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WAS INFECTIOUS SYPHILIS BEING MISCLASSIFIED IN
REMOTE AUSTRALIAN OUTBREAKSS EVIDENCE THAT
INFORMED MODIFICATION OF THE NATIONAL CASE

DEFINITION

Annie Preston-Thomas, Nathan Ryder, Sonia Harmen, Patricia Fagan

Abstract

Obijective: To assess the ability of the national case
definition to identify infectious syphilis during an out-
break affecting predominantly Aboriginal and Torres
Strait Islander people in a remote Australian region.

Methods: A retrospective case series study of all
non-congenital syphilis cases in the region notified
between 1 January 2009 and 31 December 2012
was performed. The national infectious syphilis
case definition was compared with an expanded
case definition derived from experienced clini-
cian assessment and the definition proposed
in the Interim Guidelines for the Public Health
Management of Syphilis Outbreaks in Remote
Populations in Australia from the Communicable
Diseases Network Australia (CDNA).

Results: Two hundred and forty syphilis cases were
notified, of which 44 (18.3%) were symptomatic.
The national case definition classified 106 (44.2%)
cases as infectious, compared with 182 (75.8%)
using the clinician-derived expanded case defini-
tion and 165 (68.8%) by the interim guidelines
case definition. Seven confirmed and 6 probable
cases were diagnosed as a result of contact tracing
of probable infectious cases identified using the
expanded case definition.

Conclusions and implications: The national case
definition for infectious syphilis applied in this
remote Australian outbreak underestimated infec-
tious cases when compared with experienced
clinicians’ evaluation by up to 76 cases (42%) and
was inadequate to monitor the magnitude of a
syphilis outbreak in such a setting. This may com-
promise surveillance and resource allocation deci-
sions, and could reduce the capacity to interrupt
transmission and contain an outbreak. A revised
national case definition, informed by this analysis,
was released by CDNA in July 2015. Commun Dis
Intell 2015;39(4):E571-E577.

Keywords: infectious syphilis; case definition;
Aboriginal health
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Introduction

Syphilis is a sexually transmissible infection (STT)
of public health importance due to the significant
perinatal morbidity and mortality caused when it
is acquired in pregnancy,' the increased potential
for HIV transmission,’ the immediate impacts on
the individual-—symptoms, shame, stigma—and
the risk of transmission to others. The natural
history of syphilis is complex. Primary, secondary
and tertiary stages of the infection have clinical
manifestations and patients with the first 2 stages
are infectious. There are also asymptomatic stages
(early latent and late latent syphilis) detectable only
by serology. The classification of an asymptomatic
person with positive serology as early (infectious)
or late (non-infectious) latent disease depends on
the interpretation of previous serology, clinical and
treatment history and, arguably, epidemiological
context. A person with late latent syphilis remains
at risk of progression to tertiary disease, but is not
considered infectious.

The classification of the stage of infection has
clinical, public health and surveillance implica-
tions.” Treatment decisions are based on the stage
of infection. To prevent tertiary syphilis, an infec-
tious case requires 1 dose of 1.8 gm intromuscular
(IM) benzathine penicillin, whereas late latent
disease requires 3 weekly doses.* From a public
health perspective, the priority is to identify all
potentially infectious cases so they and their sexual
contacts can be treated and to stop transmission.
National surveillance monitors syphilis epidemiol-
ogy to help inform policy and prevention strategies
and to facilitate disease control. For surveillance,
data collected must be reliable and consistent.

Syphilis is a legally notifiable condition in every
state and territory in Australia and nationally.
The Communicable Diseases Network Australia
(CDNA) periodically reviews the national case
definition for infectious syphilis. Prior to July 2015,
this definition included symptomatic primary
and secondary cases and asymptomatic cases for
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which there was definitive evidence of serological
conversion within the previous 2 years (early latent
syphilis) (Table 1).” Only cases with unequivocal
proof of recent infection were counted as
infectious (i.e. the definition was highly specific).
Asymptomatic cases for which there was no
syphilis serology documented within the preceding
2 years were classified as ‘syphilis of more than
2 years duration or unspecified duration’ (late
latent/unknown duration) even in the presence of
compelling clinical or epidemiological evidence
suggesting recent infection. The reliance on dated
serological testing techniques in combination
with relatively non-specific clinical information
to confirm cases results in imperfect public
health case definitions compared with most other
notifiable diseases. Furthermore, while it is known
that intrinsic assay variability requires rapid
plasma reagin (RPR) titres to be tested in parallel
with previous specimens from the same laboratory,
in most Australian settings laboratories are unable
to perform this, as they no longer retain specimens.

There is no gold standard for the diagnosis of
asymptomatic infectious syphilis. Case definitions
from America, New Zealand and Europe include
consideration of clinical history and/or an epide-
miological link with an infectious case.”™®

Despite a general decline in syphilis notifications in
the Australian Aboriginal and Torres Strait Islander
population over recent decades,’ sporadic outbreaks
have continued to occur in remote settings."” From
late 2010, the number of cases of syphilis notified from
a single health district in remote North Queensland
increased dramatically, predominantly affecting
young Aboriginal and Torres Strait Islander people
(Queensland Health, Statewide Syphilis Surveillance
System, unpublished data). During the outbreak
investigation a considerable number of cases had evi-
dence suggesting recent syphilis acquisition but could
not be classified as ‘infectious” using the national case
definition, being asymptomatic and without recent
prior syphilis serology. If the national case definition
alone were relied on to determine the magnitude of
the outbreak and need for contact tracing, understand-
ing of the extent of public health response required
and interruption of disease transmission would have
been jeopardised. In recognition of this, an additional
classification category ‘probable infectious syphilis
was proposed in the CDNA Interim Guidelines for
the Public Health Management of Syphilis Outbreaks in
Remote Populations in Australia (Interim Guidelines),
released in February 2014 (Table 1). This new cat-
egory includes consideration of additional epidemio-
logical and case history information."

This study assessed the extent to which potentially

infectious syphilis cases may have been misclassi-
fied as non-infectious during the first years of this
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outbreak by comparing the number of cases classi-
fied as infectious using the national case definition
with 1. an expert clinician-derived expanded case
definition that takes into account clinical and epi-
demiological factors, and 2. the Interim Guidelines
case definition."

Methods

Demographic, clinical and laboratory characteris-
tics of all non-congenital cases of syphilis diagnosed
in a north Queensland district from 1 January
2009 to 31 December 2012 were extracted from the
Queensland Health state-wide syphilis surveillance
system database. Data assessed were age, gender,
Indigenous status, clinical history, epidemiologi-
cal link with a confirmed case, reported gender of
sexual partner(s), previous serology and RPR titre.
Data had been collected in the course of routine
enhanced surveillance. All cases met criteria for
notification with either positive syphilis serology
and/or a positive nucleic acid amplification test.

The cases were independently assessed by 2 clini-
cians (PF and NR) experienced in syphilis diag-
nosis. The clinicians classified each case as either
infectious, probable infectious or non-infectious
taking all factors into account. Where a discrep-
ancy existed between the clinicians, available data
were clarified and they reviewed their original
classification. The extent to which the clinicians’
classifications were concordant was analysed using
Cohen’s kappa coefficient. The first author then
reviewed the cases classified as ‘probable infectious’
by the clinicians, and thus derived the expanded
case definition outlined in Table 1.

A review was conducted of the case classifications
(infectious, probable infectious or non-infectious
syphilis) resulting from the application of the
national case definition for infectious syphilis; the
clinician-derived expanded case definition, and
the Interim Guidelines case definition.

The absence of a gold standard for the diagnosis
of infectious cases prevents identification of ‘true
positives’, precluding statistical analysis of the posi-
tive or negative predictive value of the case defini-
tions. A comparative analysis of the proportion of
cases identified as infectious by the 3 case defini-
tions was conducted. The number of additional
contacts and positive contacts identified using the
expanded case definition was assessed.

The research project, performed on de-identified
notifiable condition data for clinical audit and
quality improvement, was exempt from ethical
review.

CDI Vol 39 No 4 2015
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Table 1: Case definitions for infectious syphilis comparing the national case definition; expanded
case definition derived from experienced clinician assessment and Interim Guidelines case

definition

Case definition

National- less

than 2 years
duration

Confirmed infectious
cases (primary,
secondary or early
latent syphilis)

Expanded case definition

1. Laboratory definitive evidence’

OR

2. Laboratory suggestive evidence AND clinical evidencef

Interim guidelines

Probable infectious
cases

Not Applicable

Does not meet the criteria for infectious
syphilis (primary, secondary or of less
than 2 years duration)

AND

A. RPR 1:128 or higher
OR

B. RPR 1:8 or higher

AND the case satisfies one of the
following:

1. Aboriginal and/or Torres Strait
Islander and age less than 30 years at
the time of testing

OR

2. A contact of a case of infectious
syphilis*

OR

C. Aboriginal and/or Torres Strait
Islander and age less than 20 years, in
a community with an infectious syphilis
outbreak and suggestive clinical history
or epidemiological link with outbreak

Does not meet the criteria for infectious
syphilis (primary, secondary or of less
than 2 years duration)

AND
RPR 1:32 or higher

AND the case satisfies one of the
following:

1. Aboriginal and/or Torres Strait
Islander and age less than 30 years at
the time of testing

OR

2. A man of any age who has sex with
men

OR

3. A contact of a case of infectious
syphilis

*  Laboratory definitive evidence is defined by either seroconversion in the past two years (reactive specific test confirmed by
either reactive non-specific or a different specific treponemal test) or a 4-fold or greater rise in rapid plasma reagin (RPR),
with confirmation of positive results by a reactive specific treponemal test.

1 Laboratory suggestive evidence includes Treponema pallidum identification by microscopy (darkfield, fluorescent antibody or
equivalent) or nucleic acid testing, or a combination of reactive specific and non-specific serological tests. Clinical evidence
is defined as ‘presence of a primary chancre (or ulcer) or clinical signs of secondary syphilis’.

I Defined as: contact with a case of confirmed primary, secondary or early latent syphilis in the 12 months before, or 3 months

after diagnosis.

Results
Demographics

Two hundred and forty cases of non-congenital
syphilis were notified in the district during 2009—
2012. Case demographics are shown in Table 2.
None were co-infected with HIV. The median age
of the 44 symptomatic cases was 21 years, range
12—46 years. Thirty-six (81.8%) of these were aged
less than 30 years.

Infectious syphilis

Table 3 displays the classification of syphilis cases
by year, comparing the number of cases classified
as infectious by the 3 case definitions.

CDI Vol 39  No4 2015

With regard to infectious status, there was 97.8%
agreement, kappa coefficient k=0.953 (CI 0.91-
0.99) between the clinician assessors. For four of
the 240 cases (2.2% of the infectious cases as classi-
fied by the expanded case definition) the clinicians
were unable to reach consensus. All 4 cases were
Indigenous, aged 18-21 years and with RPR titres
of 1:2, 1:4, 1:8 and non-reactive, respectively. None
were known contacts of infectious syphilis cases.
These were classified as non-infectious.

The national case definition classified 106 (44.2%)
of the 240 cases as infectious, compared with
182 (75.8%) by the expanded case definition
(Table 3), 1.e. 76 additional probable infectious
cases were identified. These cases named 141 con-
tacts, of whom 111 were successfully followed
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Table 2: Demographic characteristics of all non-congenital syphilis cases compared with
infectious syphilis cases defined by national case definition in a north Queensland district, 2009

to 2012

All cases of Per cent of all
syphllls cases

Number of cases

Females 135
Males 105
Indigenous status:

Aboriginal and/or Torres Strait Islander 232

Non-Indigenous 8
Median age 21
Aged less than 30 years 174
Age range (years) 12-84
Transmission (self-report):

Heterosexual 210

Homosexual 1

Not stated 29
Primary or secondary (symptomatic) infection 44

Cases of Per cent of
infectious infectious
syphilis cases
56.3 61 57.5
43.7 45 42.5
96.7 104 981
3.3 2 1.9
20
72.5 92 86.8
12-59
87.5 103 97.2
0.4 1 0.9
121 2 1.9
18.3 44 41.5

Table 3: Non-congenital syphilis notifications in a district of north Queensland, 2009 to 2012,
and number of cases of infectious and non-infectious syphilis classified by the national case
definition, expanded case definition and Interim Guidelines case definition

Classification by national

Classification by expanded
case definition

Classification by Interim

case definition Guidelines case definition

Total Infectious Infectious
notifications Non- and probable Non- and probable Non-
of syphilis Infectious infectious* infectious infectious infectious infectious
2009 22 1 21 2 20 2 20
2010 21 15 6 16 5 16 5
2011 99 44 55 85 14 74 25
2012 98 46 52 79 19 73 25
Total | 240 | 106 134 182 58 | 165 75

*  Case definition includes cases of unknown duration.

up. Seven of the confirmed and six of the prob-
able cases of infectious syphilis included in our
analysis had been identified as a consequence of
contact tracing of the probable infectious cases.
Demographics of the additional 76 probable infec-
tious cases were similar to, though slightly younger
than the infectious cases identified by national
criteria. All 76 cases were Indigenous, 49 (64.5%)
female, median age 18 years, range 12-37 years;
73 (96.1%) were aged less than 30 years. Twenty
had an epidemiological link with a confirmed case
of infectious syphilis.

Applying the Interim Guidelines criteria classified
59 cases as probable infectious syphilis, in addi-
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tion to those confirmed as infectious cases using
the national definition. All of the cases identified
using this case definition had also been classified
as probable infectious syphilis by the expanded
case definition. The Figure compares the epidemic
curve of infectious syphilis over time in the district
utilising the three classification methods.

Discussion

This large outbreak has provided a valuable
opportunity to examine the implications of infec-
tious syphilis case definitions for public health
surveillance and response in a real world situation.
This study demonstrated that the national case

CDI Vol 39 No 4 2015
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Figure: Epidemic curve of infectious syphilis in
a north Queensland district, 2009 to 2012, by
national definition, expanded case definition
and Interim Guidelines case definition

50 . - L
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definition for infectious syphilis underestimated
infectious cases by up to 42% when compared with
an expert clinician-derived expanded case defini-
tion. Application of the expanded case definition
and the resultant increased number of contacts
traced in this setting resulted in the identification
of a further 13 probable or confirmed infectious
cases. This highlights that adherence to the nar-
row national case definition could have implica-
tions for outbreak control if these additional
cases were not assessed and treated. Applying the
Interim Guidelines case definition identified 59 of
the 76 cases of probable infectious syphilis that
were considered probably infectious by the clini-
cians and did not result in any clinician classified
non-infectious cases being identified as probably
infectious.

Use of the probable infectious syphilis category
would not have resulted in earlier identification
of this outbreak; the divergence in the number of
cases identified as infectious by use of the expanded
case definition became apparent in the 1st quarter
of 2011, after the outbreak was established. There
may still be implications for the timeliness of an
outbreak response. Missed identification opportu-
nities and delays in STT outbreak response in this
remote setting have significant consequences given
the sexual and reproductive health vulnerability of
this population, evidenced by the excess burden of
chlamydia and gonorrhoea,” and the on-going risk

of HIV/AIDS in remote Australia.

The national case definition for infectious syphilis
requires clinical symptoms and/or baseline labora-
tory evidence to confirm a recent infection. If a
person is asymptomatic and has not had syphilis
serology performed in the previous 2 years, as is
the case for many young Aboriginal and Torres
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Strait Islander people, they cannot be classified as
infectious, even in the context of an established out-
break, a high RPR titre, or a clear epidemiological
link to an infectious case. In our study, 55 probable
infectious cases had never been tested previously
for syphilis, and 21 probable infectious cases had
previous serology performed more than 2 years
ago. Under the national case definition, a change
in the amount of syphilis testing performed could
affect the number of cases classified as infectious,
purely because of a change in the number of people
with a baseline serology result.

There are anecdotal reports that the specificity of
the national case definition for infectious syphilis
in Australia has led to dissonance among public
health professionals who classify cases, resulting
in an inconsistent approach within and across
jurisdictions. This could have an impact on the
consistency of national data, as in the American
context.” One American study found that approxi-
mately half of notified early latent cases did not
meet the national case definition, and different
jurisdictions had developed their own case defini-
tions. They were applying these case definitions
to the nationally reported notifications, resulting
in inconsistent data that could not be aggregated.’
Additionally, loosely defined criteria resulted in
inconsistent misclassification within the jurisdic-
tion. To our knowledge, no such study has been
performed in Australia.

Establishing a ‘probable infectious syphilis’ cat-
egory is one mechanism to clarify management of
affected individuals, optimise outbreak control and
at the same time preserve national data consistency.
Other surveillance programs have definitions that
include consideration of clinical and/or epidemio-
logical information. The American case definition
for ‘probable carly latent syphilis’ includes asymp-
tomatic cases with evidence of recent serological
conversion, but also allows for cases with labora-
tory evidence of syphilis and 1. a clinical history
of primary or secondary syphilis symptoms in the
previous 12 months, 2. an epidemiological link
to a partner with infectious syphilis within the
previous 12 months, or 3. a history of sexual debut
within the last 12 months.® However, the reliance
on recall of symptoms and clinician interpretation
of such findings has been criticised as difficult to
standardise.”” The European Centre for Disease
Prevention and Control classification of ‘probable
early latent syphilis’ is defined as a person with
clinical criteria and an epidemiological link.* The
New Zealand case definition for early latent syphi-
lis includes a clear history of primary or secondary
syphilis symptoms within the previous 2 years or
sexual contact with a confirmed case of infectious
syphilis within the previous 2 years.”
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The Interim Guidelines ‘probable infectious
syphilis’ case definition relies on a RPR of = 1:32
and allows consideration of an epidemiological
link. The inclusion of cases due to ethnicity, age
or sexual orientation may warrant further refine-
ment, as these criteria bias case classification
towards groups currently experiencing higher
rates of syphilis and potentially amplify this rate
differential because the ability to detect infectious
cases in other populations would not be similarly
enhanced.

RPR titre has been proposed for use in early latent
syphilis case definitions, based on pre-treatment
titre or rapid decrease in response to treatment,
suggestive of early disease.”” Although high RPR
titres are strongly associated with recent infec-
tion,” there is no specific level of RPR titre that
can reliably distinguish between early latent and
late latent syphilis in asymptomatic people. One
study found considerable overlap in RPR titre
distributions between stages of disease,'”” making
the choice of a threshold titre for disease staging
problematic. However, the authors concluded that
in asymptomatic patients, RPR titre could provide
a more objective and reliable record of syphilis
trends compared with a system based on inconsist-
ently applied definitions. We assessed the number
of probable infectious cases that would be identi-
fied using the Interim Guidelines case definition,
but with an RPR titre cut-off of 1:8, instead of 1:32.
This resulted in an additional 12 probable infec-
tious cases (in total, 92% of the probable infectious
cases by the expanded case definition), however it
also captured 2 cases as ‘probable infectious’ that
were assessed to be non-infectious by the clinicians.

The strength of the agreement between the clini-
cians in this study was very good. The clinician
assessors made their classifications independently
of each other based on data provided by the state-
wide surveillance system.

Limitations

There is no gold standard for the diagnosis of
asymptomatic infectious syphilis, which precludes
accurate assessment of the validity of the proposed
probable infectious syphilis case definition. In lieu
of this we employed an expert clinician derived
expanded case definition that took account of the
clinical, laboratory and epidemiological informa-
tion of all of the cases as a ‘proxy gold standard’.

This study is based on a retrospective analysis of
cases, however enhanced surveillance at the time
of notification resulted in comprehensive clinical
information being obtained. The 2 clinician asses-
sors independently agreed on all but 4 cases. One
of the clinicians (PF) was the author of the Interim
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Guidelines and the other (NR) was a member of
the reference group for the project. It is possible
that this could bias the concordance of the clinician
consensus with the Interim Guidelines definition.
However, the number of clinicians with experi-
ence in this area is limited, and most of those with
relevant expertise would most likely have been
consulted during the guideline development.

In Australia, there are 2 groups among whom the
majority of syphilis cases are diagnosed; men who
have sex with men (MSM) and predominantly
heterosexual transmission in young, regional and
remote-living Indigenous people.” The criterion in
the Interim Guidelines case definition relating to
MSM is largely redundant in the remote Australian
setting. It is likely that similar issues as identified
here relating to the adequacy of case definitions
operate in the context of MSM, however itis unclear
to what extent these findings would be applicable
in consideration of case definitions for MSM. This
may increase the challenge in developing appro-
priate case definitions. As observed in Peterman’s
study,’ criteria that cases met to qualify as early
latent syphilis varied by site, and these variations
may be more extreme when considering the vastly
different life circumstances of the 2 population

groups mainly affected by syphilis in Australia.
Conclusion

The national case definition for infectious syphi-
lis identified only cases with definite evidence of
recent infection, and did not capture many cases
with strong clinical or epidemiological evidence
suggesting recent infection. This study does not
claim to resolve the conundrum of a perfect infec-
tious syphilis case definition, but demonstrates
that in the context of an outbreak in a remote
Indigenous setting, a considerable number of likely
infectious cases are not captured. This can result
in an inability to adequately monitor and contain
outbreaks and an underestimate of their size, with
implications for resourcing an adequate public
health response. There are also implications for
the reliability of national surveillance data. This
study assessed the utility of an additional ‘probable
infectious syphilis’ classification, which performed
well in this setting. The national case definition
for infectious syphilis should be revised to improve
monitoring of this serious public health issue.

