli (STEC/VTEC).

NEC Not elsewhere classified.
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Table 3: Notification rates of diseases, 1 July to 30 September 2014, by state or territory.
(Annualised rate per 100,000 population)**

Disease

Bloodborne diseases

Hepatitis (NEC)

Hepatitis B (newly acquired)*
Hepatitis B (unspecified)s
Hepatitis C (newly acquired)*
Hepatitis C (unspecified)s
Hepatitis D

Gastrointestinal diseases
Botulism

Campylobacteriosis
Cryptosporidiosis

Haemolytic uraemic syndrome
Hepatitis A

Hepatitis E

Listeriosis

STEC,VTEC!

Salmonellosis

Shigellosis

Typhoid fever

Quarantinable diseases
Cholera

Human pathogenic avian influenza in humans
Plague

Rabies

Severe acute respiratory syndrome
Smallpox

Viral haemorrhagic fever

Yellow fever

Sexually transmitted infections
Chlamydial infectionf**
Donovanosis

Gonococcal infection*

Syphilis — congenital

Syphilis <2 years duration**
Syphilis >2 years or unspecified duration$**
Vaccine preventable diseases
Diphtheria

Haemophilus influenzae type b
Influenza (laboratory confirmed)
Measles

Mumps

Pertussis

Pneumococcal disease (invasive)
Poliomyelitis

Rubella

Rubella — congenital

Tetanus

E388

ACT

0.0
0.0
26.2
1.0
38.8
0.0

0.0
1101
21
0.0
21
0.0
0.0
0.0
37.7
3.1
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

321.9
0.0
14.7
0.0
5.2
3.1

0.0
0.0
1,074.8
6.3
1.0
91.2
5.2
0.0
0.0
0.0
0.0

NSW

0.0
0.1
34.3
0.2
51.8
0.2

0.0
NN
3.0
0.0
0.9
0.3
0.2
0.0
35.4
26
0.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

300.7
0.0
66.0
0.0
8.0
6.0

0.0
0.2
971.8
0.4
0.9
42.7
10.0
0.0
0.1
0.0
0.0

State or territory

NT

0.0
0.0
51.4
0.0
73.0
0.0

0.0
104.5
216
0.0
1.7
0.0
0.0
0.0
149.3
38.1
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1,243.8
0.0
719.7
6.6
431
28.2

0.0
0.0
688.2
0.0
0.0
54.7
26.5
0.0
0.0
0.0
0.0

Qid SA
0.0 0.0
0.9 0.5

231 22.0
0.0 29
60.4 28.5
0.3 0.0
0.0 0.0

133.3 116.4
8.7 6.7
0.1 0.2
11 0.0
0.2 0.0
0.8 0.7
0.8 24

63.8 60.8
3.0 26
0.2 0.5
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

4391 2737
0.0 0.0
511 35.9
0.0 0.0
9.1 2.6
5.9 6.7
0.1 0.0
0.2 0.2

1,157.5 2,062.9
0.7 0.0
0.9 1.0

26.0 30.2
8.7 14.8
0.0 0.0
0.0 0.2
0.0 0.0
0.0 0.0

CDI

Tas

0.0
1.6
6.2
31
33.5
0.0

0.0
155.9
7.0
0.0
0.8
0.0
1.6
0.0
20.3
0.8
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

332.9
0.0
12.5
0.0
341
23

0.0
0.0
375.7
3.9
1.6
8.6
9.4
0.0
0.0
0.0
0.0

Vol 38

Vic

0.0
0.8
30.2
21
36.6
0.3

0.0
89.6
1.4
0.1
0.9
0.1
0.1
0.1
47.9
7.9
0.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

283.2
0.0
46.8
0.0
10.7
156.3

0.0
0.0
510.5
1.3
0.3
89.0
9.3
0.0
0.0
0.0
0.0

0.0
1.0
31.9
6.7
37.9
0.2

0.0
118.9
6.5
0.2
0.8
0.0
0.0
0.2
40.9
21
0.5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

432.9
0.0
85.2
0.0
3.6
2.2

0.0
0.0
598.4
1.9
1.6
741
1.4
0.0
0.0
0.0
0.0

No 4

0.0
0.6
29.3
1.6
46.2
0.2

0.0
112.9
71
0.1
0.9
0.2
0.3
0.4
475
4.3
0.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

347.5
0.0
62.9
0.1
8.2
8.0

0.0
0.1
918.2
1.0
0.8
53.5
10.1
0.0
0.1
0.0
0.0
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Table 3 continued: Notification rates of diseases, 1 July to 30 September 2014, by state or territory.
(Annualised rate per 100,000 population)**