At the time this article was undergoing peer
review, CDNA released a revised infectious syphi-
lis case definition, in part informed by this study,
incorporating a ‘probable infectious’ category."
Applying the new CDNA case definition to this
dataset identified 67 of the 76 probable infectious

cases as classified by the expanded case definition.
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The authors believe the revised definition will bet-
ter reflect the true extent of an outbreak in remote
Indigenous settings, and commend this revision.
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TREATMENT OF LATENT TUBERCULOSIS IN MIGRANTS

TO VICTORIA

Michael G Flynn, Lynne K Brown

Abstract

The proportion of eligible persons identified who
are tested for latent tuberculosis (TB), offered treat-
ment, and complete treatment are performance
indicators in tuberculosis control. We report a
refrospective database review of the Migrant
Screening Clinic, Department of Respiratory and
Sleep Disorders Medicine at Western Health
Footscray Hospital during the years 1996-2006.
Of 7,225 migrants aged less than 35 years,
tuberculin skin testing (TST) was performed for
3,589 (49.7%), including 2,641 (65.6%) of 4,024
migrants under 35 years with an abnormal chest
radiograph, and 2,297 (59.0%) of 3,893 migrants
born in a high-burden country. Of 3,589 persons
with both chest radiograph and TST results, 1,487
(41.4%) were referred for follow-up, including
81.3% of those with TST =10 mm. Outcome data
were available for 1,047 persons considered for
treatment of latent TB, of whom 12.5% did not
attend an initial appointment, 21.6% attended
and were not offered treatment, 65.9% attended
and were offered treatment, and 41.7% completed
treatment for latent TB. The Victorian program
for treatment of latent TB in migrants has testing,
treatment offer and treatment completions rates
similar to other published studies. The impact on
TB control is limited by the small proportion of
migrants referred to this program. Commun Dis

Intell 2015;39(4):E578-E5883.

Keywords: screening; tuberculin; latent
tuberculosis, tfreatment completion rate

Introduction

The incidence of notified tuberculosis (TB) in
Australia was 5.5 per 100,000 persons per year in
2013.' In Victoria, the incidence of notified TB was
6.7 per 100,000; and 88% of notified cases occurred
in persons born overseas.! Notification of active TB

in Victoria is mandatory under the Public Health
and Wellbeing Act 2008.>

In 2009, Australia issued 186,421 permanent visas.
Of 4.0 million temporary entry visas, 3.3 million
were visitors and 320,368 were overseas students.’
In the same year Victoria received 24.5% of all
permanent visa applicants, 18.3% of all visitors and
33.1% of students.’ The top 3 countries of birth for
permanent additions to the Victorian population

were India, Peoples’ Republic of China, and the
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United Kingdom. Overseas students in Victoria
increased from 13,500 in 1993 to 46,401 in 2004
and 117,711 in 2009.%*

People who want to migrate permanently to
Australia, or stay temporarily, must satisfy the
health requirement specified in the Migration
Regulations of the Australian Government.”™®
Applicants for permanent entry are asked to
undergo a medical examination, and chest
radiograph if 11 or more years of age. Where
x-rays show possible evidence of TB the applicant
is asked to provide sputum for smear microscopy
and culture, and may be asked to provide serial
chest radiographs over 3—6 months. If active TB is
found, Australian migration law does not allow a
visa to be granted until the person has undergone
treatment and been declared free of active TB.
This 1s documented with repeat chest radiograph
and sputum examination. Any required medical
examinations and x-rays must be conducted by
qualified doctors and radiologists nominated by
the immigration department.® If a chest radiograph
shows evidence of previous but now inactive TB
the applicant may be asked to sign a Tuberculosis
Health Undertaking (TBU) at the time of visa
grant.’ By signing the TBU, the applicant agrees
to contact the Health Undertaking Service on
a free call number on arrival in Australia. The
applicant also agrees to report to a state or terri-
tory health authority for follow-up as directed by
the Health Undertaking Service.>” Applicants for
temporary entry may be asked to undergo a chest
x-ray, medical examination, and possibly further
tests including sputum examination and repeat
chest x-ray, depending on the length of intended
stay in Australia, intended activity, and the TB risk
rating of the applicant’s country.® TBUs originate
from visa applications lodged outside Australia
(off-shore TBU), or inside Australia (on-shore
TBU). Both off-shore and on-shore TBUs include
permanent and temporary residency immigrants,
refugees and other humanitarian entrants.’

Under arrangements with the Department of
Health Victoria, the Department of Respiratory
and Sleep Disorders Medicine at Western Health
Footscray Hospital has provided post-migration
screening for TB in Victoria since 1996. Migrants
who have been issued an off-shore TBU or have an
abnormal chest radiograph at the time of an on-
shore visa application are referred to the Migrant
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Screening Clinic (MSC). In this clinic the preva-
lence of active TB at entry is 505 per 100,000."
Migrants are offered a tuberculin skin test (T'ST)
if under 35 years of age and the chest radiograph
is abnormal, or if under 35 years of age and a refu-
gee,”? or if under 35 years of age and born in one
of the high burden countries whose migrants have
the highest TB incidence in Victoria.”"* The age
of 35 years was chosen based on Australian guide-
lines current during the period under study."
The frequency and severity of isoniazid-associated
hepatitis increase with age.'®

The MSC is a screening service, seeing each per-
son once, and referring persons who need further
assessment to other health services. Persons with
symptoms suggestive of TB, or with one or more
chest radiographs suggestive of active TB, are
defined as suspected active TB and referred to
other specialist clinics. The Victorian Government
TB program is advised of non-attendees with
a chest radiograph suggestive of active TB; TB
program nurses are asked to contact the person,
and may make a home visit. Those without such
features, but with a history of TB diagnosis, a posi-
tive T'ST, or one or more chest x-rays thought likely
to represent previous T'B, are defined as inactive
TB. Migrants with a positive TST" are referred to
specialist respiratory or infectious disease clinics
for treatment.

The objective of this study was to determine from
a retrospective review of the Migrant Screening
database the proportion of eligible persons identi-
fied in the MSC during the years 19962006 who
were tested for latent TB, offered treatment, and
completed treatment.”®

Methods
Study population

All persons under 35 years of age with TST and
chest radiograph performed in the MSC during
the period November 1996 to June 2006 were iden-
tified from a search of the Migrant Screening data-
base. The information extracted included whether
the chest radiograph was normal or abnormal, the
result of the TST, and the outcome of referral to
specialist clinics for treatment of latent TB. Persons
notified to the Department of Health with active
TB were excluded from the study population, as
they were not eligible for treatment of latent infec-
tion. Descriptive summary statistics were used to
report findings.

Ethics approval

The study was approved by the Human Research
Ethics Committee of the Department of Health
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Victoria, and by the Human Research Ethics
Committee of the Royal Melbourne Hospital
Research Foundation.

Results

Between November 1996 and June 2006, 18,359
persons were given an appointment at the MSC,
of whom 15,352 (83.6%) attended. Of the 7,225
attendees aged less than 35 years, 6,949 (96%) had
a chest radiograph result recorded. TST results
were available for 3,589 (49.7%) attendees includ-
ing 2,641 (65.6%) of 4,024 migrants under 35 years
with an abnormal chest radiograph, and 2,297
(59.0%) of 3,893 migrants under 35 years born in a
high-burden country. Of 3,589 persons with both
chest radiograph and TST results, 1,487 (41%)
were referred for follow-up, including 81.3% of
those with TST of 10 mm or more, and 93.9% of
those with T'ST of 15> mm or more (Table 1).

Table 1: Percentage of persons tested who are
referred for follow-up, by tuberculin skin test
diameter

TST Referred

mm %
0-4 1,490 70 a7
5-9 415 48 11.6
10-14 431 192 44.5
215 1,253 1177 93.9
Total | 3589 | 1487 | 414

TST Tuberculin skin test.

Of those referred to specialist clinics, 36 were found
to have active TB. Of the remaining 1,451 persons
referred, 1,334 had TST =10 mm, of whom 1,047
(78.5%) had an outcome recorded for the referral.
These 1,047 persons eligible for the treatment of
latent TB comprised 576 males (55.0%), mean age
of 26.4 years, a mean TST of 20.8 mm in diameter,
and 77.6% had an abnormal chest x-ray. Most of
these people (84.8%) were born in a country with
a high TB incidence." The top 5 countries of birth
were China 194%, Vietnam 15.7%, India 11.8%,
Indonesia 5.2% and the Philippines 3.7%. The
outcome of referral is shown in Table 2. Of 1,047
persons referred, 916 attended an initial appoint-
ment, 690 were offered, 546 commenced, and
437 completed treatment.
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Table 2: Outcomes of referral for treatment of latent tuberculosis

Did not attend initial appointment 131 12.5
Attended initial appointment but treatment for latent TB not offered 226 21.6
Treatment of latent TB offered but patient refused 144 13.8
Started but failed to complete treatment for latent TB 109 10.4
Completed 6 months isoniazid 224 214
Completed 9 months isoniazid 205 19.6
Completed 2 months rifampicin + pyrazinamide or other treatment of latent TB 8 0.8

Total 1,047 100.0
Discussion A limitation of this study is that we did not perform

The National Tuberculosis Advisory Committee
includes the screening of high risk groups for
latent TB as a key activity in TB control.”” In the
United States of America the proportion of eligible
persons identified who are tested for latent TB,
offered treatment, and complete treatment are rec-
ommended performance indicators in tuberculosis
control."®

This study found that the proportion of the target
groups tested for latent TB was 65.6% in those
with an abnormal chest radiograph, and 59.0% in
those born 1n a high-burden country. At the MSC,
migrants are advised that tuberculin skin testing
is not required for immigration assessment and

many decline the offer of TST.

Although 93.9% of persons with a TST = 15 mm
were referred for follow-up, only 44.5% of those
with TST in the 10—14 mm range were referred.
This likely relates to former Australian guidelines
that in the presence of a history of previous bacille
Calmette-Guérin (BCG) vaccination, tuberculin
reactions of 15 mm or more may be regarded as
an indication of possible super-infection with
tuberculosis."! However, Marks and others found
that the risk of TB in tuberculin positive refugees
increases linearly with TST reaction size above
10 mm; the risk, and the relation of risk to TST
reaction size, were unrelated to BCG scar status.”
More recent Victorian guidelines” state that a
single BCG vaccination in early childhood (before
5 years of age) is likely to be followed by a negative
TST response when testing is performed after 10
years or more. Any reaction of 10 mm or greater in
this setting is significant, and should not necessar-

ily be attributed to BCG."
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interferon-gamma response assays (IGRA). One
study of contact tracing has shown that an IGRA
had a higher positive predictive value than TST.”
Another study which included recently exposed
immigrant close contacts found that the positive
predictive value of IGRA for subsequent develop-
ment of TB disease was comparable to that of the

TST, irrespective of the T'ST cutoff (10 or 15 mm).*

Among persons referred for follow-up, 12.5% did
not attend an initial appointment, 21.6% attended
and were not offered treatment, 65.9% attended
and were offered treatment, and 41.7% completed
treatment for latent TB. Of the 916 persons attend-
ing a specialist clinic, 690 (75%) were offered treat-
ment. This is consistent with large scale studies in
which physicians did not recommend treatment
to 20%—30% of patients who appeared eligible.”
Many factors may have influenced these outcomes.
Hart found that physicians’ reasons for not offering
treatment of latent infection to Victorian migrants
with TST > 15 mm included previous adequate
treatment, reactivation thought unlikely, and TST
likely due to prior BCG.?* Anibarro et al.”> found
that recent immigration (<5 years residence) and
social risk factors including unemployment were
independently associated with a lower rate of treat-
ment completion. They considered that preventive
measures may not constitute a major priority for
newly arrived immigrants; furthermore, commu-
nication with health care providers is not always
easy due to language barriers and socio-cultural
reasons that make it difficult to convince otherwise
healthy people of the importance of treatment;
and that precarious employment situations also
complicate regular attendance at follow-up visits.”

Overseas visitors who hold temporary visas are
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generally not eligible for Medicare to cover their
medical and hospital expenses, and may not hold
overseas visitor health cover.”®

The completion rate in our study, expressed as
the number completing treatment over those
initiating treatment, was 437/546 (80%), which
is in the upper range for treatment completion
in foreign born persons and similar to other
data from Australia.””*® Completion rates for the
treatment of latent TB in Europe are considered
unsatisfactory.” Rennie et al. found that offering
patients a choice of treatment (6 months isoniazid
or 3 months isoniazid and rifampicin) improved
completion rates, with most patients preferring
the shorter regimen.*® Shorter regimens may have
higher completion rates.’® Supervised, clinic-based
administration of treatment for latent TB may sig-
nificantly reduce adherence. 32 Monthly house calls
may increase completions rates.” Younger patients
are less likely to complete treatment of latent infec-
tion.** A shorter treatment regimen may result in
better adherence.”

Data from this and other studies can be used to
estimate the contribution of treatment of latent
infection in migrants on a TBU to tuberculosis
control. The current study is of a highly selected
group of recently arrived migrants: those who have
been issued a TBU for an abnormal chest x-ray
at the time of visa application. The incidence of
TB in this group is 160 per 100,000," which is
much higher than the incidence in all overseas-
born Victorians of 21.9 per 100,000.*° During the
10 years 1996 to 2006, 18,359 migrants on a TBU
were referred to the MSC. This was only a small
fraction of the total number of migrants enter-
ing Victoria — approximately 46,000 permanent
visa applicants in 2009. It is not surprising that
MaclIntyre found only 25 of 218 (11.5%) notified
cases in 1991 had been on a previous TBU.”’

Active TB among contacts contributes relatively
little to the burden of TB in Victoria. In the years
2005-2010, 4.1% of cases were linked to another
notified case.”® Among 783 contacts of 231 cases
of active TB in 1991 there were 8 incident cases
of active TB in the following 2 years.” Isoniazid
prophylaxis did not significantly predict risk of
disease; however, only a low number of individuals
received prophylaxis.”® Thus the potential benefit
of treatment of latent infection in Victoria is mainly
to the individual being treated, with little effect on
future transmission.

Denholm et al.*” argued that since the considerable
majority of new diagnoses of active tuberculosis
in Australia arise from reactivation of previously
latent infection in those born in high-prevalence
regions, the potential exists to reduce tuberculosis
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incidence through new public health policy aimed
at the detection and treatment of latent infection
in immigrants, thereby preventing reactivation.
However, modelling by Denholm and McBryde*
suggests that while broad immigration-related strat-
egies targeting latent infection would be effective for
reducing TB incidence, they are likely to be too inef-
ficient for introduction as an across the board public
health measure. They suggested strategies targeting
immigrants from high-prevalence regions may be
an effective and efficient public health interven-
tion, which could be considered for TB incidence
reduction in Australia. The MSC has conducted a
program of targeted testing and referral for latent
TB since 1996. The current study shows it has had a

modest rate of treatment completion.

Any plan to extend testing of immigrants for latent
TB would need to consider cost-effectiveness,
resources and a number of ethical issues.?*#
Denholm and McBryde reported significant vari-
ation in clinical practice relating to the diagnosis,
treatment and management of latent TB.* This
includes the likelihood of recommending and
commencing therapy and the practices relating to
clinical management during treatment. A chest
radiograph with features suggestive of previous TB
is a risk factor for subsequent active TB, and an
indication not only to exclude currently active TB,
but also to consider the place of treatment of latent
infection in that individual.”

Denholm and McBryde argue that in order for
treatment of latent TB infection to be an effective
public health strategy, the development of, and
regular updating of guidelines that are relevant,
consistent and most importantly acceptable, across
abroad range of stakeholders is an important step.”
It is encouraging that 75% of the targeted group
who were referred by the MSC and who attended
specialist clinics for consideration of treatment of
latent TB were offered treatment, but consensus
on who should be offered treatment is essential
before testing for latent TB is expanded in this
population.

The Victorian program for preventive treatment of
latent TB in migrants has testing, treatment offer
and treatment completions rates similar to other
published studies. Even if all migrants on a TBU
were offered testing and treatment for latent infec-
tion, the reduction in active TB cases would be
small, principally because only a small fraction of
migrants entering Victoria have an abnormal chest

radiograph and are placed on a TBU.
Acknowledgements

Michael Flynn contributed to conception and
design, acquisition of data, analysis and interpreta-

E581



Original article

tion of data, drafting the article and final approval.
Lynne Brown contributed revising the article
and final approval. We thank The Edgar Tatnall
Memorial Research Fund (Victorian Tuberculosis
and Lung Association), and the John Burge Trust
for funding this study.

Author details

Dr Michael G Flynn, Physician, Department of Respiratory
and Sleep Disorders Medicine, Western Health, Footscray,
Victoria

Ms Lynne K Brown. Manager, Tuberculosis Control Program,
Department of Health, Melbourne, Victoria

Corresponding author: Dr Michael Flynn, Department of
Respiratory and Sleep Disorders Medicine, Western Health,

FOOTSCRAY VIC 3011.

Telephone: +61 3 8345 6169.

Facsimile: +61 3 9318 6342. E-mail: michael flynn@wh.org.au

References

1.

10.

Toms C, Stapledon R, Waring J, Douglas P, National
Tuberculosis Advisory Committee. Tuberculosis notifica-
tions in Australia, 2012 and 2013. Accessed 23 June
2015. Available from: http://www.health.gov.au/inter-
net/main/publishing.nsf/Content/EE895A5F2FBD208
FCA257E17007FDF29/$File/tb-notifications-2012-13.
pdf

State  Government of Victoria. Public Health and
Wellbeing Act 2008. Accessed on 23 June 2015.
Available  from: http://www.legislation.vic.gov.au
Domino/Web_Notes/LDMS/LTObject_Store/LTOb|St9.
nst/DDE300B8446EED9C7CA257616000A3571/A47
1FD6B321E3001CA257D72001BB396/$FILE/08-
4600024%20authorised.pdf

Department of Immigration and Citizenship. Population
flows: immigration aspects 2008-2009. Canberra,
Australia: Commonwealth of Australia, 2010.

Australian Bureau of Statistics. 4102.0 — Australian Social
Trends, 1995. Participation in Education: Overseas
students in higher education. Accessed 23 June 2015.
Available  from:  http://www.abs.gov.au/AUSSTATS
abs@.nsf/Previousproducts/DE4FD4D0AF435AD4CA2
570EC007521F020pendocument

King K, Dorner RI, Hackett BJ, Berry G. Are health
undertakings effective in the follow-up of migrants for
tuberculosis? Med J Aust 1995;163(8):407-411.

Australion  Government.  Australian  Immigration
Fact Sheet 22. The Health Requirement. Accessed
23 June 2015. Available from: https://www.immi.gov.
au/media/fact-sheets/22health.htm

Australian Government. Health requirement for perma-
nent entry to Australia, Form 1071i. Canberra, Australia:
Commonwealth of Australia, 2009

Australian Government. Health requirement for tempo-
rary entry to Australia, Form 1163i. Canberra, Australia:
Commonwealth of Australia, 2009.

Correa-Velez |, Gifford SM, Bice SJ. Australian health
policy on access to medical care for refugees and asylum
seekers. Aust New Zealand Health Policy 2005;2:23.

Flynn M, Brown L, Tesfai A, Lauer T. Post-migration
screening for active tuberculosis in Victoria, Australia.

Inter J Tuberc Lung Dis 2012;16(1):50-54.

E582

20.

21.

22.

23.

24.

25.

26.

27.

National Health and Medical Research Council.
Prevention of tuberculosis. In: Tuberculosis in Australia
and New Zealand into the 1990s. Canberra, Australia:
Australian  Government Publishing Service, 1990:
pp 67-69.

. Australasian Society for Infectious Diseases. TB. In:

Diagnosis, management and prevention of infec-
tions in recently arrived refugees. Sydney, Australia:
Dreamweaver Publishing, 2009: pp 12-14.

. Maclntyre CR, Dwyer B, Streeton JA. The epidemiology

of tuberculosis in Victoria. Med J Aust 1993;159:672—
677.

. Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC.

Global burden of tuberculosis: estimated inci-
dence, prevalence and mortality by country. JAMA
1999,282:677-686.

. Department of Human Services. Management. Control

and Prevention of Tuberculosis. Guidelines for Health

Care Providers (2002-2005). Melbourne, Australia:
Victorian Government, 2002.

. Saukkonen JJ, Cohn DL, Jasmer RM, Schenker S,

Jereb JA, Nolan CM, et al. An official ATS statement:
Hepatotoxicity of antituberculosis therapy. Am J Respir
Crit Care Med 2006;174(8):935-952.

American Thoracic Society. Targeted tuberculin testing
and treatment of latent tuberculosis infection. Amer J
Respir Crit Care Med 2000;161(4 Pt 2):5221-5247.

. American Thoracic Society, Centers for Disease Control

and Prevention, Infectious Diseases Society of America.
Controlling tuberculosis in the United States. Am J Respir
Crit Care Med 2005;172(9):1169-1227.

National Tuberculosis Advisory Committee. Essential
components of a tuberculosis control program within

Australia. Commun Dis Intell 2014;38(4):E397-E400.

Marks GB, Bai J, Simpson SE, Sullivan EA, Stewart GJ.
Incidence of tuberculosis among a cohort of tuberculin-
positive refugees in Australia: reappraising the estimates
of risk. Am J Respir Crit Care Med 2000;162(5):1851—
1854.

Diel R, Loddenkemper R, Niemann S, Meywald-Walter K,
Nienhaus A. Negative and positive predictive value of a
whole-blood interferon-y release assay for developing
active tuberculosis: an update. Am J Respir Crit Care

Med 2011;18(1):88-95.

Kik SV, Franken WPJ, Mensen M, Cobelens FGJ,
Kamphorst M, Arend SM, et al. Predictive value for pro-
gression to tuberculosis by IGRA and TST in immigrant
contacts. Eur Respir J 2010;35(6):1346-1353.

Lobue P, Menzies D. Treatment of latent tuberculosis
infection: an update. Respirology 2010;15(4):603-622.

Hart DHL. Factors influencing prescription of iso-
niazid chemo-preventive therapy [abstract]. Respirology

2000;5 Suppl:A72

Anibarro L, Casas S, Paz-Esquete J, Gonzalez L, Pena A,
Guerra MR, et al. Treatment completion in latent tuber-
culosis infection at specialist tuberculosis units in Spain.
Int J Tuberc Lung Dis 2010;14(6):701-707.

Australian Government. Overseas Visitors Health Cover.
Accessed 19 October 2013. Available from: http://www.

privatehealth.gov.au/healthinsurance/overseas/ovhc.htm

Hirsch-Moverman Y, Daftary A, Franks J, Colson PW.
Adherence to treatment for latent tuberculosis infection:
Systematic review of studies in the US and Canada. Int J
Tuberc Lung Dis 2008;12(11):1235-1254.

CDI Vol 39 No 4 2015


mailto:michael.flynn@wh.org.au
http://www.health.gov.au/internet/main/publishing.nsf/Content/EE895A5F2FBD208FCA257E17007FDF29/$File/tb-notifications-2012-13.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/EE895A5F2FBD208FCA257E17007FDF29/$File/tb-notifications-2012-13.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/EE895A5F2FBD208FCA257E17007FDF29/$File/tb-notifications-2012-13.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/EE895A5F2FBD208FCA257E17007FDF29/$File/tb-notifications-2012-13.pdf
http://www.legislation.vic.gov.au/Domino/Web_Notes/LDMS/LTObject_Store/LTObjSt9.nsf/DDE300B846EED9C7CA257616000A3571/A471FD6B321E3001CA257D72001BB396/$FILE/08-46aa024%20authorised.pdf
http://www.legislation.vic.gov.au/Domino/Web_Notes/LDMS/LTObject_Store/LTObjSt9.nsf/DDE300B846EED9C7CA257616000A3571/A471FD6B321E3001CA257D72001BB396/$FILE/08-46aa024%20authorised.pdf
http://www.legislation.vic.gov.au/Domino/Web_Notes/LDMS/LTObject_Store/LTObjSt9.nsf/DDE300B846EED9C7CA257616000A3571/A471FD6B321E3001CA257D72001BB396/$FILE/08-46aa024%20authorised.pdf
http://www.legislation.vic.gov.au/Domino/Web_Notes/LDMS/LTObject_Store/LTObjSt9.nsf/DDE300B846EED9C7CA257616000A3571/A471FD6B321E3001CA257D72001BB396/$FILE/08-46aa024%20authorised.pdf
http://www.legislation.vic.gov.au/Domino/Web_Notes/LDMS/LTObject_Store/LTObjSt9.nsf/DDE300B846EED9C7CA257616000A3571/A471FD6B321E3001CA257D72001BB396/$FILE/08-46aa024%20authorised.pdf
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/DE4FD4D0AF435AD4CA2570EC007521F0?opendocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/DE4FD4D0AF435AD4CA2570EC007521F0?opendocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/DE4FD4D0AF435AD4CA2570EC007521F0?opendocument
https://www.immi.gov.au/media/fact-sheets/22health.htm
https://www.immi.gov.au/media/fact-sheets/22health.htm
http://www.privatehealth.gov.au/healthinsurance/overseas/ovhc.htm
http://www.privatehealth.gov.au/healthinsurance/overseas/ovhc.htm

Original article

28.

29.

30.

31.

32.

33.

34.

35.

CDI

Dobler CC, Marks GB. Completion of treatment for
latent tuberculosis infection. Eur Respir J 2011;38,Suppl
55:2573.

Bothamley GH, Ditiv L, Migliori GB, Lange C. Active
case finding of tuberculosis in Europe: a Tuberculosis
Network European Trials Group (TBNET) survey. Eur
Respir J 2008;32(4):1023-1030.

Rennie TW, Bothamley GH, Engova D, Bates IP. Patient
choice promotes adherence in preventive treatment for
latent tuberculosis. Eur Respir J 2007;30(4):728-735.

Jiménez-Fuentes MA, de Souza-Galvao ML, Mila
Augé C, Solsona Peiré J, Altet-Gémez MN. Rifampicin
plus isoniazid for the prevention of tuberculosis

in an immigrant population. Int J Tuberc Lung Dis
2013;17(3):326-332.

Matteelli A, Casalini C, Raviglione MC, El-Hamad |,
Scolari C, Bombana E, et al. Supervised preventive ther-
apy for latent tuberculosis infection in illegal immigrants
in ltaly. Am J Respir Crit Care Med 2000;162(5):1653—
1655.

Chang AH, Polesky A, Bhatia G. House calls by com-
munity health workers and public health nurses to
improve adherence to isoniazid monotherapy for latent
tuberculosis infection: a retrospective study. BMC Public
Health 2013;13:894.

Kan B, Kalin M, Bruchfeld J. Completing treatment for
latent tuberculosis: patient background matters. Int J
Tuberc Lung Dis 2013;17(5):597-602.

Trajman A, Long R, Zylberberg D, Dion MJ, Al-Otaibi B,
Menzies D. Factors associated with treatment adherence
in a randomised trial of latent tuberculosis infection
treatment. Int J Tuberc Lung Dis 2010;14(5):551-559.

Vol 39  No4 2015

36.

37.

38.

39.

40.

41.

42.

43.

Lavender CJ, Globan M, Kelly H, Brown LK, Sievers A,
Fyfe JAM, et al. Epidemiology and control of tuberculosis
in Victoria, a low-burden state in south-eastern Australia,

2005-2010. Int J Tuberc Lung Dis 2013;17(6):752-758.

Maclntyre CR, Plant AJ, Yung A, Streeton JA. Missed
opportunities for prevention of tuberculosis in Victoria,
Australia. Int J Tuberc Lung Dis 1997;1(12):135-141.

Maclntyre CR, Plant AJ. Preventability of incident cases
of tuberculosis in recently exposed contacts. Int J Tuberc
Lung Dis 1998,2(1):56-61.

Denholm JT, McBryde ES, Brown GV. Ethical evaluation
of immigration screening policy for latent tuberculosis
infection. Aust N Z J Public Health 2012,;36:325-328.

Denholm JT, McBryde ES. Can Australia eliminate TB?
Modelling immigration strategies for reaching MDG
targets in a low-transmission setting. Aust N Z J Public
Health 2014;38(1):78-82.

Denholm JT. Immigration screening for latent tuberculo-
sis infection. Med J Aust 2013;198(10):524.

Campbell J, Marra F, Cook V, Johnston J. Screening
immigrants for latent tuberculosis: do we have the
resources. CMAJ 2014;186(4):246-247.

Denholm JT, McBryde ES. Management of latent
tuberculosis infections in Australia and New Zealand:

A review of current practice. Tuberc Res Treat 2010;
2010:284028. doi: 10.1155/2010/284028.

E583



Surveillance summaries

Surveillance summaries

NATIONAL NOTIFIABLE DISEASES SURVEILLANCE
SYSTEM SURVEILLANCE REPORT: SEXUALLY
TRANSMISSIBLE INFECTIONS IN ABORIGINAL AND
TORRES STRAIT ISLANDER PEOPLE

Amy Bright

Introduction

Aboriginal and Torres Strait Islander people rep-
resent 3% of the Australian population, of which
more than two-thirds are less than 34 years of age.'
The Indigenous population is considerably diverse,
socially, culturally and geographically, prov1d1ng
a challenging environment to deliver culturally
appropriate and accessible healthcare services.’

Despite improvements in health outcomes, dispari-
ties between the Indigenous and non-Indigenous
populations are evident and occur for a range of
health issues, including sexual health.’ Indigenous
people continue to be disproportionately repre-
sented in the sexually transmissible infections
(STI) notification data, particularly in younger
age groups residing in remote locations.

Methods

Notification data, for selected STTs, extracted from
the Nationally Notifiable Diseases Surveillance
System (NNDSS) as at 17 September 2015 were
used for the analyses. HIV notification data, col-
lected through the National HIV Registry, were
sourced from the 2015 annual surveillance reports
from the Kirby Institute.*

Case identification

For the purposes of this report, notifications
with an Indigenous status field reported as not
Indigenous or blank/unknown were considered
to be non-Indigenous. In interpreting these data it
is important to note that changes in notifications
over time may not solely reflect changes in discase
prevalence. Changes in screening programs,” > the
use of less invasive and more sensitive diagnostic
tests’ and periodic public awareness campaigns®
may influence the number of notifications that
occur over time. Rates for STIs are particularly
susceptible to overall rates of testing.” As a prior-
ity and ‘at risk’ population, Indigenous people are
commonly targeted for STT screening often result-
ing in a higher number of reported cases.

Results

In 2014, the notification rates for chlamydia,
infectious syphilis and gonococcal infections in
the Indigenous population were 3, 4 and 18 times
higher respectively than the non-Indigenous

population (Table, Figures 1-3).

Table: Notification rates per 100,000 for sexually transmissible infections and HIV and 5 year

trend, Australia, 2014, by Indigenous status

2014

HIV (newly diagnosed) 3.7

Non-Indigenous
5-year trend
Stable from 2012

urban areas)

Chlamydia 389.0 Stable from 2011
Gonorrhoea 49.0 81% increase
(men who have sex with men;
urban areas)
Infectious syphilis 8.0 73% increase

urban areas)

Donovanosis - 1 case in 2012
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(men who have sex with men;

(men who have sex with men;

Indigenous
2014 5-year trend

5.9 Fluctuating
(heterosexual contact and injecting drug use)

1,341.0 Stable from 2011
859.0  Fluctuating — declines in younger age groups

(heterosexual contact; remote areas)

32.0 46% increase
(heterosexual contact; remote areas)

- 1 case in 2014
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Figure 1: Notifications and notification rate
(unadjusted) for chlamydia, 2011 to 2014, by
year and Indigenous status
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*  Data as at 17 September 2015.

Figure 2: Notifications and notification rate
(unadjusted) gonococcal infection, 2011 to
2014, by year and Indigenous status
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*  Data as at 17 September 2015.

In 2014, in the Indigenous population:

* chlamydia notifications were predominately
reported in females, representing 66%
of notifications (non-Indigenous 56% of
notifications were female) and 80% of all
chlamydia notifications for Indigenous persons
were in the 15-29 years age range (78% in non-
Indigenous);

* gonococcal notifications were reported relatively
evenly across the sexes indicating transmission
was predominately heterosexual , with females
representing 55% and males 45% of notifications
(non-Indigenous 81% of notifications were
male), and 71% of all gonorrhoea notifications
for Indigenous persons were in the 15-29 years
age range (56% in non-Indigenous);

CDI Vol 39  No4 2015

Figure 3: Notification rate (unadjusted) for
infectious syphilis and number of congenital
syphilis cases, by year and Indigenous status,
2011 to 2014
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*  Data as at 17 September 2015.

* infectious syphilis notifications were reported
evenly across the sexes indicating transmission
was predominately heterosexual, with males
representing 52% and females 48% of notifi-
cations (non-Indigenous 97% of notifications
were male), and 67% of all infectious syphilis
notifications for Indigenous persons were in
the 15-29 years age range (44% in non-Indig-
enous);

* 1 case of donovanosis was reported in a 38-year-
old male (no cases in the non-Indigenous
population).

* An on-going outbreak of infectious syphilis
affecting young Indigenous people in remote
areas of northern Australia (Western Australia,
the Northern Territory and Queensland) has
resulted in a marked increase in the notification
rate in Indigenous children aged 15-19 years

between 2010 and 2014 (34 to 99 per 100,000).

The notification rate for infectious syphilis in
the Indigenous population between 2013 and
2015 (17 September) almost doubled (25-49 per
100,000). Increases in infectious syphilis may
coincide with increased cases of congenital syphilis

(Figure 3).

Notification rates of HIV diagnosis in 2014 among
the Indigenous population were higher than in
the non-Indigenous population (5.9 and 3.7 per
100,000 respectively).

A summary of STI transmission, treatment,
trends and risk groups in Australia is shown in the

Appendix.

Data presented in this report may differ to those
presented in the 2015 Annual Kirby surveillance
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reports and the NNDSS annual report (pending
publishing); however the overall trends are
comparable.

Discussion

In Australia, notifications of non-congenital syph-
ilis and gonorrhoea have continued to rise, with
the majority of notifications occurring in non-
Indigenous males residing in urban settings and
young Indigenous people residing remote areas. In
the last few years notifications of chlamydial infec-
tion have stabilised; however chlamydia continues
to be the most commonly reported infection across
all nationally notifiable diseases, largely affecting
young Indigenous and non-Indigenous women.

Greater representation of women in STI notifi-
cations 1s linked to health seeking behaviour; in
general women are more likely to access health-
care services as compared to men who often have
biological, sociological and psychological factors
determining their ‘help-seeking’ practices."” This
1s particularly apparent in Indigenous men, who
face not only gender related issues but cultural
and in some instances geographical barriers when
accessing care.” Men who remain undiagnosed
and therefore untreated have the potential to per-
petuate transmission within communities. Repeat
and persistent STT infection in Indigenous com-
munities is common, and can have considerable
impact on rates of notifications and the prevalence
of serious complications of infection, including
pelvic inflammatory disease."'” Physical access to
condoms, due to geographical location, and incon-
sistent condom use, are also contributing factors
to high rates of STTI infection in the Indigenous
population.’*™
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The Australian Government, in collaboration with
states, territories and the community, continues to
work towards effective public health interventions
to prevent STT within the population, particularly
among young people and other ‘at risk’ popula-
tions. The fourth National Aboriginal and Torres
Strait Islander BBV and STI Strategy 2014-2017,
part of a suite of National Strategies for BBV and
STI, includes specific targets for the elimination
of congenital syphilis, reducing the incidence of
chlamydia, gonorrhoea and infectious syphilis in
people under 30 years of age, and increasing the
number of people with HIV receiving treatment.

The Strategy supports the goals of Nazional
Aboriginal and Torres Strait Islander Health Plan
20132023, a long-term, evidence-based policy
framework as part of the overarching Council of
Australian Governments’ approach to Closing the
Gap 1n Indigenous disadvantage.

To achieve the targets of the Strategy and address
the disproportionate representation of Indigenous
people with STI, the Australian Government con-
tinues to support innovative approaches, including
Point-of-Care Testing to achieve same day STI
testing and treatment for Indigenous people resid-
ing in remote communities; engagement of organ-
1sations to provide healthcare services specifically
to Indigenous people, including routine screening
for STT; and comprehensive community education
and health promotion.
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AN AUSTRALIAN GUIDELINE ON THE DIAGNOSIS OF
OVERSEAS-ACQUIRED LYME DISEASE/BORRELIOSIS

Gary D Lum, Jennie R Hood, Phil Wright

Executive summary

While classical Lyme disease cannot be acquired in
Australia, patients may present who have travelled
through endemic areas. Lyme disease is prevalent
in north east United States of America, parts of
Europe including Germany, Austria, Slovenia and
Sweden as well as parts of the United Kingdom.
Lyme disease can also be found in Russia, Japan
and China. For patients who present with no
history of overseas travel but with a tick bite and
systemic symptoms, e.g. fever, contact with your
specialist microbiologist to discuss test referral and
with your infectious diseases physician to discuss
antimicrobial treatment of tick-borne infections in
the Australian context is advised.

Lyme disease should be considered in patients pre-
senting with a history of tick bite from one of these
areas along with a fever and mild influenza-like
symptoms. An annular rash, erythema emigrans
may be present in 70%—80% of patients presenting
with Lyme disease. Other manifestations of Lyme
disease can occur. For example, Lyme neurobor-
reliosis can manifest as meningoradiculoneuritis,
meningitis, cranial neuritis (predominately involv-
ing the facial nerve), brachial plexus neuritis, and
mononeuritis; Lyme carditis can manifest with
palpitations, chest discomfort, shortness of breath,
dizziness on exercise or syncope; and rheumato-
logical Lyme disease can present with arthralgia
and myalgia. Rheumatological presentations are
more common with north American acquisition
and neurological presentations with European
acquisition.

If Lyme disease is being considered, patients
should be referred for Lyme disease serology to
your regular approved pathology practitioner.

The testing follows a two-tiered approach involving
a screening immunoassay and a confirmatory
immunoblot. If you have concerns or questions
about the testing please contact your approved
pathology laboratory’s specialist microbiologist.

While this guidance document is focussed on the
diagnosis of overseas-acquired Lyme disease in
Australia, treatment advice can be found on the
Infectious Diseases Society of America web site

E590

(http://www.idsociety.org/ViewAllLLyme/). Should
you require further advice please make contact
with an infectious diseases physician.

Figure 1 shows the recommended steps for diagnos-
ing overseas-acquired Lyme disease in Australia.

Purpose

This document is a diagnostic clinical aid” for
medical practitioners in Australia who are unfa-
miliar with Lyme disease acquired overseas.’

An Australian Lyme disease-like syndrome
(ALDLS) case description is not part of this
document. The use of the term Australian Lyme
disease-like syndrome is not a formal acknowledg-
ment or designation of a new disease in Australia.
If ALDLS can be better characterised as a chronic
debilitating multi-organ illness affecting some
Australians a separate ALDLS description can be
written.

This diagnostic guide for overseas-acquired Lyme
disease is not a national disease surveillance docu-
ment. Lyme disease is not a notifiable disease in
Australia. This document does not address chronic
Lyme disease, relapsing fever or Lyme disease
co-infections.* This guide is not a comprehensive
‘text book’ description of the natural history of an
infection. Details on the epidemiology and i vizro
diagnostic device specifications can be obtained
elsewhere. Specific advice on the specifications of
in vitro diagnostic assays used in Australia should
be sought from the responsible specialist micro-
biologist or medical laboratory scientist offering
Lyme disease testing.

Input has been sought from members of the
Diagnostic Pathway Working Group of the Chief
Medical Officer’s Clinical Advisory Committee

The case definition is for guidance rather than being a
prescriptive standard.

T  Patients and their advocates have reported that some
Australian registered medical practitioners are not
considering a diagnosis of Lyme disease in patients who
have travelled to overseas endemic areas.

I For example infections caused by Babesia, Anaplasma,
Bartonella and Ehrlichia.
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Figure 1: Flow chart for an Australian diagnostic guideline for overseas acquired Lyme disease
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on Lyme disease and was discussed at the Lyme
Disease Treatment Round Table held on Tuesday
27 May 2014. This guide has been considered by
the Public Health Laboratory Network and the
Communicable Diseases Network Australia. It has
been endorsed by the Australian Health Protection
Principal Committee on 13 August 2015.

As a guidance document, laboratory diagnostic
testing is required for 2 reasons: 1. For overseas
acquired infection by the genogroup Borrelia burg-
dorferi sensu lato, unless the clinician is familiar
with the pathognomomc erythema migrans (EM)
rash, it is clinically safer to obtain supportive
evidence of infection through diagnostic testing,
and 2. diagnostic laboratory support is preferred
for patients presenting with non-specific signs and
symptoms of a disease or syndrome, notwithstand-
ing the limitations of diagnostic tests.