State or territory
Disease ACT NSW NT Qld SA i

Vaccine preventable diseases, cont’d

Varicella zoster (chickenpox) 6.3 NN 56.4 10.4 19.4 8.6 11.3 194 13.7
Varicella zoster (shingles) 29.4 NN 107.8 0.6 1116 483 213 571 32.9
Varicella zoster (unspecified) 60.8 NN 50 1194 16.3 296 629 436 69.5
Vectorborne diseases

Arbovirus infection (NEC) 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Barmah Forest virus infection 0.0 1.2 8.3 3.9 0.0 0.0 0.3 1.7 1.5
Dengue virus infection 1.0 31 21.6 31 3.4 23 0.3 133 3.7
Japanese encephalitis virus infection 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Kunjin virus infectiont® 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Malaria 4.2 1.0 6.6 1.6 0.2 1.6 1.5 1.4 1.4
Murray Valley encephalitis virus infectionft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ross River virus infection 0.0 7.3 122.7 34.6 3.6 0.0 27 3238 1541
Zoonoses

Anthrax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Australia bat lyssavirus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Brucellosis 0.0 0.1 1.7 0.0 0.0 0.0 0.1 0.0 0.1
Leptospirosis 0.0 0.2 0.0 0.5 0.2 0.8 0.3 0.2 0.3
Lyssavirus (NEC) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ornithosis 0.0 0.1 0.0 0.1 0.0 0.0 0.3 0.0 0.1
Q fever 00 22 0.0 4.6 0.2 0.0 0.3 0.5 1.8
Tularaemia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Other bacterial diseases

Legionellosis 0.0 0.6 3.3 24 2.2 31 1.5 4.8 1.8
Leprosy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Meningococcal infection#* 1.0 0.4 1.7 1.2 3.6 1.6 0.9 0.6 1.0
Tuberculosis 8.4 7.2 13.3 4.0 2.2 23 6.8 741 6.1

The date of diagnosis is the onset date or where the date of onset was not known, the earliest of the specimen collection
date, the notification date, or the notification receive date. For hepatitis B (unspecified), hepatitis C (unspecified), leprosy,
syphilis (>2 years or unspecified duration) and tuberculosis, the public health unit notification receive date was used.

1 Rate per 100,000 of population. Annualisation Factor was 4.0

1 Newly acquired hepatitis includes cases where the infection was determined to be acquired within 24 months prior to
diagnosis. Queensland reports hepatitis C newly acquired under hepatitis C unspecified.

§ Unspecified hepatitis and syphilis includes cases where the duration of infection could not be determined or is greater than
24 months.

Il Infection with Shiga toxin/verotoxin-producing Escherichia coli.

i Includes Chlamydia trachomatis identified from cervical, rectal, urine, urethral and throat samples, except for South
Australia, which reports only cervical, urine and urethral specimens. From 1 July 2013 case definition changed to exclude
all ocular infections.

** The national case definitions for chlamydial, gonococcal and syphilis diagnoses include infections that may be acquired
through a non-sexual mode (especially in children — e.g. perinatal infections, epidemic gonococcal conjunctivitis).

TT In the Australian Capital Territory, Murray Valley encephalitis virus infection and Kunijin virus infection are combined under
Murray Valley encephalitis virus infection.

IF Only invasive meningococcal disease is nationally notifiable. However, New South Wales and the Australian Capital
Territory also report conjunctival cases.

NEC Not elsewhere classified.
NN  Not notifiable.
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AUSTRALIAN GONOCOCCAL SURVEILLANCE
ProGRAMME, 1 APrIL TO 30 JuNE 2014

Monica M Lahra for the Australian Gonococcal Surveillance Programme

Introduction

The Australian National Neisseria Network
(NNN) comprises reference laboratories in each
state and territory that report data on sensitiv-
ity to an agreed group of antimicrobial agents
for the Australian Gonococcal Surveillance
Programme (AGSP). The antibiotics are penicil-
lin, ceftriaxone, azithromycin and ciprofloxacin,
which are current or potential agents used for
the treatment of gonorrhoea. Azithromycin test-
ing has been recently introduced by all states and
territories as it is part of a dual therapy regimen
with ceftriaxone recommended for the treatment
of gonorrhoea in the majority of Australia. Because
of the substantial geographic differences in suscep-
tibility patterns in Australia, regional as well as
aggregated data are presented. In certain remote
regions of the Northern Territory and Western
Australia gonococcal antimicrobial resistance rates
are low and an oral treatment regimen compris-
ing amoxycillin, probenecid and azithromycin is
recommended for the treatment of gonorrhoea.
When in vitro resistance to a recommended agent
is demonstrated in 5% or more of isolates from a
general population, it is usual to remove that agent
from the list of recommended treatments.! The
AGSP has a program-specific quality assurance
process. The AGSP data are presented quarterly

in tabulated form, as well as in the AGSP annual
report, which includes additional data on other
antibiotics. For more information see Commun Dis