Lyme disease / borreliosis

An indigenous causative microorganism is yet to
be found in Australia. This case definition can be
applied to patients with Lyme disease acquired
from endemic areas overseas.
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The diagnosis of overseas-acquired Lyme disease
in Australia should rest on a careful medical history
and objective clinical findings with the support of
appropriate iz vitro diagnostic tests. Laboratory
support is essential because of the non-specific
nature of many clinical manifestations, especially
when the diagnosis is made in a non-endemic area.

A confirmed case requires laboratory definitive
evidence AND clinical evidence AND epidemio-

logical evidence.
Laboratory definitive evidence

Culture of Borrelia bacteria® from clinical speci-
mens offers the best confirmation of active infec-
tion. However, due to the low numbers of viable
spirochaetes usually present in patient biopsies and
the fastidious nature of Borrelia species, the sensi-
tivity of culture is poor."** The inability to isolate
an organism does not exclude active infection.'
Relevant Borrelia species can be recovered from
various tissues and body fluids including: biopsy
and lavage specimens of EM skin lesions, biopsy
specimens of acrodermatitis chronica atrophicans

——
§ Known to cause Lyme borreliosis in endemic areas
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(ACA) skin lesions, biopsy specimens of borrelial
lymphocytoma skin lesions, cerebrospinal fluid
(CSF) specimens, synovial fluid and blood speci-
mens.** There have also been reports of recovery
of relevant Borrelia species from other tissues such
as cardiac tissue.*’

OR

Detection of relevant Borrelia species by nucleic
acid amplification tests (NAT) (e.g. polymerase
chain reaction (PCR)) taken from skin biopsies of
EM or ACA skin lesions or appropriate body fluid
samples of blood, CSF or synovial fluid (depend-
ing on clinical manifestations).>* The use of urine-
PCR has been investigated by several groups, but
results are contradictory, therefore PCR on urine is
not recommended for routine diagnosis."*

OR

Serological evidence by two tiered testing. An
immunoblot (IB) should not be performed without
a reactive immunoassay screening result. A posi-
tive diagnosis can only be achieved with a reactive
screening immunoassay and sufficient number of
reactive bands in an IB.

Serological evidence requires both:

* the presence of IgM (acute phase") or IgG (con-
Valescent phase) detected by an immunoas-
say** using recombinant antigen. (In the con-
valescent period, a reactive IgM and a nonreac-
tive IgG should be regarded as a falsely positive
IgM result.)

AND

* the presence of IgG (convalescent phase)
detected by an IB using recombinant antigen
or whole cell preparations and fulfilling crite-
ria for a positive result. Although IgM IBs are
available, repeat testing for IgG by IB on a con-
valescent sample is advised.

Testing should be performed in a laboratory that
has Lyme disease testing in its scope of accredita-
tion and which is compliant with AS ISO 15189
Medical laboratories — Particular requirements for
quality and competence or in nationally accredited
laboratories in the location where the patient was
infected. Commercial serological assays used in

Australian laboratories with AS ISO 15189 medi-

q Specific IgG is usually detectable 4 to 6 weeks after infec-
tion, although to determine a definite change in IgG levels
a minimum of 3 months may be necessary to determine a
change when tested in parallel.

** A non-reactive immunoassay should be regarded as a

negative result.
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cal testing accreditation are suitable for testing
for Lyme disease acquired overseas in endemic
regions. Consideration should be given to storing
positive serum specimens for research and quality
assurance purposes.

Clinical specimens that produce repeatedly equiv-
ocal results, indeterminate results and results from
laboratories without AS ISO 15189 medical test-
ing accreditation should be considered cautiously
and expert advice from a specialist microbiologist
should be obtained. It may be necessary to refer
patient specimens to a suitably certified laboratory
such as the US Centers for Disease Control and
Prevention.

Clinical evidence

For the purposes of this case definition, a history
of overseas travel to areas where Lyme disease/
borreliosis 1s endemic is required when assessing
a patient’s clinical presentation. For a diagnosis
of Lyme disease to be considered the patient must
have been exposed to ticks, however, a history of
documented tick bite is not essential because many
tick bites go unnoticed.!

The clinical presentation of borreliosis depends
on the different stages of the disease. It has also
been demonstrated that different genospecies exert
different organotropic and pathogenic potential.®’
For the purpose of this case definition three broad
disease stages are recognised: early Lyme disease,
early disseminated Lyme disease and late Lyme
disease. Not all stages need to appear, stages may
also overlap and the infection may also be asymp-
tomatic.” Examples of the different clinical mani-
festations of the three most common genospecies
(B. burgdorferi s.s., B. afzelii and B. garinii) are
provided in the Appendix.

Early Lyme disease

Early Lyme disease generally occurs within several
days (but may be up to 4 months) after a tick bite
and may include symptoms such as the presence of
an isolated EM rash (Figure 2), undifferentiated
febrile illness and/or influenza-like symptoms
(including fatigue and myalgia) or patients may be
asymptomatic.

EM is a characteristic expanding rash (usually
larger than 5 cm) that may develop 3 days to
16 weeks after a tick bite and resolves spontancously
in a few weeks or months.® The rash is present in
70%—80% of infected persons. The rash begins at
the site of the tick bite as a red macule or papule,
rapidly enlarges and sometimes develops central
clearing but is often homogenous."” The advanc-
ing edge is typically distinct and is often intensely
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coloured but not markedly elevated."” The duration
of the rash is usually dependent on the infect-
ing genospecies but will last approximately 4 to
14 days™'"" Haemorrhagic or non-migrating forms
have occasionally been observed.” Erythematous
lesions occurring within a few hours after a tick
bite represent hypersensitivity reactions and do not
qualify as EM.! In endemic areas, EM is pathog-

nomonic for infection.

Figure 2: Erythema migrans rash

Image source : US Centers for Disease Control and
Prevention Public Health Image Library; Photo by James
Gathany.

Early disseminated Lyme disease

A few weeks to months after the initial infection,
several organs may become affected, usually due to
haematogenous spread.”®

Lyme neuroborreliosis (LNB) is usually an
acute disease (but can have chronic presenta-
tion), which develops within 1-12 weeks (mostly
4-6 weeks) after a tick bite."® Neurological
features include meningoradiculoneuritis, men-
ingitis, cranial neuritis (predominately involving
the facial nerve), brachial plexus neuritis, monon-
euritis, and rarely encephalitis, myelitis and cer-
ebral vasculitis. These manifestations may occur
separately or in association."®*" For a reliable
diagnosis of LNB, indicative clinical neurological
manifestations must be associated with inflam-
matory CSF pleocytosis and proof of intrathecal
production of Borrelia-specific antibodies (IgG
and/or IgM). Some commercially available sero-
logical assays are validated to test CSF specimens.
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CSF PCR and CSF culture may be corroborative
if symptom duration is less than 6 weeks when
B. burgdorferi antibodies may be absent.”

Lyme carditis usually manifests as varying degrees
of transient atrioventricular defects which may result
in the following symptoms: palpitations, chest dis-
comfort, shortness of breath, dizziness on exercise,
or syncope. Other features can include arrhythmias,
(myo)pericarditis, and heart failure.*"

Multiple EM-like lesions are common with some
genospecies but uncommon with others. Borrelial
lymphocytoma can appear in all stages but is most
often observed during this stage.?

Arthralgia and myalgia signify early musculoskel-
etal involvement. Frank arthritis and myositis are
occasionally observed. Regional lymphadenopathy
and generalised lymphadenopathy may develop.®
Joint involvement is common in North America
and less common in Europe.

Other features of this stage can include eye disor-
ders (such as uveitis, papillitis, keratitis and epis-
cleritis), hepatomegaly, hepatitis and rarely, a dry
cough and testicular swelling.*

Late Lyme disease

Late organ involvement may occur many months
to years after infection and manifestations are pri-
marily rheumatological and neurological. 7 Chronic
fatigue is also commonly reported.

With some genospecies, recurrent brief episodes of
monoarticular or oligoarticular arthritis are com-
mon especially in the large joints.*'* ACA is associ-
ated with certain genospecies, is almost exclusively
seen in adults (predominantly women) and mainly
affects the extensor surfaces of the extremities."*

Long term progressive Lyme encephalitis and
encephalomyelitis are extremely rare even in
areas of high endemicity in the United States of
America (USA) and in Europe. Manifestations
can be highly variable depending on the localisa-
tion of inflammatory foci in the brain. The course
is typically chronic progressive and spasticity and
cerebellar symptoms are often prominent clinical
features. Also on rare occasions cerebral vasculitis,
myositis, a dermatomyositis-like syndrome, reac-
tive hyperplasia of the bone marrow, keratitis, and
dilated cardiomyopathy may be present indepen-
dently or associated with ACA.*

Impaired cognitive function following treated
Lyme borreliosis may also be observed (such as
memory problems, poor concentration, difficulties
in formulating ideas and difficulties in word find-
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ing), but it is difficult to attribute these symptoms
directly to Borrelia infection or indirectly through
effects of systemic infection or other toxic metabolic
factors.””"” Patients with Late Lyme disease invari-
ably have measurable serum specific antibodies.
Post treatment late Lyme disease is not the same as
chronic Lyme disease. Chronic Lyme disease 1s a
controversial diagnosis and refers to ongoing active
infection. Evidence for active long term infection
remains controversial and is not widely accepted.

Epidemiological evidence

Epidemiological contextis important. Determining
atravel history and tick exposure prone activities are
essential. The likelihood of Lyme disease increases
as the probability of a tick bite increases in a geo-
graphically endemic area (particularly wooded,
brushy, or grassy habitats). Endemic areas can be
defined as those with established populations of
vector ticks and evidence of enzootic transmission
of relevant Borrelia species between the tick and
the resident animal population.

In the USA, 13 states in the north east, where Ixodes
scapularis is prevalent, account for 95% of reported
cases; these states include Connecticut, Delaware,
Maine, Maryland, Massachusetts, Minnesota, New
Hampshire, New Jersey, New York, Pennsylvania,
Vermont, Virginia, and Wisconsin.

In Europe, the regions with the highest prevalence
include Germany, Austria, Slovenia, and Sweden
(Figure 3). Lyme disease has been also diagnosed
in the United Kingdom.

Lyme disease can also be acquired in Russia,

Japan, and China.

Epidemiological evidence will be reviewed for an
Australian context should an indigenous organism
and its vector be identified.

Suspected case't

The presence of supporting laboratory evidence™
AND epidemiological evidence without signs and
symptoms consistent with early Lyme disease®
(and no alternative explanation/diagnosis)

OR

An EM rash AND epidemiological evidence (as
defined above) (and no alternative explanation/
diagnosis). Whilst this clinical manifestation may
be pathognomonic in endemic countries unfamili-

1t Requires in vitro diagnostic testing to be performed in an
AS ISO 15189 compliant laboratory.

It Positive nucleic acid amplification test results or reactive
serological test results.

§§ For example, when there is history of a tick bite in an
endemic region and Lyme disease testing has been
requested and agreed.

Figure 3: Geographical distribution of the Ixodes tick vectors of the spirochetes that cause Lyme

disease
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arity with the presentation in Australia warrants
laboratory confirmation (culture or PCR of the
tissue) or more usually, antibody testing on a con-
valescent sample.

OR

Manifestations of LNB without CSF pleocytosis
(including CSF not collected) and indeterminate
laboratory results" AND epidemiological evidence
(and no alternative explanation/diagnosis)

OR

Manifestations of rheumatological Lyme disease
and indeterminate laboratory results AND epide-
miological evidence (and no alternative explana-
tion/diagnosis).

Treatment guidance

While this guidance document is focussed on the
diagnosis of overseas-acquired Lyme disease in
Australia, treatment advice can be found on the
Infectious Diseases Society of America web site
(http://www.idsociety.org/viewalllyme). ~ Should
you require further advice please make contact
with an infectious diseases physician. Australian
infectious diseases physicians receive training
that includes the management of classical Lyme
disease.
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Appendix

Examples of different clinical manifestations
of Borrelia burgdorferi s.s., B. afzelii and
B. garinii

Certain clinical manifestations can occur more
often with certain genospecies. The Appendix
provides an indication of what symptoms are more
likely to be associated with which genospecies.
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POLICY RECOMMENDATION: LATENT TUBERCULOSIS
INFECTION SCREENING AND TREATMENT IN
CHILDREN IN IMMIGRATION DETENTION

Vicki Krause and the National Tuberculosis Advisory Committee

Background

Latent tuberculosis infection (LTBI) is a sub-
clinical infection with Mycobacteria tuberculosis
complex without any clinical, bacteriological or
radiological evidence of manifest TB disease.'
LTBI results from contact with an infectious
case of TB. It is characterised by the presence of
mycobacterial T-cell responses, assessed by either
the tuberculin skin test (TST) or more recently,
interferon gamma release assays (IGRAs).?

The World Health Organization estimates that one-
third of the world’s population is latently infected.’
The diagnosis and treatment of LTBI is an impor-
tant strategy for TB control and elimination, espe-
cially in low incidence countries where most adult
cases result from reactivation of latent infection.*

Children with LTBI have an increased risk of
developing active TB disease without treatment.’
Children under 4 years of age are at highest risk.?
In this age group the incubation or latency period
is briefer and the disease more lethal, with invasive
forms of the disease such as meningeal or miliary
disease being more common.® Progression to active
TB has been reported in up to 40% of infected
infants.” Other children at particular risk for TB
include those who are immunocompromised, mal-
nourished or living in high TB burden areas.” A
recent population-based study of TB in children
across 20 United States of America (USA) jurisdic-
tions during 2005-2006 found that, compared with
TB rates among USA-born children with US-born
parents, rates were 32 times higher in foreign-born
children and 6 times higher in US-born children

with foreign-born parents.*

In Australia, screening for TB infection is targeted at
those at high risk of recent infection (e.g. contacts of
persons with TB disease or recently arrived foreign-
born migrants), those at high risk of progression
because of underlying conditions (e.g. HIV or disor-
ders requiring immune-modulating drugs) or those
with signs of possible past untreated TB disease.” The
two currently available tests for LTBI in Australia are
the TST and the QuantiFERON-TB Gold test, the

only commercially available IGRA in Australia.
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While the use of IGRAs for the detection of infec-
tion with M. tuberculosis among adults has shown
promising results, the evidence base s still lacking in
children. A recently published review on diagnostic
approaches for LTBI in children found that studies
assessing IGRA performance in children are limited.?
Several studies have shown a higher percentage of
indeterminate results in young and or immunocom-
promised children.” A position statement endorsed
by the National Tuberculosis Advisory Committee
in 2012 stated that IGRA should not replace TST
for detection of LTBI in children.” However, IGRA
may have additional value over TST in children that
received bacille Calmette-Guérin vaccination after
the first year of life."

Whatever the diagnostic test, according to the
US Pediatric Tuberculosis Collaborative Group,
any child with LTBI should receive treatment."
This is because young age is a major risk factor
for progression to active disease and infection in
children is likely to have been more recent (another
risk factor for reactivation of infection). Moreover,
children have more years ahead of them to develop
active TB. Preventive therapy should also be given
to an child under 5 years of age (even if TST or
IGRA negative) who 1s in close contact with an
infectious adult until re-evaluation sometime after
first contact, as this age group are most at risk of
progression to active disease.’

Recommendations for the treatment of LTBI
in children vary among countries; Australian
guidelines for first line treatment of LTBI suggest
6—12 months of isoniazid monotherapy.'*"

Latent tuberculosis infection treatment
in children in immigration detention

Children in immigration detention are at increased
risk of both active TB disease and latent TB infec-
tion as they mostly come from high incidence
countries and prior experiences may have included
poverty, overcrowding and poor access to clinical
and public health services." By virtue of being in
detention in a congregate setting, they are also at
increased risk of exposure from adults with active
TB. Between 2010 and 2012 the Northern Territory
and Western Australia TB Units notified 57 cases
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of tuberculosis among Irregular Maritime Arrivals
in Australian immigration detention facilities

(unpublished data).

In this context, ideally all children would be
screened and treated for LTBI. Prioritisation,
however, should be given to those at greatest risk
of disease progression (e.g. contacts of active TB
cases) and to those children attending school, as a
public health initiative.

Recommendations
1. Thefollowingchildren (aged 6 months—18 years)

in immigration detention should be screened
for TB infection:

a. All contacts of TB cases (priority should be
given to contacts of cases who have smear
positive pulmonary TB cases and/or exten-
sive lung involvement);

b. All children attending school (this should
be undertaken optimally prior to attending
school but at the latest, within one month
of starting school);

2. The screening test for LTBI is the TST.

3. All children who have a positive TST and/or
have symptoms or signs of TB should have a
detailed history, clinical examination and chest
X-ray performed to rule out active TB. This
should preferably be carried out at a specialised

TB Unit.

4. Children diagnosed with LTBI or children
under 5 years of age who have had close contact
with TB should be offered preventive treatment
as per jurisdictional guidelines. Children under
5 years of age who have had contact with TB
and who are TST negative should have another
TST performed 3 months after their first con-
tact. If this second test is negative, then preven-
tive treatment can generally be ceased.

5. Children who are released from immigra-
tion detention and have not been screened for
LTBI (i.e. they were not contacts or attending
school) should be referred to a local TB Unit
to be screened and managed according to local
guidelines.
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Policy and guidelines

REVISED SURVEILLANCE CASE DEFINITIONS

This report provides the revised Surveillance
case definitions approved by the Communicable
Diseases Network Australia (CDNA) since
1 July 2015.

The Case Definitions Working Group (CDWG)
is a subcommittee of the CDNA and comprises
members representing all states and territo-
ries, the Australian Government Department
of Health, the Public Health Laboratory
Network, OzFoodNet, the Kirby Institute, the
National Centre for Immunisation Research and
Surveillance and other communicable disease

experts. CDWG develops and revises surveil-
lance case definitions for all diseases reported to
the National Notifiable Diseases Surveillance
System. Surveillance case definitions incorporate
laboratory, clinical and epidemiological elements
as appropriate.

The following case definitions have been reviewed

by CDWG and endorsed by CDNA.

These case definitions will be implemented on
1 January 2016 and supersede any previous versions.

Barmah Forest virus infection case
definition

Reporting

Both confirmed cases and probable cases should
be notified.

Confirmed case

A confirmed case requires laboratory definitive
evidence only.

Probable case

A probable case requires laboratory suggestive
evidence only.

Laboratory definitive evidence

Isolation of Barmah Forest virus
OR

Detection of Barmah Forest virus by nucleic acid
testing

OR

IgG seroconversion or a significant increase in IgG
antibody level (e.g. fourfold or greater rise in titre)
to Barmah Forest virus.

Laboratory suggestive evidence

Detection of Barmah Forest virus IgM AND
Barmah Forest virus IgG EXCEPT if Barmah
Forest IgG 1s known to have been detected in a
specimen collected greater than 3 months earlier.

Barmah Forest virus
infection case definition
changes

specimen.

New probable category

Laboratory definitive evidence now only includes detection by PCR and demonstrated
seroconversions. A single IgM will no longer be included in this category.

Laboratory suggestive evidence will require an IgM in the presence of IgG on the same

Single IgM positive results will no longer meet the confirmed or probable case definition.
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Ross River virus infection case
definition

Reporting

Both confirmed cases and probable cases should
be notified.

Confirmed case

A confirmed case requires laboratory definitive
evidence only.

Probable case

A probable case requires laboratory suggestive
evidence only.

Laboratory definitive evidence

Isolation of Ross River virus

OR

Detection of Ross River virus by nucleic acid testing

OR

IgG seroconversion or a significant increase in IgG
antibody level (e.g. fourfold or greater rise in titre)
to Ross River virus.

Laboratory suggestive evidence

Detection of Ross River virus IgM AND Ross River
virus IgG EXCEPT if Ross River IgG is known to
have been detected in a specimen collected greater
than 3 months earlier.

Ross River virus infection
case definition changes

specimen.

New probable category

Laboratory definitive evidence now only includes detection by PCR and demonstrated
seroconversions. A single IgM will no longer be included in this category.

Laboratory suggestive evidence will require an IgM in the presence of IgG on the same

Single IgM positive results will no longer meet the confirmed or probable case definition.

Congenital rubella infection case
definition

Congenital rubella infection is reported based on
relevant evidence from a live or stillborn infant,
miscarriage or pregnancy termination. Congenital
rubella syndrome is reported as a subset of con-
genital rubella infection.

Reporting

Both confirmed cases and probable cases should
be notified.