Intell 2014;38(1):E94—E95.
Results

A summary of the proportion of isolates with
decreased susceptibility to ceftriaxone, and the
proportion resistant to penicillin, ciprofloxacin
and azithromycin are shown in Table 1.

Penicillin

Penicillin resistant Neisseria gonorrhoeae are
defined as those isolates with a minimum inhibi-
tory concentration (MIC) to penicillin equal to
or greater than 1.0 mg/L. Penicillin resistance
includes penicillinase producing N. gonorrhoeae
(PPNG), and N. gonorrhoeae that have chromo-
somally mediated resistance to penicillin. In cer-
tain areas, classified as remote in the Northern
Territory and Western Australia, a treatment
regimen based on oral amoxycillin, probenecid
and azithromycin is used. Low numbers of cul-
tures are collected in these remote regions due to
the distance specimens must travel to a labora-
tory, and thus by necessity use nucleic acid ampli-
fication testing (NAAT). In remote Western

Table 1: Gonococcal isolates showing decreased susceptibility to ceftriaxone and resistance to
ciprofloxacin, azithromycin and penicillin, Australia, 1 April to 30 June 2014, by state or territory

Number Decreased susceptibility Resistance
iso?:tes Ceftriaxone Ciprofloxacin Azithromycin Penicillin
State or territory tested n % n % n % %

Australian Capital Territory 0 0.0 8 53.0 0 0.0 2 13.0
New South Wales 370 16 4.3 189 51.0 3 0.8 174 47.0
Queensland 172 2 1.0 58 34.0 5 3.0 40 23.0
South Australia 49 1 2.0 23 47.0 0 0.0 3 6.1
Tasmania 4 1 25.0 2 50.0 0 0.0 1 25.0
Victoria 339 37 10.9 135 40.0 7 21 69 20.0
Northern Territory/Urban and 17 0 0.0 3 18.0 0 0.0 2 12.0
Rural
Northern Territory/Remote 34 0 0.0 2 5.9 0 0.0 3 8.8
Western Australia/Urban and 86 6 7.0 27 31.0 4 4.8 22 26.0
Rural
Western Australia/Remote 31 0 0.0 2 6.5 0 0.0 1 3.2
Australia 1,117 63 5.6 449 40.0 19 1.7 317 28.0
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Australia the introduction of a targeted NAAT,
developed by the NNN to detect PPNG,; is in use

to enhance surveillance.??
Ciprofloxacin

Ciprofloxacin resistance includes isolates with
an MIC to ciprofloxacin equal to or greater than

0.06 mg/L.
Azithromycin

Azithromycin resistance is defined as a MIC to
azithromycin equal to or greater than 1.0 mg/L. In
2013, 4 gonococcal strains with azithromycin high
level resistance were reported from Victoria and
Queensland.* There were no isolates reported in
Australia with high level resistance (azithromycin

MIC value >256 mg/L) in this quarter, 2014.
Ceftriaxone

Ceftriaxone MIC values in the range 0.06—
0.125 mg/L have been reported in the category
decreased susceptibility since 2005.

In the Ist quarter of 2014 there was a decrease
in the proportion of N. gonorrhoeae isolates with
decreased susceptibility to ceftriaxone, when
compared with the same quarter in 2013; and the
annual data for 2013.* There were predominantly
from New South Wales and Victoria. When
compared to the Ist quarter of 2013, there was a
decrease from 6.8% to 5.6% in the proportion of
N. gonorrhoeae isolates with decreased suscep-
tibility to ceftriaxone nationally; however this
proportion is more than double that reported in

the 2nd quarters of 2011 and 2012 (2.7%-3.5%).

The highest proportions of isolates with decreased
susceptibility to ceftriaxone were reported from
Victoria, New South Wales and Western Australia.
From Victoria there were 37 strains with decreased
susceptibility to ceftriaxone and of those, 20 (45%)
were multi-drug resistant (MDR); 34 (92%) were
from males; and 24 (%) were isolated from extra-
genital sites (rectal and pharyngeal). From New
South Wales, there were 16 strains with decreased
susceptibility to ceftriaxone and of those, 10 (62%)
were (MDR; 16 (100%) were from males; and

9 (56%) were isolated from extragenital sites

(rectal and pharyngeal). From Western Australia
there were 6 strains with decreased susceptibil-
ity to ceftriaxone and, of those, 5 (83%) were
MDR; 6 (100%) were from males; and 3 (50%)
were isolated from extragenital sites (rectal and
pharyngeal). In contrast, there were no gono-
cocci with decreased susceptlblhty to ceftriaxone
reported from the Australian Capital Territory, the
Northern Territory or remote Western Australia
and low numbers were reported from Queensland
and South Australia. From Tasmania there was
1 strain with decreased susceptibility to ceftriaxone
of the 4 strain tested.

The proportion of strains with decreased suscep-
tibility to ceftriaxone is of increasing concern in
Australia and overseas, as this is phenotypic of
the genotype with the key mutations that are the
precursor to ceftriaxone resistance.” There were
recent reports of ceftriaxone 500 mg treatment
failures in patients from Victoria and New South
Wales in patients with pharyngeal gonococcal
infections. In these patients the infecting gono-
coccal strains had ceftriaxone MIC values in the
range 0.03—0.06 mg/L.%” Until 2014, there had
not been an isolate reported in Australia with
a ceftriaxone MIC value > 0.125 mg/L.* In late
December 2013, a MDR gonococcal strain with
a ceftriaxone MIC of 0.5 mg/L, the highest ever
reported in Australia, was isolated (unpublished
data from the NNN). To date, there has been
no evidence of spread of this strain in the first 2

quarters of 2014.

The category of ceftriaxone decreased suscepti-
bility as reported by the AGSP includes the MIC
values 0.06 and 0.125 mg/L. The right shift in the
distribution of ceftriaxone MIC values over recent
years (Table 2), is statistically significant with a
sustained increase in the proportion of strains
with an MIC value of 0.06 mg/L (2011-2012:
[P=0.02, 95% CI: 1.04-1.62], and 2012-2013
[P <0.0001, 95% CI: 1.70-2.38]). In 2010, the
proportion of strains with ceftriaxone decreased
susceptibility was higher than that reported in
2011. This proportion has subsequently increased
as described. The proportion of strains with a
ceftriaxone MIC 0.125 mg/L has also increased
from 0.1% in 2010 and 2011, to 0.3% in 2012
and to 0.6% in 2013. These differences were not

significant, which may be attributable to the low

Table 2: Percentage of gonococcal isolates with decreased susceptibility to ceftriaxone MIC
0.06—0.125 mg/L, Australia, 2010 to 2013, and 1 April to 30 June 2014, by state or territory

Ceftriaxone MIC mg/L

0.06 4.6 3.2 41
0.125 0.1 0.1 0.3
CDI Vol 38 No 4 2014

8.2 6.4 5.4
0.6 0.4 0.3
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number of strains in this MIC category.* In the
first 2 quarters of 2014, there are lower propor-
tions of strains at both 0.06 and 0.125 mg/L than
reported in 2013.

Dual therapy of ceftriaxone plus azithromycin is
the recommended treatment for gonorrhoea as a
strategy to temper development of more widespread
resistance.” Patients with infections in extragenital
sites, where the isolate has decreased susceptibility
to ceftriaxone, are recommended to have test of
cure cultures collected. Continued surveillance to
monitor N. gonorrhoeae with elevated MIC values,
coupled with sentinel site surveillance in high
risk populations remains critically important to
inform therapeutic strategies, to identify incursion
of resistant strains and to detect instances of treat-
ment failure.
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Monica M Lahra, Rodney Enriquez for the Australian Meningococcal Surveillance Programme

Introduction

The reference laboratories of the Australian
Meningococcal Surveillance Programme (AMSP)
report data on the number of cases confirmed by
laboratory testing using culture and by non-culture
based techniques. Culture positive cases, where
Neisseria meningitidis is grown from a normally
sterile site or skin lesions, and non-culture based
diagnoses, derived from results of nucleic acid
amplification testing and serological techniques,
are defined as invasive meningococcal disease
(IMD) according to Public Health Laboratory
Network definitions. Data contained in quarterly
reports are restricted to a description of the num-
bers of cases by jurisdiction and serogroup, where

known. Some minor corrections to data in the
Table may be made in subsequent reports if addi-
tional data are received. A full analysis of labora-
tory confirmed cases of IMD in each calendar year
is contained in the AMSP annual report published
in Communicable Diseases Intelligence.