Confirmed case

A confirmed case requires laboratory definitive
evidence (fetal)

OR

Laboratory definitive evidence (infant) AND
epidemiological evidence

E600

Laboratory definitive evidence

Fetal

Isolation or detection of rubella virus from an
appropriate clinical sample (i.e. fetal blood or
tissue, amniotic fluid, chorionic villus sample) by
culture or nucleic acid testing

Infant

Isolation or detection of rubella virus from an
appropriate clinical sample in an infant, by culture
or nucleic acid testing.

OR

Detection of rubella-specific IgM antibody in the

serum of the infant.
Epidemiological evidence
The mother has confirmed rubella infection dur-

ing pregnancy (see definition for Rubella — non-
congenital).
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Probable case

A probable case requires

Epidemiological evidence (Ist trimester infection)
OR

Epidemiological evidence (2nd and 3rd trimester
infection) AND laboratory suggestive evidence
(infant)

Laboratory suggestive evidence

Infant

High/rising rubella-specific IgG level in first year
of life

Congenital rubella syndrome case
definition

Reporting

Both confirmed cases and probable cases should
be reported.

Confirmed case

A confirmed case requires laboratory definitive
evidence (fetal or infant), as described above
AND clinical evidence

Clinical evidence

Alive or stillborn infant with ANY of the following
compatible defects: cataract, congenital glaucoma,
congenital heart disease, hearing defect, micro-
cephaly, pigmentary retmopathy, developmental
delay, purpura, hepatosplenomegaly, meningoen-
cephalitis, radiolucent bone disease or other defect
not better explained by an alternative diagnosis.

Probable case

A probable case requires laboratory suggestive
evidence (infant) OR epidemiological evidence,
as described above AND clinical evidence

Clinical evidence

(as for confirmed CRS case).

(o[ CHTEINAEIERGIEGIE N Case definition has been renamed ‘Congenital Rubella Infection’, with a subcategory of
changes

definition.

‘Congenital Rubella Syndrome’.
Laboratory definitive evidence separated into fetal and infant.

Laboratory suggestive evidence (maternal) reframed as epidemiological evidence and
separated into 1st trimester versus 2nd/3rd trimester.

Laboratory evidence criteria throughout amended to be consistent with PHLN case

Salmonellosis case definition
Reporting

Only confirmed cases should be notified.
Confirmed case

A confirmed case requires laboratory definitive
evidence only.

Laboratory definitive evidence
Isolation or detection of Salmonella species (exclud-

ing serotypes captured under the case definitions

for typhoid and paratyphoid)

Revised to reflect the
creation of a separate case
definition for paratyphoid.

Salmonellosis changes

CDI Vol 39  No4 2015

NEW SURVEILLANCE CASE
DEFINITION

Paratyphoid case definition
Reporting

Only confirmed cases should be notified
Confirmed case

A confirmed case requires laboratory definitive
evidence only.

Laboratory definitive evidence
Isolation or detection of Salmonella Paratyphi A

or 8. Paratyphi B (excluding S. Paratyphi B biovar
Java) or S. Paratyphi C.

Paratyphoid Initial case definition
(2015).
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Abstract

The WHO Collaborating Centre for Reference
and Research on Influenza in Melbourne is part of
the World Health Organization’s (WHO) Global
Influenza Surveillance and Response System. In
2014 the Centre received a total of 5,374 influenza
samples from laboratories primarily in the Asia—
Pacific region. Viruses were characterised by their
antigenic, genetic and antiviral drug resistance
properties. Of the viruses successfully analysed
52% were A(HIN1)pdmOQ9 viruses. The majority
of these were antigenically and genetically similar
to the WHO recommended reference strain for
the 2014 Southern Hemisphere influenza vaccine.
Results for A(H3N2) and B/Yamagata viruses sug-
gested that circulating viruses of this subtype and
lineage, respectively, had undergone antigenic
and/or genetic changes, consistent with the deci-
sion by WHO to change recommended strains for
the 2015 Southern Hemisphere vaccine. A small
number of A(HIN1)pdmQ9 and B/Victoria viruses
had highly reduced inhibition to the neuraminidase
inhibitors oseltamivir and zanamivir. The Centre
also undertook primary isolation of vaccine can-
didate viruses directly info eggs. A total of 38
viruses were successfully isolated in eggs, of which
1 (B/Phuket/3073/2013) was included in the 2015
Southern Hemisphere influenza vaccine. Commun

Dis Intell 2015;39(4):E584—-E593.
Introduction

The WHO Collaborating Centre for Reference and
Research on Influenza in Melbourne (the Centre)
is part of the World Health Organization’s Global
Influenza Surveillance and Response System
(WHO GISRS). The GISRS network, established
in 1952, monitors changes in influenza viruses with
the aim of reducing the impact of influenza through
the use of vaccines and antiviral medications. The
Centre in Melbourne was first designated as a col-
laborating centre in 1992, the third such centre in
the world. There are now 5 collaborating centres
(Atlanta, Beyjing, London, Melbourne and Tokyo)

that analyse influenza viruses currently circulat-
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ing in the human population. Virus samples are
submitted to WHO collaborating centres by WHO
National Influenza Centres and other hospital and
regional laboratories. Based on data and advice
from the 5 collaborating centres and other experts,
the WHO makes biannual recommendations on
suitable influenza strains to be included in the next
seasonal vaccine (in February for the Northern
Hemisphere and in September for the Southern
Hemisphere). To this end, the Centre in Melbourne
conducts a range of virological surveillance activi-
ties. This report summarises those surveillance
activities undertaken in 2014.

Virological surveillance performed by
the Centre

Two types of influenza cause significant disease in
humans: types A and B. Influenza A viruses are fur-
ther classified into subtypes, based on their surface
proteins, haemagglutinin (H) and neuraminidase
(N). Thus, currently in circulation are subtypes
A(HIN1)pdm09 and A(H3N2), although a number
of subtypes have been known to infect humans
and birds. Influenza B viruses are not classified
into subtypes. However, there are currently two co-
circulating lineages, B/Victoria/2/87 (B/Victoria)
and B/Yamagata/16/88 (B/Yamagata). In addition,
each year some cases of influenza C are isolated
from humans, but as these viruses tend not to cause
severe disease, they are not a focus of surveillance.

Virus isolation

All virus isolates received at the Centre were re-
passaged in cell culture (Madin-Darby Canine
Kidney [MDCK] cells) and virus isolation was
also attempted on a selection of original clinical
specimens received. In addition, influenza-positive
original clinical samples were directly inoculated
into eggs as potential vaccine strains.

Antigenic analysis

The antigenic properties of influenza viral iso-
lates were analysed using the haemagglutination
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inhibition (HI) assay as previously described." In
HI assays, viruses were tested for their ability to
agglutinate red blood cells in the presence of fer-
ret antisera previously raised against reference
viruses. Isolates were identified as antigenically
similar to the reference strain if the test samples
had a titre that was no more than 4-fold different
from the titre of the homologous reference strain.
During 2014, results were reported by reference
to the A/California/7/2009 (HINI1pdmO09)-
like, A/Victoria/361/2012  (H3N2)-like, B/
Massachusetts/2/2012-like  (Yamagata lineage),
and B/Brisbane/60/2008-like (Victoria lineage)
viruses that were recommended for the 2014 influ-
enza vaccine.

Genetic analysis

A subset of all influenza viruses analysed at the
Centre underwent genetic analysis by sequencing
the viral RNA genes. Viruses exhibiting evidence
of antigenic variation or reduced antiviral drug
susceptibility, as well as representative viruses from
different time periods and geographic locations,
were selected for sequencing of the haemaggluti-
nin gene and/or the neuraminidase gene. Routine
sequencing of the matrix protein for influenza A
viruses and non-structural protein genes for influ-
enza B viruses was also performed. In addition,
the full genomes of a smaller subset of viruses were
sequenced.

For sequencing, RNA was extracted from isolates
or original clinical specimens using the QIAGEN
Xtractor Gene robot, followed by reverse tran-
scription polymerase chain reaction (RT-PCR)
using the BIOLINE MYTAQ one step RT-PCR
kit according to the manufacturer’s recom-
mendations with gene specific haemagglutinin
primers (primer sequences available on request).
Conventional Sanger sequencing was carried out
on PCR product using an Applied Biosystems 3500
XL sequencer, and sequence assembly performed
using the Seqman Pro Module of DNASTAR
Lasergene version 9.1.0 software (DNAStar,
Madison, WI, USA). Phylogenetic analysis was
performed using MEGA 5.

Antiviral drug resistance testing

As the potential evolution of influenza viruses to
develop resistance to antiviral drugs is of ongoing
concern, circulating viruses were tested for their
sensitivity to the currently used neuraminidase
inhibitors oseltamivir (Tamiflu) and zanamivir
(Relenza). The neuraminidase inhibition (INAI)
assay used was a functional fluorescence-based
assay in which the susceptibility of test viruses to
the antiviral drugs was measured in terms of the
drug concentration needed to reduce the neu-
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raminidase enzymatic activity by 50% (IC, ), and
compared to values obtained with sensitive refer-
ence viruses of the same subtype or lineage. NAI
assays were performed as previously described.’
For the purposes of reporting, reduced inhibition
of influenza A viruses was defined as a 10-99 fold
increase in IC,; while highly reduced inhibition
was defined as a = 100-fold increase in IC_ in a
NALI assay. For influenza B viruses, these figures
were 5—49-fold and =50-fold increases, respec-
tively. However, it should be noted that the rela-
tionship between the IC, value and the clinical
effectiveness of a neuraminidase inhibitor is not
well understood and reduced inhibition may not
be clinically significant.

Viruses found to have highly reduced inhibition by
either oseltamivir or zanamivir underwent further
analysis to determine the presence of amino acid
substitutions in the neuraminidase protein that
were associated with the reduction of inhibition by
NAI assays. For example, a change from histidine
to tyrosine at position 275 (H275Y) of the neu-
raminidase protein of A(HIN1)pdm09 viruses is
known to reduce inhibition by oseltamivir, as does
the H273Y NA mutation in influenza B viruses.*

Candidate vaccine strains

The viruses used to produce human vaccines are
required to be isolated and passaged in embryo-
nated hen’s eggs or certified cell lines. The Centre
undertook primary isolation of selected viruses
from clinical samples directly into eggs, using
previously described methods.” These isolates were
then analysed by HI assay and genetic sequencing.

Results

During 2014, a total of 5,374 clinical specimens
and/or virus isolates were received by the Centre
from 36 laboratories in 14 countries (Figure 1).
Most of the samples were provided by laboratories
in the Asia—Pacific region. Figure 2 shows the tem-
poral distribution of samples sent to the Centre by
subtype and lineage. Most samples were received
during the Australian influenza season.

Influenza A(H1N1)pdm09

Virus isolation was attempted for 4,899 (91%) of
the samples received and was successful in 3,382
cases (69%). Of these, 3,374 were characterised
by HI assay (Table). In addition, 27 samples were
characterised by RT-PCR. Some 444 haemag-
glutinin genes were sequenced. Full genome
sequencing using Sanger sequencing techniques
was performed on 63 viruses. Of the samples for

which results could be obtained (n=3,404), 52%
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were identified as A(H1)pdm09, 29% were A(H3)
viruses, 17% were B/Yamagata, 2% were B/Victoria
and there was 1 sample with mixed H3/B viruses.

Of the 1,761 A(HI)pdm09 isolates analysed by
HI assay in 2014, the majority (99.5%) were anti-

genically similar to the vaccine reference strain A/

Sequencing and phylogenetic analysis of hae-
magglutinin genes from 168 viruses showed that
A(HIN1)pdmO09 viruses sent to the Centre dur-
ing 2014 contained some minor genetic changes
compared with A/California/7/2009 (Figure 3).
However, the antigenic behaviour of these viruses
was not affected by these changes.

California/7/2009 (Table).

Figure 1: Geographic spread of influenza laboratories sending viruses to the Centre during 2014

Number of samples received

1-50 51-100 101-500 501-1000 1001+

Table: Antigenic analysis of viruses received by the Centre, by country of origin

A(H1)pdmO09: B/Victoria: B/Yamagata:
AlCalifornia/7/2009 A(H3) : B/Brisbane/60/2008 B/Massachusetts/2/2012
(cell) A/Texas/50/2012 (cell) (cell) (cell)

Low reactor Low reactor Low reactor

Low reactor

Region (%) Like (%) (%) (%)
Australasia | 1,492 7 (0.5%) 647 41 (5.9%) 32 0 131 243 (65%)
Pacific 54 0 185 5 (2.6%) 2 0 3 6 (67%)
South East 175 1(0.6%) 30 17 (3.6%) 29 1(3.3%) 98 66 (40%)
Asia
East Asia 25 1(3.8%) 18 2 (10%) 16 0 5 12 (71%)
South Asia 2 0 8 0 0 0 0 0 (0%)
Africa 4 0 11 0 0 0 1 2 (67%)
Total 1,752 9 (0.5%) 899 65 (6.7%) 79 1(1.3%) 238 329 (58%)
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Figure 2: Number of samples received at the
Centre, 2014, by week of sample collection
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Nineteen viruses were inoculated into eggs for vac-
cine candidate strain isolation. Of these, 10 (53%)
were successfully isolated and included at least
1 virus from each of the 3 clades represented in the

dendrogram (Figure 3).

Of 1,743 HI viruses tested, seven exhibited highly
reduced inhibition by oseltamivir. These viruses
were from Australia (Perth, n=3), Macau, Malaysia,
Thailand, and New Caledonia. All of these viruses
had the H275Y mutation. No HI viruses showed
highly reduced inhibition by zanamivir.

Influenza A(H3N2)

Antigenic analysis of 964 A(H3) subtype isolates
showed that only 7% were low reactors to the
cell-propagated reference strain A/Texas/50/2012
(Table). However, 24% of viruses were low reactors

to the egg-propagated strain A/Texas/50/2012.

A total of 155 haemagglutinin genes from
A(H3N2) viruses were sequenced. Phylogenetic
analysis indicated that recently circulating viruses
had undergone significant genetic changes com-
pared with A/Texas/50/2012 (Figure 4). These
viruses fell into one of 3 clades, designated 3C.2a
and 3C.3a and 3C.3b, while A/Texas/50/2012 was
in clade 3C.1.

Seventy-eight viruses were inoculated into eggs, of
which 23 (29%) grew successfully. These viruses
were representative of each of the clades identified
in Figure 4 and included at least 4 viruses from

clade 3C.2a and 2 viruses from clade 3C.3a.
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None of the 969 H3 viruses tested had highly
reduced inhibition by either of the neuraminidase
inhibitors.

Influenza B

There are currently 2 antigenically and genetically
distinct lineages of influenza B virus in circula-
tion, the B/Victoria/2/87 lineage (represented by
B/Brisbane/60/2008) and the B/Yamagata/16/88
lineage (represented by the southern hemisphere
2014 vaccine strain B/Massachusetts/2/2012).
Among influenza B viruses received at the
Centre during 2014, the B/Yamagata lineage was
predominant (Table).

A total of 647 influenza B viruses were character-
ised by HI assay. All but one of the 80 B/Victoria
viruses received and analysed were similar to B/
Brisbane/60/2008 (Table). The majority (58%)
of the 567 B/Yamagata lineage viruses analysed
were low reactors to the B component of the 2014
vaccine, B/Massachusetts/2/2012 (Table). In con-
trast, roughly 66% were antigenically similar to

the 2013 vaccine strain, B/Wisconsin/1/2010.

Sequencing was performed on 121 haemagglu-
tinin genes from B viruses, the majority being
B/Yamagata viruses. All of the viruses of B/
Victoria lineage were genetically similar to the
B/Brisbane/60/2008 reference virus (Figure 5).
The majority of B/Yamagata lineage viruses
belonged to Clade 3 and were antigenically and
genetically distinct from the 2014 vaccine strain
B/Massachusetts/2/2012 (Clade 2; Figure 6).
Clade 3 includes B/Phuket/3073/2013, which is
the B strain included in the 2015 vaccine, as well
as B/Wisconsin/1/2010, which was the B strain

used in the 2013 influenza vaccine.

Egg isolation was attempted for 7 B/Victoria and
16 B/Yamagata viruses. None of the B/Victoria
viruses were successfully isolated, while 31% of the
B/Yamagata viruses were isolated in eggs. One of
these was the B/Phuket/3073/2013, the virus that
was included in the 2015 Southern Hemisphere
influenza vaccine.

Of 80 B/Victoria viruses tested, one from Mongolia
displayed highly reduced inhibition by both
oseltamivir and zanamivir. This virus had the
G104R mutation in the NA gene. None of the 566
B/Yamagata viruses tested showed highly reduced

inhibition by the neuraminidase inhibitors.
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Figure 3: Phylogenetic tree of representative haemagglutinin genes of A(HIN1)pdm09 viruses,

2014
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Figure 4. Phylogenetic tree of representative haemagglutinin genes of A(H3N2) viruses, 2014
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Figure 5. Phylogenetic tree of representative haemagglutinin genes of B/Victoria viruses, 2014
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Figure 6. Phylogenetic tree of representative haemagglutinin genes of B/Yamagata viruses, 2014
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Discussion

The viruses analysed by the Centre were heavily
dominated by samples received from Australian
laboratories. The National Notifiable Diseases
Surveillance System (NNDSS) data indicated that
in 2014 Australia had the highest influenza activity
on record, with 67,709 notifications of laboratory
confirmed influenza.® This was reflected in the
large number of samples received at the Centre,
second only to 2009, the year of the A(HIN1)pdm09

pandemic, when 6,435 samples were received.

National Influenza Centre data indicated that
A(HI)pdm09 viruses predominated in Australia in
2014.7 This was reflected in the samples received
by the Centre, where the majority of viruses
received were A(Hl)pdm09 Antigenic and genetic
data indicated a good match between the vaccine
strain and the circulating strains. Indeed, interim
estimates from New Zealand, which also used
the WHO-recommended Southern Hemisphere
vaccine composition, observed that the vaccine’s

effectiveness was good (73% [95%CL.: 50,85]).*

Despite the overall predominance of A(HINI)
pdm09 viruses during 2014, influenza A(H3N2)
predominated in New South Wales and the
Australian Capital Territory, and towards the end
of the year an increasing number of A(H3N2)
viruses from Queensland, Western Australia, the
Northern Territory and Tasmania were reported to
NNDSS.” As a result, the proportion of H3 viruses
received at the Centre among all viruses increased
towards the end of the 2014 season.

HI assays performed at the Centre showed that at
least 75% of H3 viruses tested were antigenically
similar to the egg-grown A/Texas/50/2011 strain.
However, recently there have been considerable
challenges in the antigenic characterisation of
H3 viruses. Evolutionary changes in this subtype
have made it difficult to detect antigenic changes
using the HI assay.’” Although other assays (e.g.
virus neutralisation) are being used to examine
the antigenicity of H3 viruses, these methods are
more labour intensive and cannot easily replace the
HI assay. Studies are continuing to determine the
most appropriate method for detecting antigenic
changes in recent H3 viruses, but more emphasis
1s being placed on genetic analysis. Genetic data
from the Centre indicated that many 2014 H3
viruses fell in clades 3C.2a, 3C.3a and 3C.3b (the
2015 Southern Hemisphere vaccine strain, A/
Switzerland/9715293/2013, lies in clade 3C.3a).
The clades appear to be antigenically distinct.
Reports in early 2015 from several Northern
Hemisphere countries suggested low effectiveness

against A(H3N2) for the vaccines containing A/
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Texas/50/2012.113 This has been attributed to
increased circulation of clade 3C.2a viruses, while
the Texas strain is a clade 3C.1 virus.!”

A further challenge in the development of H3
vaccine candidates has arisen in recent years.
When isolated in eggs, human A(H3N2) viruses
rapidly acquire adaptive changes in the haemag-
glutinin, which may alter antigenicity. This has
been a problem for a long time but was a particular
issue with the A/Victoria/361/2011 vaccine virus
included in the 2013 vaccine." This has stimulated
a major effort to obtain H3 egg isolates that retain
the antigenic properties of their corresponding cell
1solates.

Finally, a majority of influenza B/Yamagata-
lineage viruses received by the Centre appeared
to be antigenically distant from the vaccine
virus, B/Massachusetts/2/2012. This virus was
selected for the vaccine in light of evidence that B/
Massachusetts/2/2012-like viruses were increas-
ingly prevalent in 2013. However, viruses that were
antigenically more similar to the 2013 vaccine strain
B/Wisconsin/1/2010 unexpectedly dominated in
2014. These 2 strains are both B/Yamagata viruses,
but sit within different clades in the phylogenetic
tree. There are no published vaccine effectiveness
estimates available for influenza B during the 2014
or 2014/15 seasons. Genetic analysis by the Centre
showed that many of the viruses were genetically
similar to the egg-propagated B/Phuket/3073/2013
virus isolated at the Centre and this virus was
subsequently recommended for inclusion in the
Southern Hemisphere 2015 vaccine.
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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 clus-
ters of disease potentially related to food, which
commenced in Australia between 1 January and

31 March 2014.

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 1st quarter of 2014, OzFoodNet sites
reported 465 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 7,233 people, of whom 299
were hospitalised. There were 20 deaths reported
during these outbreaks. The majority of outbreaks
(n=335) were due to person-to-person transmission

(Table 1), with 46% (155/335) of these occurring in
child care facilities or schools and 42% (142/335)

occurring in aged care facilities.

Foodborne and suspected foodborne
disease outbreaks

There were 49 outbreaks during this quarter
where consumption of contaminated food was
suspected or confirmed as being the primary mode
of transmission (Appendix). These outbreaks
affected 721 people and resulted in 125 hospi-
talisations. Two deaths were reported during these
outbreaks. This was an increase on the number of
outbreaks that were reported in the lst quarter of
2013 (n=34) and an increase on the 5-year mean
for the Ist quarter between 2009 and 2013 (n=44).
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 depending on circumstances and
investigator interpretation. Changes in the number
of foodborne outbreaks should be interpreted with
caution due to the small number each quarter.

Salmonella Typhimurium was identified as, or sus-
pected to be, the aetiological agent in 67% (33/49)
of foodborne or suspected foodborne outbreaks
during this quarter, a higher proportion than
the number from the same quarter in 2013 (50%,
17/34). The aetiological agents for the remaining
outbreaks included: ciguatoxin in 5 outbreaks;
Campylobacter species and suspected bacterial
enterotoxins in 2 outbreaks each; and Salmonella

Table 1: Outbreaks and clusters of gastrointestinal illness and number ill reported by OzFoodNet,
1 January to 31 March 2014, by mode of transmission

Number of outbreaks
Transmission mode and clusters Per cent of total*

Foodborne and suspected foodborne

Suspected waterborne 1 <1 16
Person-to-person 335 72 5,514
Unknown (Salmonella cluster) 13 3 301
Unknown (Other pathogen cluster) 2 <1 17
Unknown 65 14 664
Total 465 100 7,233

*

Percentages do not add to 100 due to rounding.
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sub species 1, S. Singapore, Shiga-toxin producing
Escherichia coli (STEC), Shigella sonnet, histamine
and Escherichia coli for 1 outbreak each. For 1 out-
break the aetiological agent was unknown. The
6 outbreaks associated with fish toxins affected
45 people, with 4 occurring in Queensland and the
remaining two occurring in New South Wales. In
comparison, there was only 1 fish toxin outbreak
(ciguatoxin) recorded in the Ist quarter of 2013,
which affected 4 people.

Nineteen outbreaks (39% of all the foodborne or
suspected foodborne outbreaks) reported in this
quarter were associated with food prepared in
restaurants (Table 2), which was the same as the
average number associated with foodborne or sus-
pected foodborne outbreaks in the 1st quarter from

2009 to 2013 (39%, 85/218).

To investigate these outbreaks, sites conducted
9 cohort studies, 1 case control study and collected
descriptive case series data for 34 investigations,
while for 5 outbreaks no individual patient data
were collected. The evidence used to implicate
food vehicles included analytical evidence in 1 out-
break, microbiological evidence in 8 outbreaks, and
descriptive evidence in 40 outbreak investigations.

The following jurisdictional summaries describe
key outbreaks and public health actions that
occurred during the quarter.

Australian Capital Territory

There were 3 outbreaks of foodborne or suspected
foodborne illness reported in the Australian Capital
Territory during this quarter. The aectiological
agents identified were E. coli, Campylobacter jejuni
and suspected bacterial enterotoxin.

Description of key outbreaks

An outbreak was investigated in January following
a complaint to public health authorities of gastro-
enteritis among 3 diners who had eaten from the
same takeaway kebab store. Symptoms included
diarrhoea, vomiting and abdominal pain, with
onsets occurring 12 to 30 hours after consuming
kebabs. Elevated levels of E. coli were found in mul-
tiple samples of tabouli obtained during 3 separate
inspections of the premises, resulting in a prohibi-
tion order being issued. It is suspected that foods
eaten by cases had been either cross contaminated
or contained pathogenic E. coli, with parsley used
in the tabouli being a likely source.

An outbreak was investigated in February fol-
lowing reports of gastroenteritis among diners at
a restaurant. There were 2 laboratory-confirmed
cases of C. jejuni infection and 1 clinical case,
with one of the confirmed cases being hospital-
ised. All cases had consumed the liver parfait.
An inspection of the premises found that the
liver parfait served on the day the cases reported
their exposure had been prepared using chicken
livers due to the unavailability of duck livers.

Table 2: Outbreaks of foodborne or suspected foodborne disease and number ill reported by
OzFoodNet, 1 January to 31 March 2014, by food preparation setting

Food preparation setting Outbreaks Per cent of total m

Restaurant

Private residence 11 22 55
Takeaway 4 8 17
Bakery 3 6 60
Commercial caterer 2 4 29
Aged care facility 1 2 14
Private residence/restaurant 1 2 2
Camp 1 2 4
Cruisef/airline 1 2 3
Institution 1 2 10
Community 1 2 12
Fair/festival 1 2

Other* 1 2

Unknown 2 4 24
Total 49 100 721

*

Other - food prepared in a cooking class.

CDI Vol 39 No 4 2015
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Food samples, including duck liver parfait,
were taken for analysis, with the duck parfait
sample found to be positive for §. Typhimurium
phage type (PT) 9. Campylobacter spp. was not
detected. No further campylobacteriosis cases or
salmonellosis cases with links to the restaurant
were identified. Undercooked chicken liver
used in the parfait is the suspected cause of the
campylobacteriosis cases.

New South Wales

There were 10 outbreaks of foodborne or suspected
foodborne illness reported in New South Wales
during this quarter. The aetiological agents were
identified as S. Typhimurium for 6 outbreaks,
ciguatoxin for 2 outbreaks and Shigella sonnei and

STEC for 1 outbreak each.
Description of key outbreaks

An outbreak was investigated in January
after 2 cases of gastroenteritis reported eating
Vietnamese rolls from the same café. Active case
finding via emergency department notifications
and salmonellosis notifications identified a total
of 24 people who all ate at the same café; 16 cases
of §. Typhimurium multiple-locus variable
number tandem repeat analysis (MLVA) profile
03-17-10-11-523 infection and another 8 clinical
cases. An inspection of the premises identified
that sanitiser was not in use for utensils and
equipment. A sample of paté taken at the time of
the inspection was positive for S. Typhimurium
MLVA profile 03-17-10-11-523. The pité was
made on site and it is possible the chicken liver
was not cooked to a temperature necessary to kill
any Salmonella present, so may have been the
source of the outbreak.

An outbreak was investigated in February after
half (8/16) of a group who ate food prepared dur-
ing a cooking class developed gastroenteritis. Five
of the 8 cases were positive for S. Typhimurium
(4 MLVA profile 03-10-07-12-523 and 1 MLVA
profile 03-11-07-12-523). All cases consumed
various fish dishes with a raw egg mayonnaise.
The food authority traced the eggs back to a
producer and inspected the egg farm. Salmonella
was detected on environmental swabs at the egg
farm, including 1 boot swab of the egg laying
shed positive for S. Typhimurium with the same
MLVA profile as the cases. The farm was found
to be in very good running order and no further
improvements were suggested.

An outbreak was investigated in March after
10 cases of S. Typhimurium MLVA 03-09-07-12-
523 infection clustered in time and location were
identified, with 7 cases reporting to have eaten
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food from the same bakery. A range of foods
were consumed including sandwiches with sliced
deli meat, bread, sweets and hot foods. A food
safety investigation identified a number of food
handling issues including temperature abuse,
cross contamination and inadequate equipment
sanitisation. Two open food samples (sliced sil-
verside and sliced roast beef) were positive for
S. Typhimurium with a MLVA profile identi-
cal to the confirmed cases. It appears that cross
contamination and poor temperature control
likely resulted in a number of foods being con-
taminated. It is uncertain how the pathogen was
initially introduced into the bakery.

Northern Territory

There were 2 outbreaks of suspected foodborne ill-
ness reported in the Northern Territory during this
quarter. The aetiological agents were identified as
S. Typhimurium for 1 outbreak and unknown for
the other.

Queensland

There were 8 outbreaks of foodborne or suspected
foodborne illness reported in Queensland during
this quarter. The actiological agents were identi-
fied as S. Typhimurium for 4 outbreaks, ciguatoxin
for 3 outbreaks and histamine for 1 outbreak.

Description of key outbreak

A suspected foodborne outbreak was investi-
gated in January after reports of gastrointestinal
illness among 7 guests and 3 food handlers at
a resort restaurant. Six cases were confirmed
with S. Typhimurium PT 135a, MLVA profile
03-12-12-09-524 infection. Cases reported con-
sumption of chicken (either chicken focaccia
sandwiches and/or roasted chicken breast) at the
resort restaurant and both meals were served
with a raw egg-based sauce. The investigation
identified that multiple sauces had been left out
of temperature control for extended time periods
as well as being used over consecutive days prior
to this outbreak occurring. Several food samples
including aioli, tartare sauce, ham, chicken,
eggs and passionfruit cream were collected for
microbiological testing. S. Typhimurium MLVA
profile 03-12-12-09-524 was isolated from the
sample of passionfruit cream; however, no cases
had reported the consumption of this food item.
This finding was considered an indicator of
poor food handling practices that had occurred
within the kitchen environment and was a con-
tributing factor for this outbreak.
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South Australia

There were 5 outbreaks of foodborne or suspected
foodborne illness reported in South Australia
during this quarter. The aetiological agents were
identified as S. Typhimurium for 4 outbreaks and
Salmonella sub species I for the other.

Description of key outbreaks

An outbreak was investigated in February following
a notification of §. Typhimurium PT 135 infection
reported in a food handler at a café and reports of
another ill co-worker. A total of 4 confirmed cases
of §. Typhimurium MLVA profile 03-12-09-11-523
infection reported consuming baguettes from this
café. This included the 2 food handlers, who had
multiple exposures within their incubation period.
All baguettes made at the café contained a raw egg
aioli. Samples of the eggs used to make aioli were
taken and §. Typhimurium with an MLVA profile
identical to the confirmed cases was found on the
inside and outside of the egg.

An outbreak was investigated in March after author-
ities received complaints of gastroenteritis after
people ate at a café. Active case finding identified
33 people who reported feeling unwell after eating
at the café, with 19 confirmed as S. Typhimurium
PT 9 (MLVA profile 03-26-15-09-523 and 03-26-
11-09-523) infection. A case-control study was
conducted with 1 meal (containing eggs, haloumi,
pesto, avocado, rye bread, tomatoes and lime) sig-
nificantly associated with illness, but the odds ratio
(OR) was undefined as none of the well people ate
the meal (95% confidence intervals [CI] 3.4 to unde-
fined; P value=0.001). Consuming pesto in any
meal was also significantly associated with illness
with an undefined OR (95% CI 3.8 to undefined,
P value=0.001). The environmental investigation
found that the owners had recently changed and the
new owners had limited knowledge of food safety.
The stab mixer used to make the pesto was also
used to regularly mix scrambled eggs, without being
sanitised afterwards. A sample of the pesto was taken
for testing and was positive for S. Typhimurium PT
9 MLVA profile 03-26-15-09-523.

Tasmania

There was 1 outbreak of suspected foodborne ill-
ness reported in Tasmania during this quarter.
The actiological agent was S. Typhimurium.
Victoria

There were 17 outbreaks of foodborne or sus-

pected foodborne illness reported in Victoria
during this quarter. The aetiological agents were

CDI Vol 39 No 4 2015

identified as S. Typhimurium for 15 outbreaks,
and Campylobacter spp. and a suspected bacterial
enterotoxin for 1 outbreak each.

Description of key outbreak

An investigation was initiated in February
after authorities received numerous complaints
of gastroenteritis after people had eaten at a
gourmet hamburger restaurant. A total of 242
people reported illness, with 143 cases con-
firmed as Salmonella infection (142 confirmed
as S. Typhimurium PT 9 infection). The inves-
tigation identified that up to 20 litres of raw egg
mayonnaise had been prepared at the restaurant
on the Friday evening and served throughout
the weekend on most hamburgers and as a dip-
ping sauce for chips. S. Typhimurium PT 9 was
detected on a spoon used to serve the mayonnaise
in the restaurant. Eggs used to make the mayon-
naise were traced back to an egg farm that was
implicated in 5 other outbreaks in 2004, 2005 and
2010, and all of these outbreaks were caused by
S. Typhimurium PT 9. Authorities visited the
implicated farm where S. Typhimurium PT 135
was detected in one of the initial drag swabs and
S. Typhimurium PT 9 was found in a drag swab
collected on a later date. The predominant MLVA
profile for the S. Typhimurium PT 9 found in
cases in this and the 2010 outbreak; on the may-
onnaise serving spoon and in the drag swabs from
the farm was 03-24-13-12-525. As a result of this
outbreak investigation, complaints of gastroen-
teritis in the community and active surveillance
for notified cases, a further 7 outbreaks involving
at least 56 cases (51 of which were confirmed as
S. Typhimurium PT 9 infection) were found to
have been associated with food premises using
eggs from the same egg supplier.

Western Australia

There were 3 outbreaks of foodborne or suspected
foodborne illness reported in Western Australia
during this quarter. The actiological agents were
identified as S. Typhimurium in 2 outbreaks and
S. Singapore for the other.

Cluster investigations

During the quarter, OzFoodNet sites conducted
investigations into 15 clusters of infection for which
no common food vehicle or source of infection could
be identified. Aetiological agents identified during
the investigations included 8 S. Typhimurium
clusters, and 1 cluster each of S. Agona, S. Oslo,
S. subspecies, S. Virchow, S. Wangata, Listeria

monocytogenes and suspected norovirus.
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Comments

The majority of reported outbreaks of gastroin-
testinal illness in Australia are due to person-to-
person transmission, and in this quarter 72% of
outbreaks (n=335) were transmitted via this route,
which was slightly lower than the same quarter
in 2013 (n=385) but higher than the 5-year mean
(Ist quarter 2009-2013) of 271 outbreaks.

S. Typhimurium was identified as the aetiological
agent in 67% (33/49) of foodborne or suspected
foodborne outbreaks during the quarter (Table 2).
Of the 9 confirmed foodborne outbreaks for which
an analytical and/or microbiological link to a
food vehicle was established, seven were due to S.
Typhimurium and five of these were associated
with the consumption of raw or minimally cooked

egg dishes.
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NATIONAL NOTIFIABLE DISEASES SURVEILLANCE
System, 1 Jury To 30 SeptemBer 2015

A summary of diseases currently being reported by each jurisdiction is provided in Table 1. There were
122,283 notifications to the National Notifiable Diseases Surveillance System (NNDSS) between 1 July
to 30 September 2015 (Table 2). The notification rate of diseases per 100,000 population for each state or

territory 1s 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 fever

Quarantinable diseases

Cholera

Highly pathogenic avian influenza (human)
Plague

Rabies

Severe acute respiratory syndrome
Smallpox

Viral haemorrhagic fever

Yellow fever

Sexually transmissible infections
Chlamydia

Donovanosis

Gonococcal infection

Syphilis - congenital

Syphilis <2 years duration

Syphilis >2 years or unspecified duration

CDI Vol 39 No 4 2015

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
Poliovirus infection

Rubella

Rubella - congenital

Tetanus

Varicella zoster (chickenpox)
Varicella zoster (shingles)
Varicella zoster (unspecified)
Vectorborne diseases

Barmah Forest virus infection
Chikungunya virus infection
Dengue virus infection

Flavivirus infection (unspecified)
Japanese encephalitis virus infection
Kunijin virus infection

Malaria

Murray Valley encephalitis virus infection
Ross River virus infection
Zoonoses

Anthrax

Australian bat lyssavirus infection
Brucellosis

Leptospirosis

Lyssavirus infection (NEC)
Ornithosis

Q fever

Tularaemia

Other bacterial infections
Legionellosis

Leprosy

Meningococcal infection — invasive
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
All jurisdictions

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

NEC Not elsewhere classified.
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Table 3: Notification rates of diseases, 1 July to 30 September 2015, by state or territory.
(Annualised rate per 100,000 population)*,}

State or territory
Disease NT Qid SA

Bloodborne diseases

Hepatitis (NEC) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hepatitis B (newly acquired)* 0.0 0.2 1.6 1.3 0.5 0.0 0.4 0.9 0.6
Hepatitis B (unspecified)’ 21.8 379 81.8 26.6 19.2 93 223 2438 28.5
Hepatitis C (newly acquired)* 4.2 0.3 1.6 0.0 1.4 6.2 2.4 8.9 2.0
Hepatitis C (unspecified)s 46.7 476 85.0 53.1 247 490 13.8 33.2 375
Hepatitis D 0.0 0.1 0.0 0.7 0.7 0.0 0.0 0.0 0.2
Gastrointestinal diseases

Botulism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Campylobacteriosis 165.0 NN 161.9  153.0 113.4 1881 18.5 102.0 92.9
Cryptosporidiosis 5.2 4.7 1341 11.9 11.4 54 109 3.3 8.1
Haemolytic uraemic syndrome 0.0 0.2 0.0 0.2 0.0 0.0 0.0 0.2 041
Hepatitis A 1.0 0.6 3.3 0.3 0.2 0.0 0.3 0.6 0.5
Hepatitis E 0.0 0.3 0.0 0.0 0.0 0.0 0.1 0.0 0.1
Listeriosis 0.0 0.2 0.0 0.2 0.2 0.0 0.3 0.6 0.2
STEC,VTEC! 0.0 0.2 0.0 0.5 1.2 0.0 0.3 0.0 0.3
Salmonellosis 425 30.9 1521 56.8 52.2 272 498 477 45.6
Shigellosis 21 2.2 327 3.5 3.6 1.6 9.0 27 4.6
Typhoid fever 0.0 0.3 0.0 0.4 0.5 0.8 0.2 0.3 0.3
Quarantinable diseases

Cholera 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Human pathogenic avian influenza in humans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Plague 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rabies 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Severe acute respiratory syndrome 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Smallpox 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Viral haemorrhagic fever 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yellow fever 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sexually transmitted infections

Chlamydia®** 330.0 2861 1,116.9 4451 305.0 307.0 0.0 4283, 273.6
Donovanosis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gonococcal infection** 291 76.3 663.9 58.5 31.8 9.3 56 954 57.9
Syphilis — congenital 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Syphilis < 2 years duration** 6.2 96 1047 15.4 4.0 31 13.4 8.1 11.9
Syphilis > 2 years or unspecified duration$** 1.0 8.7 8.2 5.2 6.2 16 15.0 3.3 8.5
Vaccine preventable diseases

Diphtheria 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Haemophilus influenzae type b 0.0 041 0.0 0.3 0.0 0.0 01 0.2 041
Influenza (laboratory confirmed) 9546 1,365.1 569.1 1,891.8 2,782.7 895.3 8658 569.1| 1,336.1
Measles 0.0 0.0 0.0 0.9 0.0 0.0 0.5 0.2 0.3
Mumps 31 0.6 8.2 0.7 0.9 0.0 0.7 234 3.3
Pertussis 133.9 170.9 21.3 24.8 752 101 775 76.2 95.4
Pneumococcal disease — invasive 9.3 10.9 29.4 8.3 104 124 8.6 111 10.0
Poliovirus infection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rubella 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.3 0.1
Rubella — congenital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tetanus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 3 continued: Notification rates of diseases, 1 July to 30 September 2015, by state or territory.
(Annualised rate per 100,000 population)*,

State or territory
Disease NT Qid SA . ic.