For more information see Commun Dis Intell

2014;38(1):E97.
Results

Laboratory confirmed cases of invasive meningo-
coccal disease for the period 1 July to 30 September
2014 are shown in the Table.

Table: Number of laboratory confirmed cases of invasive meningococcal disease, Australia, 1 July
to 30 September 2014, by serogroup and state or territory

Serogroup
State or A B Y w135 ND
territory Q3 YTD Q3 YTD Q3 YTD Q3 YTD Q3 YTD Q3 YTD
Australian 204, 0 o0/ 0 1, 0 0] 0 ©0] 0 o0, 0 0| 0 1
Capital Territory | 5013 | o 0o | 1 2 0 o] o 1 o o, 0o 0] 1 3
New South 204, 0 0] 4 13 0o o] 0o 6] 0 2| 1 2| 5 23
Wales 203, 0 o] 7 1% 0 2| 3 4| 5 5, 1 2|16 29
Northern 2014 0 0 1 3 0 0 0 0 0 0 0 0 1
Territory 203 0 0| 1 o o/ 0o o] 0o o0 0o o0 1
Queensland 204, 0 0| 9 25, 1 1] 1 1] 2 3 0o 2|13 32
203, 0 0| 4 17, 1 2] 0 1] 1 2, 0 o0 22
SouthAustralia | 204 | 0 0|10 19| o o] o o] o o0 o o 10 19
203/ o o, 7 16, 0 o0, 0 1, 0 1,0 0 18
Tasmania 2014 | 0 0 1/ 0 ol o o 1 1] 0o o 2
203, 0 o/l 1 =2, 0 o] 0o 0] 0 o 1 1 3
Victoria 204, 0 0|12 21/ 0o o] o 1] 1 3 o o] 13 25
2013 | 0 0 %) o 1, 0 o] 1 1, 0 1. 9 19
Western 2014 | 0 o0 9 0 2/ 1 1] 0 1 0 o 13
Australia 2013 1 0 0 1 1 2, 0 0, 0 1,0 0| 4 14
Total 204 0 0|40 92| 1 3| 2 9| 4 10 1 4| 48 118
2013, 0 0|32 8| 2 7| 3 7| 7 10 2 4|46 10
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AUSTRALIAN SENTINEL PRACTICES RESEARCH
NETWORK, 1 Jury TO 30 SepTEMBER 2013

Monique B-N Chilver, Daniel Blakeley, Nigel P Stocks for the Australian Sentinel Practices Research Network

Introduction

The Australian Sentinel Practices Research
Network (ASPREN) is a national surveillance sys-
tem that is funded by the Australian Government
Department of Health, owned and operated by the
Royal Australian College of General Practitioners
and directed through the Discipline of General
Practice at the University of Adelaide.

The network consists of general practitioners
who report presentations on a number of defined
medical conditions each week. ASPREN was
established in 1991 to provide a rapid monitor-
ing scheme for infectious diseases that can alert
public health officials of epidemics in their early
stages as well as play a role in the evaluation
of public health campaigns and research of
conditions commonly seen in general practice.
Electronic, web-based data collection was estab-

lished in 2006.

In June 2010, ASPREN’s laboratory influenza-like
illness (ILI) testing was implemented, allowing for
viral testing of 25% of ILI patients for a range of
respiratory viruses including influenza A, influ-

enza B and influenza A HIN1(2009).

The list of conditions is reviewed annually by the
ASPREN management committee. In 2013, 4 con-
ditions are being monitored. They include ILI,
gastroenteritis and varicella infections (chickenpox
and shingles). Definitions of these conditions are
described in Surveillance systems reported in CDI,

published in Commun Dis Intell 2014;38(1):E96.
Results

Sentinel practices contributing to ASPREN were
located in all 8 states and territories in Australia.
A total of 278 general practitioners contributed
data to ASPREN in the 3rd quarter of 2013.
Each week an average of 219 general practitioners
provided information to ASPREN at an average
of 19,752 (range 14,721-21,245) consultations per
week and an average of 351 (range 273—490) noti-

fications per week.

ILI rates reported from 1 July to 30 September 2013
averaged 12 cases per 1,000 consultations (range
8—17 cases per 1,000 consultations). This was lower
compared with rates in the same reporting period
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in 2012, which averaged 18 cases per 1,000 consul-
tations (range 8—26 cases per 1,000 consultations,

Figure 1).