Vaccine preventable diseases, (cont’d)

Varicella zoster (chickenpox) 16.6 NN 47.4 10.7 240 148 06 234 11.3
Varicella zoster (shingles) 591 NN 135.7 0.8 118.2 435 0.6 539 26.5
Varicella zoster (unspecified) 415 NN 4.9 141.7 14.7  30.3 0.3 535 54.2
Vectorborne diseases

Barmah Forest virus infection 0.0 1.2 8.2 3.7 0.0 0.8 041 1.6 1.4
Chikungunya virus infection 0.0 0.4 1.6 0.0 0.0 0.0 0.2 0.3 0.2
Dengue virus infection 6.2 3.6 8.2 2.8 2.8 23 45 10.0 4.4
Flavivirus infection (unspecified) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Japanese encephalitis virus infection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kunjin virus infection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Malaria 21 0.6 9.8 0.8 0.5 0.0 1.2 1.7 1.0
Murray Valley encephalitis virus infection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ross River virus infection 0.0 9.5 109.6 33.7 2.6 0.0 22 201 13.9
Zoonoses

Anthrax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Australia bat lyssavirus infection 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Brucellosis 0.0 041 1.6 0.2 0.0 0.0 0.0 0.0 0.1
Leptospirosis 0.0 0.2 0.0 0.9 0.0 0.0 01 0.2 0.3
Lyssavirus infection (NEC) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ornithosis 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.1
Q fever 0.0 4.0 0.0 5.0 0.7 0.0 0.8 0.6 2.6
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 1.2 1.6 1.7 1.9 1.6 1.0 3.4 1.5
Leprosy 0.0 0.0 1.6 0.1 0.0 0.0 0.1 0.3 0.1
Meningococcal infection — invasive't 1.0 0.9 0.0 0.8 3.3 0.8 1.2 1.2 11
Tuberculosis 4.2 5.9 3.3 4.0 5.2 1.6 6.4 3.9 5.2
* 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

I 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 chlamydia, 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 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 childhood immunisation coverage

AUSTRALIAN CHILDHOOD IMMUNISATION
COVERAGE, 1 APRIL 2014 10 31 MARrRcH 2015,
ASSESSED AS AT 30 JuNE 2015

Brynley P Hull for the National Centre for Immunisation Research and Surveillance of Vaccine Preventable Diseases

Introduction

The National Centre for Immunisation Research
and Surveillance of Vaccine Preventable Diseases
(NCIRS) provides commentary on the trends in
ACIR data. For further information please contact

NCIRS at: telephone +61 2 9845 1435, email:
brynlev.hull@health.nsw.gov.au

Tables 1, 2 and 3 provide the latest quarterly report
on childhood immunisation coverage from the
Australian Childhood Immunisation Register

(ACIR) for all children.

The data show the percentage of all children
‘fully immunised’ at 12 months, 24 months
and 60 months, for four 3-month birth cohorts
of children assessed at the stated ages between
1 April 2014 and 31 March 2015 using ACIR data
up to 30 June 2015. ‘Fully immunised’ refers to
vaccines on the National Immunisation Program
Schedule, but excludes rotavirus, and is outlined in
more detail below.

‘Fully immunised” at 12 months of age is defined
as a child having a record on the ACIR of 3 doses
of a diphtheria (D), tetanus (T) and pertussis-
containing (P) vaccine, 3 doses of polio vaccine,
2 or 3 doses of PRP-OMP containing Haemophilus
influenzae type b (Hib) vaccine or 3 doses of any
other Haemophilus influenzae type b (Hib) vac-
cine, 3 doses of hepatitis B vaccine, and 3 doses of
13-valent pneumococcal conjugate vaccine. ‘Fully
immunised’ at 24 months of age is defined as a

child having a record on the ACIR of 3 doses of a
DTP-containing vaccine, 3 doses of polio vaccine,
3 or 4 doses of PRP-OMP Hib vaccine or 4 doses of
any other Hib vaccine, 3 doses of hepatitis B vaccine,
1 dose of a measles, mumps and rubella-containing
(MMR) vaccine, 1 dose of meningococcal C vaccine,
and 1 dose of varicella vaccine. ‘Fully immunised’
at 60 months of age is defined as a child having a
record on the ACIR of 4 doses of a DTP-containing
vaccine, 4 doses of polio vaccine, and 2 doses of an
MMR-containing vaccine.

A full description of the basic methodology used

can be found in Communicable Diseases Intelligence

1998;22(3):36-37.
Results

The rolling annualised percentage of all children
‘fully immunised’ by 12 months of age for Australia
increased marginally from the previous report
by 0.3 of a percentage point to 91.3% (Table 1).
Most jurisdictions experienced small increases in
the percentage of children ‘fully immunised’ by
12 months of age. For individual vaccines due by
12 months of age all jurisdictions achieved cover-

age greater than 90%.

The rolling annualised percentage of all chil-
dren ‘fully immunised’ by 24 months of age for
Australia decreased again for the 2nd consecutive
report by 0.9 percentage points to 89.2% (Table 2).
This decrease is due to the immunisation coverage
assessment algorithm for the 24-month milestone

Table 1. Percentage of children immunised at 12 months of age for the birth cohort 1 April 2013 to
31 March 2014, preliminary results, by disease and state or territory; assessment date 30 June 2015

State or territory

Tas. Vic. WA m

(e][] SA
Total number of children 5,657 98,744 3,795 62,947 20,104 5,971 76,090 34,034 | 307,342
Diphtheria, tetanus, pertussis (%) 94.1 91.9 91.0 92.4 91.8 91.3 92.1 924 92.1
Poliomyelitis (%) 94.0 91.9 91.0 924 91.8 91.3 92.1 92.3 92.1
Haemophilus influenzae type b (%) 93.7 91.8 90.9 92.3 91.7 91.2 91.9 92.1 92.0
Hepatitis B (%) 93.5 91.6 91.0 92.2 91.6 91.1 91.7 91.9 91.8
Pneumococcal 93.8 91.6 911 92.2 91.5 91.2 91.8 91.9 91.8
Fully immunised (%) 92.9 911 90.5 91.9 91.2 90.7 91.2 91.4 91.3
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being amended in July 2014 to include a dose of
meningococcal vaccine, a dose of varicella vaccine
and a 2nd dose of MMR in the assessment of ‘fully
immunised’. All jurisdictions experienced similar
decreases in fully immunised coverage for this age
group. Coverage for individual vaccines due by
24 months remained high in all jurisdictions, except
that coverage in all jurisdictions again decreased
for the measles, mumps and rubella vaccine (by
0.7 to 1.2 percentage points, and 0.9 nationally).
This decrease is due to the immunisation coverage
assessment algorithm for the MMR vaccine being
amended in July 2014 to look for a 2nd dose of
MMR vaccine, rather than a 1st dose.

The rolling annualised percentage of all children
‘fully immunised’ by 60 months of age for Australia
increased marginally from the previous report by
0.1 of a percentage point to 92.3% (Table 3). This
maintains the improvement in coverage for this age
milestone. There were also only marginal changes
in fully immunised coverage at 60 months of age in

all jurisdictions. Coverage for individual vaccines
due by 60 months remained greater than 90% in
all jurisdictions.

Figure: Trends in vaccination coverage,
Australia, 1997 to 31 March 2015, by age
cohorts
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Table 2. Percentage of children immunised at 24 months of age for the birth cohort 1 April 2012 to
31 March 2013, preliminary results, by disease and state or territory; assessment date 30 June 2015

State or territory

Vaccine

NT

Qid

SA

Total number of children 5,631 101,192 3,600 63,189 20,218 5,889 76,870 34,281 | 310,770
Diphtheria, tetanus, pertussis (%) 96.1 95.1 95.2 95.0 94.8 95.1 95.6 94.8 95.2
Poliomyelitis (%) 96.1 95.0 95.3 95.0 94.7 95.0 95.6 94.7 95.1
Haemophilus influenzae type b (%) 95.0 93.7 94.9 94.2 93.4 93.5 94.4 93.5 94.0
Measles, mumps, rubella (%) 93.1 91.0 92.1 91.9 90.4 90.2 91.5 89.8 91.2
Hepatitis B (%) 95.7 94.6 95.3 94.6 94.4 94.8 95.2 94.2 94.7
Meningococcal C (%) 94.7 93.5 94.4 94 1 92.6 93.7 93.9 92.7 93.6
Varicella (%) 94.4 91.2 90.4 91.5 90.3 89.1 91.9 90.1 91.3
Fully immunised (%) 91.4 88.8 89.3 90.4 87.9 87.5 89.6 87.7 89.2

Table 3. Percentage of children immunised at 60 months of age for the birth cohort 1 April 2009 to
31 March 2010, preliminary results, by disease and state or territory; assessment date 30 June 2015

State or territory

Tas. Vic. WA m

Qid SA
Total number of children 5,559 101,07 3,517 65,254 20,290 6,385 76,035 34,222 | 312,369
Diphtheria, tetanus, pertussis (%) 93.8 93.2 93.1 92.8 91.5 93.4 93.2 91.2 92.8
Poliomyelitis (%) 93.8 93.2 93.1 92.8 91.5 93.3 93.2 91.2 92.8
Measles, mumps, rubella (%) 93.5 93.2 93.5 92.8 91.4 93.2 93.1 91.1 92.8
Fully immunised (%) 93.2 92.7 92.4 92.3 90.9 92.6 92.6 90.6 92.2
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AUSTRALIAN GONOCOCCAL SURVEILLANCE
ProGRAMME, 1 APRrIL TO 30 JuNE 2015

Monica M Lahra, Rodney P Enriquez, The Prince of Wales Hospital, Randwick, for The National Neisseria Network

Introduction

The Australian National Neisseria Network
(NNN) comprises reference laboratories in each
state and territory that report data on sensitivity
to an agreed group of antimicrobial agents for the
Australian Gonococcal Surveillance Programme
(AGSP). The antibiotics are penicillin, ceftriaxone,
azithromycin and ciprofloxacin, which are current
or potential agents used for the treatment of gonor-
rhoea. Azithromycin testing has been 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
susceptibility 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 comprising
amoxycillin, probenecid and azithromycin is recom-
mended for the treatment of gonorrhoea. When
vitro resistance to a recommended agent is dem-
onstrated in 5% or more of isolates from a general
population, it is usual to remove that agent from the
list of recommended treatments.! Additional data on
other antibiotics are reported in the AGSP annual
report. The AGSP has a program-specific quality

assurance process.

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 (CMRP).
In certain areas of the Northern Territory and
Western Australia, which are classified as remote,
a treatment regimen based on oral amoxycillin,
probenecid and azithromycin is used. Due to the
distance specimens must travel in these remote
regions to a laboratory, low numbers of cultures
are collected, and thus, by necessity, nucleic acid
amplification testing (NAAT) is used. In remote
Western Australia the introduction of a targeted
NAAT, developed by the NNN to detect PPNG,

is in use to enhance surveillance.”?

Table 1: Gonococcal isolates showing decreased susceptibility to ceftriaxone and resistance to
ciprofloxacin, azithromycin and penicillin, Australia, 1 April to 30 June 2015, by state or territory

Decreased
susceptibility Resistance

iscﬂ:?;g?;::ed Ceftriaxone | Ciprofloxacin | Azithromycin Penicillin

State or territory quarter 2 2015 n % n % % n %
Australian Capital Territory 23 0 0.0 1 4.3 0 0.0 11 47.8
New South Wales 439 6 1.4 133 30.3 7 1.6 112 25.5
Queensland 159 0 0.0 47 29.6 11 6.9 42 26.4
South Australia 54 0 0.0 19 35.2 0 0.0 7 13.0
Tasmania 8 0 0.0 0 0.0 0 0.0 1 12.5
Victoria 453 7 1.5 53 11.7 13 2.9 74 16.3
Northern Territory/Urban & Rural 46 0 0.0 0 0.0 0 0.0 0 0.0
Northern Territory/Remote 18 0 0.0 3 16.7 0 0.0 3 16.7
Western Australia/Urban & Rural 94 1 11 22 23.4 4 4.3 16 17.0
Western Australia/Remote 24 0 0.0 1 4.2 0 0.0 0 0.0
Australia 1,318 14 1.1 279 21.2 35 27 266 20.2
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Ciprofloxacin

Ciprofloxacin resistance includes isolates with
an MIC to ciprofloxacin equal to or greater than

1.0 mg/L.
Azithromycin

Azithromycin resistance is defined as a MIC to
azithromycin equal to or greater than 1.0 mg/L.

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 1st quarter of 2015 the only states that
reported isolates with decreased susceptibility to
ceftriaxone were New South Wales, Victoria and
urban Western Australia. All reported a decrease
in the proportion of N. gonorrhoeae isolates with
decreased susceptibility to ceftriaxone when

compared with the same quarter in 2014; and the
annual data for 2014.*

From New South Wales there were 6 of 439 strains
with decreased susceptibility to ceftriaxone. Of
those, 2 (33%) were multi-drug resistant (MDR);
all (100%) were from males; and 3 (50%) were
isolated from extragenital sites (rectal and phar-
yngeal). From Victoria there were 7 of 453 strains
with decreased susceptibility to ceftriaxone and of
those, all (100%) were MDR,; all (100%) were from
males; and 4 (57%) were isolated from extragenital
sites (rectal and pharyngeal). From urban Western
Australia one of the 94 strains tested had decreased
susceptibility to ceftriaxone. This strain was from
a male, was MDR and not from an extragenital site

(rectal or pharyngeal).

The proportion of strains with decreased sus-
ceptibility 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
are recent reports of ceftriaxone 500 mg treat-
ment failures in patients from Victoria and New
South Wales with pharyngeal gonococcal infec-
tions. In these patients the infecting gonococcal
strains had ceftriaxone MIC values in the range
0.03-0.06 mg/L.(”7 Until 2013 there had not been
an isolate reported in Australia with a ceftriaxone
MIC value >0.125 mg/L.* In late December 2013,
there was a new MDR gonococcal strain (A8806)
with a ceftriaxone MIC of 0.5 mg/L, the highest
ever reported in Australia, which was isolated
from a female traveller from Central Europe. This
infection was acquired in Sydney from another
traveller, also from Europe. The patient was tested
in the Northern Territory, but had travelled to
north-eastern Queensland before the results were
available, and was treated there. To date there has
been no evidence of spread of this strain.?

The category of ceftriaxone decreased susceptibil-
ity as reported by the AGSP includes the MIC
values 0.06—0.125 mg/L. (Table 2).

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 important to inform thera-
peutic strategies, to identify incursion of resistant
strains, and to detect instances of treatment failure.

Table 2: Percentage of gonococcal isolates with decreased susceptibility to ceftriaxone MIC
0.06—0.125 mg/L, Australia, 2010 to 2014, 1 January to 31 March 2015, and 1 April to 30 June 2015,

by state or territory
Ceftrlaxone
MIC mglL
0.06
0.125

CDI Vol 39 No 4 2015

4.6 3.2 41 8.2 4.8 1.6
0.1 0.1 0.3 0.6 0.6 0.1
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AUSTRALIAN MENINGOCOCCAL SURVEILLANCE
PrOGRAMME, 1 JuLy TO 30 SeErTEMBER 2015

Monica M Lahra, Rodney P 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 assays and serological techniques,
are defined as invasive meningococcal disease
(IMD) according to Public Health Laboratory
Network definitions. Data contained in quar-
terly reports are restricted to a description of the
number of cases by jurisdiction and serogroup,
where known. Some minor corrections to data
in the Table may be made in subsequent reports
if additional data are received. A full analysis of

laboratory confirmed cases of IMD in each calen-
dar year is contained in the AMSP annual reports
published in Communicable Diseases Intelligence.
For more information see Commun Dis Intell

2015;39(1):E179.
Results

Laboratory  confirmed cases of invasive
meningococcal disease for the period 1 July to
30 September 2015 are shown in the Table. In this
quarter there has been a notable increase in IMD
cases attributed to MenW and MenY, particularly
in Victoria. The National Neisseria Network,
which coordinates the AMSP is conducting inves-
tigations including whole genome sequencing and
continuing to monitor and evaluate the situation.

Table: Number of laboratory confirmed cases of invasive meningococcal disease, Australia, 1 July
to 30 September 2015, by serogroup and state or territory

Serogroup
State or i B
territory YTD Q3 YTD Q3 YTD Q3
Australian 205, o o] 0o 1,0 0| 1 1, 0 o] 0 o] 1 2
Capital Territory | 5014 ' 0 0| 0 1| 0 0| 1 1.0 o/l 0o o0 1 2
New South 205 o 0| 4 16| 0 1] 5 7| 4 5] 0o o] 13 29
Wales 204, 0 o0/ 5 145, 0 o] 0 6| 0 3, 0 0| 5 24
Northern 205, 0o o/ 0 1, 0 o] 0 ©0] 0o o/ 0o o] o 1
Territory 204, 0 o/l 1 3, 0 o] o0 0| 0 o 0 o 1 3
Queensland 205, 0 0| 6 19, 0 o] 1 2| 3 4, 0o o] 10 25
204, 0 o011 24, 1 1] 1 1] 2 3, 0 2|15 31
SouthAustralia | 2015 | 0 0| 12 18] o o] o o] o o0 o o 12 18
204, 0 0|12 20, 0 0] 0 0] 0 0| 0 0| 12 21
Tasmania 2015 0 0 0 0 0 0 0 0 0 0 0 0
2014 | 0 0 11 0 o/ 0 o] 1 1] 0 o
Victoria 205 o o] 8 23| 0o o] 4 6| 6 12| 0o 1|18 42
204, 0 0|12 20/ 0 o] 1 2| 0o 2 0 0| 13 24
Western 205 | 0 0 70 0 o 1 2] 3 3] 0o o 7 12
Australia 204, 0 0/ 3 10, 0 2| 1 110 1, 0 o0 14
Total 205 0 0|33 8 | 0 1|1 18| 16 24 0 1 | 61 129
2014 0 0|45 95| 1 3| 4 1| 3 10| 0 2|53 121
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AUSTRALIAN SENTINEL PRACTICES RESEARCH
NETWORK, 1 Jury TO 30 SeEpTEMBER 2015

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 monitoring
scheme for infectious diseases that can alert public
health officials of epidemics in their carly 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 established in 2006.

Since 2010, ASPREN GPs have been collecting
nasal swab samples for laboratory testing, allow-
ing for viral testing of 20% of influenza-like
illness (ILI) patients for a range of respiratory
viruses including influenza A, influenza B and

A(HIN1)pdm09.

The list of conditions reported is reviewed annu-
ally by the ASPREN management committee.
In 2015, 4 conditions 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
2015;39(1):E180.

Results

Sentinel practices contributing to ASPREN were
located in all 8 states and territories in Australia. A
total of 260 general practitioners regularly contrib-
uted data to ASPREN in the 3rd quarter of 2015.
Each week an average of 230 general practitioners
provided information to ASPREN at an average
of 18,322 (range 16,122-19,971) consultations per
week and an average of 361 (range 260—538) noti-

fications per week.
ILI rates reported from 1 July to 30 September 2015

averaged 19.5 cases per 1,000 consultations (range

11.3-33.6 cases per 1,000 consultations). This was

E632

higher than in the same reporting period in 2014,
which averaged 17.56 cases per 1,000 consulta-
tions (range 7.7—27.2 cases per 1,000 consultations,
Figure 1). ILI rates peaked in week 34 at a rate of
33.6 ILI cases per 1,000 consultations.

Figure 1: Weighted consultation rates for
influenza-like illness, ASPREN, 2014 and

1 January to 30 September 2015, by year and
week of report

35
30
25

20

Rate per 1,000 consultations

Week of report

*  Results are weighted to account for population size differ-
ences between jurisdictions, using population estimates
from the 2011 Australian Census.

The ASPREN ILI swab testing program con-
tinued in 2015 with 1,629 tests being undertaken
from 1 July to 30 September The most com-
monly reported virus during this reporting period
was influenza B (25.8% of all swabs performed,
Figure 2), with the second most common virus

being influenza A (14.2% of all swabs performed).

From the beginning of 2015 to the end of week 39
there were 785 cases of influenza detected with
505 of these typed as influenza B (19.8% of all
swabs performed) and the remaining 280 being
influenza A (11%) (Figure 2). Influenza positiv-
ity for 2015 was higher at 30.8% compared with
27% for the same period last year, with lower
influenza A positivity and higher influenza B
positivity being seen in 2015 compared with
2014 (23.4% and 3.6% of all swabs performed in
2014, respectively).
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Figure 2: Swab testing results, ASPREN, 1 January to 30 September 2015, proportion positivity by

virus, by week of report
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Includes human metapneumovirus and adenovirus.

1 Includes Bordetella pertussis and Mycoplasma pneumoniae.

During this reporting period, consultation rates for
gastroenteritis averaged 4.03 cases per 1,000 con-
sultations (range 2.5—6.4 cases per 1,000, Figure 3).
This was similar to the rates in the same reporting
period in 2014 where the average was 4.02 cases per
1,000 consultations (range 2.2—8.3 cases per 1,000).

Figure 3: Consultation rates for
gastroenteritis, ASPREN, 2014 and 1 January

to 30 September 2015, by year and week of
report
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Varicella infections were reported at a similar rate
for the 3rd quarter of 2015 compared with the same
period in 2014. From 1 July to 30 September 2015,
recorded rates for chickenpox averaged 0.21 cases
per 1,000 consultations (range 0.08—0.59 cases per
1,000 consultations, Figure 4).