Figure 1: Consultation rates for influenza-
like illness, ASPREN, 2012 and 1 January to
30 September 2013, by week of report

30 — -2012

25 N,

Rate per 1,000 consultations

Week of report

ILI swab testing continued in 2013. The most
commonly reported virus during this reporting
period was rhinovirus (12.4% of all swabs per-
formed, Figure 2), with the 2nd most common
virus being influenza A (untyped) (12% of all

swabs performed).

From the beginning of 2013 to the end of week
39, 376 cases of influenza were detected composed
of influenza A (untyped) (12% of all swabs per-
formed) and influenza B (6% of all swabs per-
formed) (Figure 2).

During this reporting period, consultation rates
for gastroenteritis averaged 5 cases per 1,000 con-
sultations (range 4—6 cases per 1,000, Figure 3).
This was higher compared with rates in the same
reporting period in 2012 where the average was
4 cases per 1,000 consultations (range 2—5 cases

per 1,000).

Varicella infections were reported at a lower rate
for the 3rd quarter of 2013 compared with the same
period in 2012. From 1 July to 30 September 2013,
recorded rates for chickenpox averaged 0.18 cases
per 1,000 consultations (range 0.06—0.70 cases per
1,000 consultations, Figure 4).
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In the 3rd quarter of 2013, reported rates for shin- Figure 4: Consultation rates for chickenpox,
gles averaged 0.93 cases per 1,000 consultations ASPREN, 2012 and 1 January to 30 September
(range 0.41-1.85 cases per 1,000 consultations, 2013, by week of report

Figure 5), which was higher compared with the o  ooro
same reporting period in 2012 where the average 013
shingles rate was 0.69 case per 1,000 consultations >

(range 0.33—0.91 cases per 1,000 consultations).
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ESSENTIAL COMPONENTS OF A TUBERCULOSIS
CONTROL PROGRAM WITHIN AUSTRALIA

The National Tuberculosis Advisory Committee

In Australia, tuberculosis (TB) control is managed,
operationally, through state and territory-based
programs rather than a single national program
as seen in most other countries. The jurisdictional
boundaries of these programs are well defined,
and communication and cooperation between the
programs is effective. The TB control programs in
each jurisdiction are quite different and operate
as a consequence of the history of their develop-
ment as well as social, political and demographic
circumstances. However, each jurisdiction and the
National TB Advisory Committee (NTAC) agree
on key components of a TB program. While it is
appropriate for the structure and operation of each
program to be adapted to best suit the specific local
circumstances, these components, and the out-
comes that are associated with each, are essential
for eftective TB control.

The basis for TB programs and the importance
of on-going, effective TB control in Australia
is described in The Strategic Plan for Control of
Tuberculosis in Australia: 2011-2015." The purpose
of this paper is to define a set of essential com-
ponents of a jurisdictional TB Control Program
in Australia. These components are general to
account for differing jurisdictional circumstances.
In particular, this paper does not define a program
structure, nor specify how the components should
be implemented. Ensuring these essential compo-
nents in jurisdictional programs is a key part of the

National TB Program.

The TB programs in each jurisdiction are interde-
pendent, such that an inadequate program in one
is likely to impact on TB control in others and also
nationally. TB control is maintained nationally,
through the interaction and cooperation between
jurisdictional programs. This network is most evi-
dent in NTAC, but is also dependant on networks
that exist between many of the essential components
described in this paper, such as between specialist
TB nurses, notification data custodians and myco-
bacterial laboratories. Thus, ensuring a minimum,
nationally agreed standard for these components is
critical to maintaining national TB control.

CDI Vol 38 No 4 2014

Maintenance of a dedicated specialist service

It is important that dedicated services for TB
control are maintained. There has been a tendency
for TB services to be downsized and divested to
larger multi-functional services as the incidence of
the disease falls.” It has been well documented that
this leads to a loss of TB control, especially in the
United States of America.’

A dedicated service is of particular importance in
Australia because of the potential for loss of con-
trol amongst an increasing number of visitors and
migrants from high incidence countries. Also, in a
low incidence sctting, such as Australia, expertise
and experience in TB control become diluted and
lost unless a specialist service maintains them.

It is inadequate to have the components of a TB
program present within a larger multi-functional
service. Loss of control of TB, both in the indi-
vidual and the community, is usually insidious and
easily missed. Unless maintained by a dedicated
unit, a TB program will be neglected.

A dedicated TB service implies:

* a dedicated budget i.e. not shared with other
functions;

* government commitment to service provision —
this is principally financial, and, in Australia,
means state or territory government commit-
ment. It must also recognise that TB manage-
ment is free of charge and it must not rely on
Medicare, as many clients are non-resident;

* specialist personnel; and

* one or more (depending on the population size
and distribution) recognised site(s).

Other features of a dedicated TB service should
include:

* case of access — both by communication (other
health care providers) and physically (clients);

* sensitive to different cultural and linguistic
backgrounds — TB program clients are more
often migrants, non-English speaking or Abo-
riginal and Torres Strait Islander peoples;
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* free of charge to the client — including all
screening and diagnostic tests, consultation
and treatment, irrespective of the residency sta-
tus of the client. TB is associated with poverty
and a financial barrier to service will reduce the
effectiveness of control;

* well established links with multiple other rel-
evant service providers, including private and
public hospitals and clinicians, community nurs-
ing, remote health providers, Aboriginal medi-
cal services, the Department of Immigration and
Border Protection (DIBP), and non-government
agencies involved in migrant screening etc.

Agencies

The roles and functions of a TB program fall
broadly under 4 types of activity:

® governance;
* clinical care;
* mycobacterial laboratory; and

* public health activity.

The agencies that undertake these activities may or
may not be co-located and managed, but must work
together in a close and clearly defined network.

The public health activity is emphasised in this paper
because it is at most risk of not being met. Even in a
neglected program, clinical care that will diagnose
and treat TB is likely to still exist. However, there are
many instances in the past of public health activities
being neglected and consequent deterioration in
TB control. In New York City during the 1970—-80s
when TB programs were devolved to primary care,
specific public health activities of TB clinics were

lost and T'B rates tripled.’
Hub and spokes

Each jurisdictional TB program must have at least
one central dedicated site or ‘hub’. This centre
maintains high level expertise and oversees clini-
cal governance of the program. It is also the centre
for co-ordination with other jurisdictions (e.g. for
national data collection, transfer of patients
between jurisdictions and international contact
tracing), and for interdepartmental communica-
tion and cooperation. The DIBP in particular,
requires a single point of contact for coordination
of migrant screening activity.

In a decentralised model there may be many other
sites, or ‘spokes’, undertaking TB program activi-
ties, and these may be done by providers that have
a broader range of roles. However, the peripheral
providers should be monitored by the central site
and have the opportunity to refer to this site for
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assistance as required. In other circumstances, the
expertise and resources will not exist for the treat-
ment of TB patients and contact tracing, so the
central site must have pre-planned mechanisms of
out-reach to rural and remote centres. In addition,
the central site needs to maintain some level of
expert clinical care e.g. management of complex
and multi-drug-resistant (MDR) cases. In this way
there is a clear link between the ‘coal face’ clinical
operations and the public health and higher level

coordination of the program.
Activity of a tuberculosis control program

The dedicated TB control program must fulfil
several key activities, which are also summarised
in the National Strategic Plan.! While diagno-
sis and treatment of TB may occur in multiple
undedicated sites, ensuring the maintenance of TB
program specific activity is usually the role of the
central dedicated site (‘hub’). These activities are
mainly public health activities. They include:

a. TB case management: Active TB is diagnosed
and treated in a wide variety of health care set-
tings that are not necessarily dedicated to TB.
However, the TB program is responsible for
the outcome of all TB notifications. While the
dedicated TB program may or may not pro-
vide direct clinical care to a TB case, it must
ensure, as far as possible, that the treatment
regimen is appropriate, and the treatment is
uninterrupted and satisfactorily completed.
This includes direct supervision of treatment
(DOT) in cases where it is deemed necessary.

b. Multi-drug-resistant tuberculosis: Case man-
agement is of pre-eminent importance in the
management of MDR TB, which is both diffi-
cult to treat and of high level public health impor-
tance. Each jurisdiction should have a commit-
tee specifically for the purpose of overseeing the
clinical care and public health management of
MDR TB cases. The committee should consist of
the TB director and program manager and other
personnel with TB expertise, and should be an
integral component of the central program site
(‘hub’). All MDR TB cases should be managed
by a physician experienced in the treatment of
drug resistant TB and, while the treatment deci-
sions are ultimately between this physician and
the TB patient, the physician should report regu-
larly to the MDR TB committee.

c. Active surveillance: involves screening high-
risk groups for both active TB and latent TB
infection (LTBI). Groups of particular impor-

tance include:

* contacts of active TB cases;

CDI Vol 38 No 4 2014
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d. Notification database:

* migrants — both pre— and post migration
screening according to DIBP stipulation,
as well as specifically targeted screening
e.g. refugees, DIBP detainees;

* health care worker;

* Aboriginal and Torres Strait Islander
peoples

Part of this surveillance is the management
of TB risk, including treatment of LTBI
and Bacille Calmette-Guérin vaccination,
and surveillance of emerging high-risk

groups.