Figure 4: Consultation rates for chickenpox,
ASPREN, 2014 and 1 January to
30 September 2015, by year and week of report
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In the 3rd quarter of 2015, reported rates for shin- Figure 5: Consultation rates for shingles,

gles averaged 0.94 cases per 1,000 consultations ASPREN, 2014 and 1 January to

(range 0.45-2.06 cases per 1,000 consultations, 30 September 2015, by year and week of report
Figure 5), this was similar to the rates in the same a5
reporting period in 2014 where the average shingles ‘ __iZ::
rate was 0.92 cases per 1,000 consultations (range 0

0.60—1.81 cases per 1,000 consultations).
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HIV surveiLLANCE, T JaNuARY TO 31 MarcH 2014

The Kirby Institute

Introduction

National surveillance for HIV infection is coor-
dinated by the Kirby Institute, in collaboration
with state and territory health authorities and
the Australian Government Department of
Health. Cases of HIV infection are notified to
the National HIV Registry on the first occasion
of diagnosis in Australia, by either the diagnosing
laboratory (Australian Capital Territory, New
South Wales, Tasmania, Victoria) or by a combi-
nation of laboratory and doctor sources (Northern
Territory, Queensland, South Australia, Western
Australia). Diagnoses of HIV infection are noti-
fied with the person’s date of birth and name
code, to minimise duplicate notifications while
maintaining confidentiality.

Tabulations of newly diagnosed HIV infections
are based on data available 3 months after the end

of the reporting interval indicated, to allow for
reporting delay and to incorporate newly available
information. More detailed information on diag-
noses of HIV infection is published in the quar-
terly Australian HIV Surveillance Report, and
annually in the HIV, Viral Hepatitis and Sexually
Transmissible  Infections in  Australia, Annual
Surveillance Report. The reports are available
from the Kirby Institute, University of New South
Wales, SYDNEY NSW 2052. Internet: www.
kirby.unsw.edu.au Telephone: +61 2 9385 0900.
Facsimile: +61 2 9385 0920. For more information
see Commun Dis Intell 2015;39(1):E181.

Results

Newly diagnosed cases of HIV infection reported
for 1 January to 31 March 2014, are shown in
Tables 1 and 2.

Table 1: Number of new diagnoses of HIV infection, 1 January to 31 March 2014, by sex and state
or territory of diagnosis

Total Total
1st qrt 1st qrt
ACT NSW NT Qid SA 2014 2013
Male 9 99 3 56 11 3 75 21 277 211 277 211
Female 0 2 0 6 1 2 4 5 20 20 20 20
Total | 9 102 3 62 12 5 79 26 | 298 231 | 298 231

*

Totals include people whose sex was reported as transgender.

Table 2: Cumulative number of new diagnoses of HIV infection since the introduction of HIV
antibody testing, 1985 to 31 March 2014, by sex and state or territory

Male 358 16,579 199 3,965 1,231 175 7173 1,694 31,374
Female 44 1,098 36 411 152 27 534 329 2,631
Not reported 0 226 0 0 0 0 22 0 248
Total* | 402 17,946 235 4,385 1,384 202 7,755 2,030 | 34,339
*  Totals include people whose sex was reported as transgender.
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HIV surveiLLANCE, 1 ApriL TO 30 June 2014

The Kirby Institute

Introduction

National surveillance for HIV infection is coor-
dinated by the Kirby Institute, in collaboration
with state and territory health authorities and
the Australian Government Department of
Health. Cases of HIV infection are notified to
the National HIV Registry on the first occasion
of diagnosis in Australia, by either the diagnosing
laboratory (Australian Capital Territory, New
South Wales, Tasmania, Victoria) or by a combi-
nation of laboratory and doctor sources (Northern
Territory, Queensland, South Australia, Western
Australia). Diagnoses of HIV infection are noti-
fied with the person’s date of birth and name
code, to minimise duplicate notifications while
maintaining confidentiality.

Tabulations of newly diagnosed HIV infections
are based on data available 3 months after the end

of the reporting interval indicated, to allow for
reporting delay and to incorporate newly available
information. More detailed information on diag-
noses of HIV infection is published in the quar-
terly Australian HIV Surveillance Report, and
annually in the HIV, Viral Hepatitis and Sexually
Transmissible  Infections in  Australia, Annual
Surveillance Report. The reports are available
from the Kirby Institute, University of New South
Wales, SYDNEY NSW 2052. Internet: www.
kirby.unsw.edu.au Telephone: +61 2 9385 0900.
Facsimile: +61 2 9385 0920. For more information
see Commun Dis Intell 2015;39(1):E181.

Results

Newly diagnosed cases of HIV infection reported
for 1 April to 30 June 2014, are shown in Tables 1
and 2.

Table 1: Number of new diagnoses of HIV infection, 1 April to 30 June 2014, by sex and state or

territory of diagnosis

Total Total
2nd grt

2nd qrt

ACT NSW NT

2014 2013

Male 3 69 3 53 8 63 22 225 234 502 445
Female 0 9 0 9 2 7 5 32 30 52 50
Total* | 3 78 3 62 10 70 27 | 257 264 | 555 495

*

Totals include people whose sex was reported as transgender.

Table 2: Cumulative number of new diagnoses of HIV infection since the introduction of HIV
antibody testing, 1985 to 30 June 2014, by sex and state or territory

Male 361 16,648 202 4,018 1,239 179 7,236 1,716 | 31,599
Female 44 1,07 36 420 154 27 541 334 2,663
Not reported 0 226 0 0 0 22 0 248
Total* | 405 18,024 238 4,447 1,394 206 7,825 2,057 | 34,596

*  Totals include people whose sex was reported as transgender.
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HIV surveiLLANCE, 1 Jury TO 30 SEPTEMBER

2014

The Kirby Institute

Introduction

National surveillance for HIV infection is coor-
dinated by the Kirby Institute, in collaboration
with state and territory health authorities and
the Australian Government Department of
Health. Cases of HIV infection are notified to
the National HIV Registry on the first occasion
of diagnosis in Australia, by either the diagnosing
laboratory (Australian Capital Territory, New
South Wales, Tasmania, Victoria) or by a combi-
nation of laboratory and doctor sources (Northern
Territory, Queensland, South Australia, Western
Australia). Diagnoses of HIV infection are noti-
fied with the person’s date of birth and name
code, to minimise duplicate notifications while
maintaining confidentiality.

Tabulations of newly diagnosed HIV infections
are based on data available 3 months after the end

of the reporting interval indicated, to allow for
reporting delay and to incorporate newly available
information. More detailed information on diag-
noses of HIV infection is published in the quar-
terly Australian HIV Surveillance Report, and
annually in the HIV, Viral Hepatitis and Sexually
Transmissible  Infections in  Australia, Annual
Surveillance Report. The reports are available
from the Kirby Institute, University of New South
Wales, SYDNEY NSW 2052. Internet: www.
kirby.unsw.edu.au Telephone: +61 2 9385 0900.
Facsimile: +61 2 9385 0920. For more information
see Commun Dis Intell 2015;39(1):E181.

Results

Newly diagnosed cases of HIV infection reported
for 1 July to 30 September 2014, are shown in
Tables 1 and 2.

Table 1: Number of new diagnoses of HIV infection, 1 July to 30 September 2014, by sex and state
or territory of diagnosis

Total Total
3rdgrt 3rd grt
ACT NSW NT Qid SA 2014 2013
Male 1 75 1 54 5 3 80 26 245 256 747 701
Female 2 6 2 6 2 0 3 5 26 22 78 72
Total* I 81 3 60 7 3 83 32 | 272 2719 | 827 774

*  Totals include people whose sex was reported as transgender.

Table 2: Cumulative number of new diagnoses of HIV infection since the introduction of HIV
antibody testing, 1985 to 30 September 2014, by sex and state or territory

Male 362 16,723 203 4,072 1,244 182 7,316 1,742 31,844
Female 46 1,113 38 426 156 27 544 339 2,689
Not reported 0 226 0 0 0 0 22 0 248
Total* | 408 18,105 241 4,507 1,401 209 7,908 2,089 | 34,868
*  Totals include people whose sex was reported as transgender.
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HIV surveiLANCE, 1 OctoBer TO 31 Decemser 2014

The Kirby Institute

Introduction

National surveillance for HIV infection is coor-
dinated by the Kirby Institute, in collaboration
with state and territory health authorities and
the Australian Government Department of
Health. Cases of HIV infection are notified to
the National HIV Registry on the first occasion
of diagnosis in Australia, by either the diagnosing
laboratory (Australian Capital Territory, New
South Wales, Tasmania, Victoria) or by a combi-
nation of laboratory and doctor sources (Northern
Territory, Queensland, South Australia, Western
Australia). Diagnoses of HIV infection are noti-
fied with the person’s date of birth and name
code, to minimise duplicate notifications while
maintaining confidentiality.

Tabulations of newly diagnosed HIV infections
are based on data available 3 months after the end

of the reporting interval indicated, to allow for
reporting delay and to incorporate newly available
information. More detailed information on diag-
noses of HIV infection is published in the quar-
terly Australian HIV Surveillance Report, and
annually in the HIV, Viral Hepatitis and Sexually
Transmissible  Infections in  Australia, Annual
Surveillance Report. The reports are available
from the Kirby Institute, University of New South
Wales, SYDNEY NSW 2052. Internet: www.
kirby.unsw.edu.au Telephone: +61 2 9385 0900.
Facsimile: +61 2 9385 0920. For more information
see Commun Dis Intell 2015;39(1):E181.

Results

Newly diagnosed cases of HIV infection reported
for 1 October to 31 December 2014, are shown in
Tables 1 and 2.

Table 1: Number of new diagnoses of HIV infection, 1 October to 31 December 2014, by sex and
state or territory of diagnosis

Total Total

4th qrt  4th qrt

ACT NSW NT 2014 2013
Male 3 76 0 60 5 3 64 17 228 219 975 920
Female 0 8 0 2 5 0 6 5 26 33 104 105
Total* I 84 0 62 10 3 70 22 | 254 254 | 1,081 1,028

*

Totals include people whose sex was reported as transgender.

Table 2: Cumulative number of new diagnoses of HIV infection since the introduction of HIV
antibody testing, 1985 to 31 December 2014, by sex and state or territory

Male 365 16,799 203 4132 1,249 185 7,380 1,759 32,072
Female 46 1,121 38 428 161 27 550 344 2,715
Not reported 0 226 0 0 0 0 22 0 248
Total* R 18,189 241 4,569 1,411 212 7,978 2111 | 35122
*  Totals include people whose sex was reported as transgender.
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INVASIVE PNEUMOCOCCAL DISEASE SURVEILLANCE
AUSTRALIA, 1 Jury TO 30 Septemer 2015

Rachel de Kluyver, Cindy Toms and the Enhanced Invasive Pneumococcal Disease Surveillance Working Group, for the

Communicable Diseases Network Australia

Summary

The number of notified cases of invasive pneumo-
coccal disease (IPD) in the 3rd quarter of 2015 was
more than the previous quarter and similar to the
number of notified cases in the 3rd quarter of 2014.
Overall, the decline in disease due to the serotypes
targeted by the 13-valent pneumococcal conjugate
vaccine (13vPCV) has been maintained across all
age groups since the 13vPCV replaced the 7-valent
pneumococcal conjugate vaccine (7vPCV) in the
childhood immunisation program from July 2011.

Results

In the 3rd quarter of 2015, there were 586 cases of
IPD reported to the NNDSS. This was a small
reduction on the number of cases reported for the
same period in 2014 (n=588) (Table 1). Serotype 3
was the most commonly reported cause of IPD in

this quarter (Table 2).

In non-Indigenous Australians, the number of
notified cases was highest in the 65-69 years age
group followed by the under 5 years age group. In
Indigenous Australians, notified cases were high-
est in the 50-54 years and 35-39 years age groups
followed by the 40—49 years age group (Table 3).
The proportion of cases reported as Indigenous
was similar to the 3rd quarter of 2014 (http:

www.health.gov.au/internet/main/publishing.nst/

Content/cda-cdi3901n.htm).

There were 58 cases of IPD reported in children
under 5 years of age. Of those cases with known
serotype, 53% (n=21) were due to a serotype
included in either the 7vPCV or the 13vPCV
(Figure 1) compared with 39% (n=22) of cases
in the 3rd quarter of 2014. Serotype 19A, which
is included in the 13vPCV, continued to be the
most common serotype affecting this age group
(Table 2). The number of cases in this age group
was 11% less than the 3rd quarter of 2014 (n=65).

In the 3rd quarter of 2015, there were 16 cases
reported in fully vaccinated children aged less than
5 years who were considered to be 13vPCV failures.
Serotype 19A was reported as the cause of disease

in 56% (n=9) of these cases (Table 4).

There were 19 cases of IPD reported in Indigenous
Australians aged 50 years and over. Of those cases
with a reported serotype, 59% (n=10) were due to
a serotype included in the 23-valent polysaccharide
pneumococcal vaccine (23vPPV) (Figure 2). The
number of notified cases of IPD in this age group
was 9.5% fewer than the previous quarter (n=21)
and identical to that recorded in the same quarter of
2014 (n=19). Compared with the previous quarter,
the proportion of 23vPPV serotypes increased slightly
from 57% to 59% of cases with a reported serotype.

Table 1: Notified cases of invasive pneumococcal disease, Australia, 1 July to 30 September 2015,
by Indigenous status, serotype completeness and state or territory

ACT NSW NT

Indigenous status

Qid SA

Q3 Q2 Q@3 YTD

Tas. WA 2015 2015 2014 2015

Indigenous 0 14 14 14 5 0 0 16 | 63 60 62 -
Non-Indigenous 9 166 82 39 16 78 55 | 449 297 470 -
Not stated/ Unknown 0 25 0 2 0 0 47 0 74 42 56 -
Total 9 205 18 98 44 16 125 71 | 586 399 588 1,174

Indigenous status completeness* (%) | 100 88 100
Serotype completenesst (%) 100 86 94

98 100 100 62 100 | 87 -
94 68 88 95 97 | 90 -

*  Indigenous status completeness is defined as the reporting of a known Indigenous status, excluding the reporting of not

stated or unknown Indigenous status.

1  Serotype completeness is the proportion of all cases of invasive pneumococcal disease that were reported with a serotype
or reported as non-typable. Serotype incompleteness may include when no isolate was available as diagnosis was by
polymerase chain reaction and no molecular typing was attempted or was not possible due to insufficient genetic material;
the isolate was not referred to the reference laboratory or was not viable; typing was pending at the time of reporting, or no
serotype was reported by the notifying jurisdiction to the National Notifiable Diseases Surveillance System.

CDI Vol 39 No 4 2015

E639


http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-cdi3901n.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-cdi3901n.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-cdi3901n.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-cdi3901n.htm

Quarterly report

Invasive pneumococcal disease surveillance Australia

Table 2: Frequently notified serotypes of invasive pneumococcal disease, Australia, 1 July to
30 September 2015, by age group

Age group
Under 5 years 5-64 years Over 65 years
3 6 31 24 61
22F 2 25 21 48
19A 9 17 15 41
19F 5 14 17 36
TF 27 31
9N 21 7 28
23B 3 12 10 25
15A 1 13 6 20
8 16 3 19
23A 5 13 18
6C 1 6 11 18
38 3 3 11 17
11A 1 10 5 16
33F 1 10 4 15
10A 1 5 8 14
35B 1 5 8 14
15B 1 3 7 1
15C 3 1 4 8
16F 3 5 8
17F 5 3 8
31 3 5 8
4 5 3 8
12F 5 5
14 1 3 1 5
Other 1 28 15 44
Serotype unknown 18 27 15 60
Total 58 303 225 586

*

quarter.

Serotypes that only occur in less than 5 cases per quarter are grouped as Other and include non-typable samples this

T  Serotype unknown includes those serotypes reported as no isolate, not referred, not viable, typing pending and untyped.

There were 211 cases of IPD reported in non-
Indigenous Australians aged 65 years or over. Of
those cases with a reported serotype, 61% (n=120)
were due to a serotype included in the 23vPPV
(Figure 3). The number of notified cases of IPD
in this age group was 8% higher than in the 3rd
quarter of 2014 (n=195) and 75% higher than the
previous quarter (n=122). Compared with the
previous quarter, the proportion of IPD due to
23vPPV serotypes increased from 55% to 61% of

cases with a reported serotype.

In this quarter there were 30 deaths attributed
to 15 different IPD serotypes. There was 1 death
reported in a child aged under 5 years, which was
associated with serotype 35B.

E640

Notes

The data in this report are provisional and subject
to change as laboratory results and additional
case information become available. More detailed
data analysis of IPD in Australia and surveillance
methodology are described in the IPD annual
report series published in Communicable Diseases
Intelligence.

In Australia, pneumococcal vaccination is rec-
ommended as part of routine immunisation
for children, the medically at risk, and older
Australians. More information on the scheduling
of the pneumococcal vaccination can be found on
the Immunise Australia Program web site (www.
immunise.health.gov.au).
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Table 3: Notified cases of invasive pneumococcal disease, Australia, 1 July to 30 September 2015,
by Indigenous status and age group

Age Indigenous status
group Indigenous Non-Indigenous Not reported Total

0-4 5 50 3 58
5-9 4 1 7 22
10-14 2 4 1

15-19 2 5 2

20-24 4 4 2 10
25-29 4 5 2 1
30-34 3 9 8 20
35-39 8 10 6 24
40-44 6 17 16 39
45-49 6 16 10 32
50-54 8 26 4 38
55-59 3 47 2 52
60-64 4 33 2 39
65-69 2 51 1 54
70-74 0 34 3 37
75-79 0 44 4 48
80-84 1 35 2 38
85+ 1 47 0 48
Total 63 (11%) 449 (76%) 74 (13%) 586

Figure 1: Notifications (2004 to 30 September 2015) and annual rates (2004 to 2014) of invasive
pneumococcal disease in children aged less than 5 years, Australia, by vaccine serotype group
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Table 4: Characteristics of 13vPCV failures in children aged less than 5 years, Australia, 1 July to
30 September 2015

m Indigenous status | Serotype Clinical category Risk factor/s

1 year Non-Indigenous 19F Other sterile site Other/childcare attendee
1 year Non-Indigenous 19F Pneumonia No data available

1 year Non-Indigenous 19A Pneumonia No data available

11 months | Non-Indigenous 19A Septic arthritis Childcare attendee

1 year Non-Indigenous 19A Bacteraemia Childcare attendee

2 years Non-Indigenous 19A Other sterile site Childcare attendee

1 year Non-Indigenous 19A Pneumonia No risk factor identified

1 year Indigenous 19A Bacteraemia Other/childcare attendee
3 years Unknown 19A No data available No data available

2 years Non-Indigenous 19A No data available No data available

2 years Non-Indigenous 19A No data available No data available

2 years Non-Indigenous 3 Other sterile site Childcare attendee

1 year Non-Indigenous 3 Pneumonia and bacteraemia No risk factor identified
9 months | Non-Indigenous 3 Pneumonia No risk factor identified

1 year Non-Indigenous 3 Pneumonia Premature (<37 weeks gestation)
3 years Non-Indigenous 3 Pneumonia Chronic illness

Figure 2: Notifications (2004 to 30 September 2015) and annual rates of all invasive
pneumococcal disease (2004 to 2014) in Indigenous Australians aged 50 years or over, Australia,

by vaccine serotype group
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In this report, fully vaccinated describes cases that
have completed the primary course of the relevant
vaccine(s) required for their age according to the
most recent edition of The Australian Immunisation
Handbook, at least 2 weeks prior to disease onset
with at least 28 days between doses of vaccine. NB:

A young child who has had all the required doses

E642

for their age but is not old enough to have com-
pleted the primary course would not be classified
as fully vaccinated.

There are 4 pneumococcal vaccines available
in Australia, each targeting multiple serotypes
(Table 5). In 'this report serotype analysis is gener-
ally grouped according to vaccine composition.
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Figure 3: Notifications (2004 to 30 September 2015) and annual rates of all invasive
pneumococcal disease (2004 to 2014) in non-Indigenous Australians aged 65 years or over,

Australia, by vaccine serotype group
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Follow-up of all notified cases of IPD is under-
taken in all States and Territories except New
South Wales and Victoria who conduct targeted
follow-up of notified cases aged under 5 years, and
50 years or over for enhanced data.
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Table 5: Streptococcus pneumoniae serotypes targeted by pneumococcal vaccines

Vaccine type

7-valent pneumococcal conjugate vaccine (7vPCV)
10-valent pneumococcal conjugate vaccine (10vPCV)
13-valent pneumococcal conjugate vaccine (13vPCV)
23-valent pneumococcal polysaccharide vaccine (23vPPV)
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Serotypes targeted by the vaccine

4, 6B, 9V, 14, 18C, 19F and 23F.

1,4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F.
1,3,4,5,6A, 6B, 7F, 9V, 14, 18C, 19A, 19F and 23F.

1,2,3,4,5,6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F,
18C, 19F, 19A, 20, 22F, 23F and 33F.
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