Notification and
enhanced surveillance data needs to be col-
lected, with the timely provision of these data
for national and World Health Organization
analysis. These data should also inform deci-
sion making in local program development, to
ensure maintenance of control.

Policy: development, implementation and
evaluation specific to TB control.

Education: of both health care providers to
maintain expertise and the community in
general, particularly with regard to TB risk
management. A program must be conscious
of maintaining the professional development
of its specialist personnel in the context of a
low incidence disease, particularly specialist
nurses. The program should provide dedicated
training in TB skills and accredit personnel
that complete the training and are deemed
competent.

Research and regional activities: The pro-
gram should conduct and promote research
into public health, basic science and clini-
cal aspects of TB. Support for Australian TB
experts working in high prevalence settings
in Australia’s region is also an important role
of a TB program. This work may be research,
capacity building or aid, and can benefit the
individual doing the work, the Australian TB

program and the recipient TB program.

Components of a tuberculosis control
program

Specific personnel and infrastructure are required

to fulfil the roles of a TB program:

a.

CDI

Director: a senior doctor or nurse with a
high level of training and expertise should
be appointed, in a part or full-time capacity,

specifically for the leadership of the program.

Vol 38 No 4 2014

h.

The expertise required is broad-based includ-
ing clinical, public health, research and teach-
ing. While this individual may, and probably
should, be involved in operational activity of
the program, this role is strategic rather than
managerial (refer to c¢. Manager). This per-
son should report to a senior level of the rel-
evant department or ministry of health that is
responsible for population health.

Governance committee: should exist for the
development of a strategic plan and policies for the
program, and to oversee their implementation.
This committee may allow for external appraisal
of the performance of the program through its
membership, and should report on this.

Manager: An individual should oversee the
operation of the program. The individual in
charge can be a nurse or doctor, but should
have specialist training in both the public
health and clinical aspects of TB.

Specialist nurses: with skills in community
and public health nursing, but dedicated to TB
case management. They are primarily respon-
sible for the public health roles of the program,
specifically drug supply, treatment monitoring,
DOT, contact tracing, screening etc.

Trained doctors: While many specialist physi-
cians will have clinical expertise relevant to TB,
a program needs to have doctors with spec1ﬁc
training and an on-going interest in TB medi-
cine, both clinical and public health aspects.

Mycobacterial reference laboratory: TB micro-
biological tests may be undertaken in multiple
different sites, but all should refer back to a sin-
gle reference laboratory. This facility undertakes
higher level diagnostic activities (e.g. positive
culture species identification and susceptibility
testing), confirms results, maintains a nation-
ally-agreed minimum standard through qual-
ity control activities, and collects laboratory data
for jurisdictional and national analysis. A strong
link must exist between this laboratory and the
clinical and public health arms of the TB pro-
gram. Minimum standards for TB reference
laboratories, including the expertise required of
the director and scientists that do the work, are
given in more detail elsewhere.!

Data manager/ epidemiologist: for the review and
analysis of TB notification data and other epide-

miological data requirements of the program.

Central site: a dedicated space for the ‘hub’
activities described above.
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i. Drug supply: A reliable supply of first and sec-
ond line TB drugs must be maintained, irre-
spective of the license status of the drugs in
Australia.

Program monitoring and evaluation

A TB Control Program should regularly review
the effectiveness of the program activity against a
set of pre-determined, T'B specific, outcomes. This
is primarily the work of the Medical Director and
senior staff of the central hub, with the assistance
of the data manager / epidemiologist. It is, how-
ever, done under the review of the Governance
Committee. These outcomes should be nationally
consistent, and the audit activity should be shared
between jurisdictions and other relevant agencies.

Conclusion

Australia has one of the best histories of TB con-
trol of any country in the world, and continues to
maintain a very low rate of tuberculosis. However,
there is potential for the programs that maintain
this control to be neglected because the incidence
1s so low. The components described in this paper
are the essential elements of a TB program. If
these components are not present, it is likely that
TB control in Australia will deteriorate.
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